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community is different from freshwater and other cili-
ate assemblages. Since then many new species and
records of soil ciliates have been described. The present
review summarises and analyses these and older taxo-
nomic and biogeographical data. Furthermore, about
500 new records are listed from hundreds of samples
collected world-wide. During these studies, more than
500 new species, a few of which are degcribed here,
were found, confirming a previous estimation that
there are at least 1330-2000 species of soil ciliates [96].

Material and Methods

Areas and sampling
About 817 samples were collected and analysed from

countries world-wide, including all main biogeographic re-
gions (Tab. 1, Fig. 1). Generally, collections were made from a

variety of biotopes covering most principal soil and vegeta-
tion types of the respective region. Detailed site descriptions
for the new records will be provided in later publications.

The material collected usually included mineral top soil
(0-5 cm depth) with fine plant roots, the humic layer, and the
deciduous and/or grass litter from the soil surface. Further-
more, many samples contained some terrestrial or arbori-
colous mosses with adhering soil andlor bark from trees. All
these habitats are referred to as "terrestrial", as opposed to
freshwater, because they contain, although in varying
amounrs, true humic and mineral soil [73]. Usually, about 10

small subsamples were taken from an area of about 100 m2

and mixed to a composite sample. All samples were air-dried
for at least one month and then sealed in plastic bags. Such
samples can be stored for years without any significant loss of
species 17 3, ar,d unpubl. results].

Sample processing and community analysis

All collections were analysed with the non-flooded Petri
dish method as described in 173, 831. Briefln this simple
method involves placing 10-50 g terrestrial material in a Petri
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Summary

This review compiles and analyses the taxonomic and bio-
geographical information available on soil ciliates. Key liter-
ature (257 references) is tabulated for each species. Further-
more, about 500 new records are reported from hundreds of
samples collected world-wide, and four new species are de-
scribed from Kenyan soils, including the new genws Apo-
bryopbyllwm; Metopus ooalis Kahl, 7927 is redescribed. 643
ciliate species were originally described or reliably recorded
from about 1000 soil samples world-wide, 49 (7.60/") of them
were later recognized as junior synonyms, and 78 (13,2"/r)
have been poorly described, leaving a total of 516 well-
known species. However, the studied samples contained
about 700 new species, most of which (about 500) have not
yet been described. Thus, the total number of soil ciliates
amounts to at least 1000 species. The overwhelming portion
of soil ciliates belongs to three systematic assemblages, viz.
the hypotrichs (39%), gymnostomatids (26"/') and colpodids
(13o/") fi the undescribed species are taken into account.
Most soil ciliates feed on bacteria (39"/") or are predatory
(34"/") or omnivorous (20%). Some are strictly my-
cophagous and highly characteristic for terrestrial habitats;
and a few (mainly metopids) are anaerobic. Only about one
{ourth of the soil ciliate species has been reliably reported
from freshwater habitats and from more than three out of
five main biogeographical regions, indicating a high speci-
ficity of the soil ciliate biota and a limited distribution of at
least some species. This is supported by t_he observation that
some very conspicuous species, stch as Krassniggia awxiliaris
and Bresslauides discoideus, have so far been found only in
Gondwanan, respectively, Laurasian soils.

Key words: Biodiversity; Community structurel Geo-
graphic distribution; New species; Soil ciliates; Taxonomy.

lntroduction

The last comprehensive review on diversity and
ecology of soil ciliates was published in 1987 173). k
listed almost 3OO species and showed that the soil ciliate
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Table 1. Origin and number of samples investigated.

Biogeographic region

dish (10-15 cm in diameter) and saturating but not flooding it
with distilled water. Such cultures were analysed for ciliates by
inspecting abo ut 2 ml of the run-off on days 2, 7, 7 4, 21, and 28.
The non-flooded Petri dish method is selective, that is proba-
bly only a small proportion of the resting cysts present in a

sample is reactivated, and undescribed species or species with
specialized demands are yery likely undersampled [96]. Thus,
the real number of species, described and undescribed, in the
samples investigated is probably much higher. Unfortunately, a

better method for broad analysis of soil ciliates is not known.

ldentification of species and species concept
Identification of species was according to the literature

cited in this paper. Most of the species found were either new
or described or redescribed by my students and myself. Thus,
identification was mainly of live specimens using a high-
power oil immersion objective and differential interference
contrast. Flowever, all "difficult", new or supposedly new,
species were treated with the silver staining techniques de-
scribed in [82]. Usually, these methods yield permanent slides
which have been or will be deposited in the Oberösterreichis-
che Landesmuseum in Linz (LI).

The species concept, of course, influences the number of
species found andlor recognised as "undescribed". I usually
apply the morphospecies concept which is, according to Fin-
lay et al. [55], as valid as any, and probably more pragmatic
than any other. I do not consider myself a splitter, that is I
classify new species as such only when populations can be
separated from their nearest relatives by at least one distinct
(non-morphometric) morphological character. For examples,
see papers cited and species described in this review.

Species descriptions
The species described were found in soils from Kenya,

equatorial Africa. The soils of this region contain a very rich
ciliate community. 507 species were found in 92 samples,
240 of them were undescribed [96].

ProtoEathidium terricok: Grassland soil (0-3 cm) from
Mt. Kenya near the lodge "The Ark", about 2300 m above sea

level. Soil reddish, humic, pH6.4. Collected on1.7.1985, in-
vestigated on 25. 7. 1986.

Apobryophyllwm tenicola and Tachysoma burnicola
longisetwm: Litter, humus, and mineral soil from a small plant
island within young (some hundred years) lava masses of the
Shetani vulcano, a black and almost bare, fascinating area in
the Tsavo National Park. Soil brownish, pH7.6. Collected on
8. 7. l.g8s,investigated on 1. 4. 1.986.

Metopus ooalis and Keronopsis dieckmanni: Grassland soil
from shore of Lake Baringo, one of the highly saline, out-
standing Flamingo lakes in Kenya. Soil brownish, humic and
saline (salt crystals were formed when a drop of the soil water
evaporated on the slide), pH7.3. Collected on2.7.1985,in-
vestigated in October 1985.

Methods follow those used in my previous papers [e.g. 82,
84, 951. Two or three type slides (1 holotype and 1 to 2 para-
types) each of the new species described and rwo voucher
slides of the species redescribed have been deposited in the
Oberösterreichische Landesmuseum Ä Linz (LI), Austria.
The slides usually contain many protargol-impregnated cells,
with relevant specimens marked by a black ink circle on the
cover glass.

Number of
samples investigated

HOLARCTIS

Austria
Germany
Denmark
Finland
Iceland
Portugal
Italy
Greece

Japan

about 300 u)
about 10 1J)

722)
10
712)

2
2

702)
232)

subtotal 3BO

PALAEOTROPIS

Kenya
Tarrzania
Cameroon
Namibia (Etosha Pan)
Republic of South Africa

AUSTRALIS

Australia and Tasmania

NEOTROPIS

Costa Rica
Venezuela
Brazil
Peru
Chile

ARCHINOTIS

Continental and maritime Antarctis
Gough & Marion Islands

56'.t
6

8

t2
10

subtotal 92

159 2)

332)
1,6

52)

4
29

subtotal BZ

about 73 1)

271)

subtotal 1oo

Total number of samples investigated

1) Taxonomic and faunistic data almost completely published,
e.g. 12, 9, 12-1.4, 16, 62-65, 69, 70, 73-7 5, 77, 87, 94, 95, 108,
771, 773, 167, 1.62, 183, 1 84, 1991.

2) Taxonomic and faunistic data partially published, e.g. [8,
1 1, 20, 21, 49, 7 7, 72, 7 3, 7 5, 7 8, 87, 93, 97). Nore, however,
that almost all colpodids from all samples investigated so
far have been published [84- 86, 89, 90, 93].

, Many sites were investigated several times during a period
of 1-3 years; all samples from the other countries are from
different sites. Details of these sites will be provided in later
Papers.
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Fig. 1. Biogeographic regions according tol174). Hatched areas are transition zones.

Results and Discussion

The data are summarized in Tables 2-4, as in my pre-
vious review 1731. The present compilation is more
complete, considers extensively the older literature, and
includes many new records from soils world-wide
(Tab. 2). Furthermore, the quality of species descrip-
tions was analysed and detailed taxonomic literature
compiled for each species (Tab. 3).

The new compilation largely confirms and
strengthens the conclusions from my previous review
173), for instance, that soil ciliates are on average
smaller and more slender than freshwater ciliates (Tab.
4). I believe that these are adaptations to the film-like
distribution of the water and the narrowness of the
habitat, that is the soil pores. Thus, the following sec-
tions concentrate on aspects which could not be suc-
cessfully treated in 1987 l73l due to the limited data
available, for instance, concerning geographic distri-
bution.

A special note is necessary on my unpublished
taxonomic material which is occasionally referred to.
It amounts to about 500 new species, including many
new genera and some new families. These species, the
full description of which will require years of work,
were found in the samples listed in Table 1 and
in about 150 other samples not included in this re-
view because the data have not been sufficiently
checked.
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Uniqueness of the soil ciliate biota

Only 25% (16% if the undescribed species are in-
cluded) of the described species have been reliably
recorded from both soil and freshwater habitats (Tab.
4). Thus, there would appear to be a high proportion of
species which occur only or mainly in terrestrial envi-
ronments and very likely evolved in such habitats [73].
The most characteristic soil ciliates are colpodids, but
many autochthonous genera and species occur also
among hypotrichs (e.g., Circinella spp., Hemisincina
spp., Erniella filiformis, Terricirra spp.) and gymno-
stomatids (..g., Coriplites terricola, Plewroplitoides
smithi, Spatbidiwm spp., Epispathidium spp.).

Community structure

Most soil ciliates belong to three systematic assem-

blages (Tab. 4), that is hypotrichs (36'/"), colpodids
(22%) and gymnostomatids (17%). However, these pro-
portions change considerably if the as yet undescribed
species mentioned above are included (Tab. a): 39% hy-
potrichs, 26%6 gymnostomatids, 13oÄ colpodids. The
dominance of colpodids in the published material is
caused by the fact that nearly all new species found have
been described [84-86, 89, 90, 93;Tab.4]. However, even
if the lower, more realistic figure (13%) is taken, the di-
versity of colpodids is much higher in soil than in fresh-
water (13%" vs.5%" [73]). The reason for the high diversi-
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ty of colpodids in terrestrial environments is not well un-
derstood. Possibly, their ability to evolve diverse feeding
strategies (bacterivory, fungivory, omnivory, predatori-
ness) and body sizes (10-1000 pm) favoured colonization
of and adaptive radiation in such habitats, as indicated by
the high proportion of autochthonous species 184,92).
The overwhelming diversity of hypotrichs is more easily
explained. All are ciliated only on the ventral (oral) sur-
face and most are very slender and/or strongly flattened.
Such organisation is pre-adaptive in terrestrial habitats,
where water is frequently available only as a thin film
covering soil particles and pores. The same structural or-
ganisation is found in cyrtophorid ciliates, a conspicuous
and diverse group in the Aufwuchs (periphyton) of
freshwaters [114]. Their low diversity (2.2%) in soils is

possibly related to food: most cyrtophorids prefer
diatoms which are, compared to freshwaters, rare in soil.
The considerable number of gymnostomatids, most of
which are rapacious carnivores, indicates that the soil
ciliate community is well-structured.

The compilation contains also some planktonic (e.g.,
Linostoma oorticella, Hastatella radians) and anaerobic
(Metopws spp., Bracbonella spp.) species (Tab. 2). These
were mainly found in soils from swamps and/or flood-
plains. Most were recorded in few samples only, except
for some Metopws species, which are rather common
and excellent indicators of anaerobic conditions [1 1 5].

The number of ciliate species living in soil

Table 2lists 643 species found in 817 samples anal-
ysed by my group (Tab. 1) and in an unknown number
of collections investigated by others, especially Greeff
[135], Penard lt77-t79), Kahl L1,52-157), Gell6rt
1126-1,301, Buitkamp p6-28), and Hemberger [138].
Supposing that these authors probably studied about
200 samples, the compilation would be based on rough-
ly 1000 collections.

Of the 643 ciliate species originally described or reli-
ably recorded from terrestrial habitats, 49 (7.6"/") were
later recognized as junior, subjective synonyms, and78
(13.2%) have been poorly described (Tab.24),leaving
a total of ye well-known species. If we add 500 new,
not yet described species mentioned above, we obtain
roughly 1000 species of soil ciliates, that is about half
the number recently estimated to be present by a prob-
ability calculation [96]. The synonymy rate is low
(7.6%) as compared, for instance, to insects, where
rates between 20-50Y" have been reported 11,21,, 1,22,

168], and to ciliates in general, for which Finlay et al.

[55] estimated a rate of ZO-lOy". The low synonymy
rate in soil ciliates is very likely caused by the limited
number of specialists working in this field, the distinc-
tiveness of the biota, and the fortunate situation that
more than half of the species were rather recently and

thoroughly described using appropriate techniques like
silver impregnation.

Further progress and a distinct rise in species num-
ber may be expected when specialists will begin to in-
vestigate the epizoic ciliate biota of euterrestrial inver-
tebrates, an almost unexplored field, with a few excep-
tions, viz. Pyxidium longicollwm attached to shells of
testate amoebae [19] and P. tardigradwmlivingon tardi-
grades [233]. Likewise, ciliates attached to soil particles
and moss leaves via a stalk are poorly known because
they are usually not found with the non-flooded Petri
dish method. Few of the sessile, muscicolous peritrichs
and sucroria described by Penard 11,77,178) have been
rediscovered.

Another rise in the number of species can be expect-
ed when the large floodplains of the world are explored
for soil ciliates. Twenty-one new species were found in
two samples from the Amazon floodplain near Manaus

le7).

Geographic distri bution

The high ciliate diversity in terrestrial environments
remained unrecognised for a long time because of the
Iack of an appropriate isolation method (still a great
problem [96]) and the view of many ecologists that soil
ciliates are common invaders from freshwaters and ac-
tivated sludge (for reviews, see [73, 91,92)). Thus, most
of the older faunistic and ecological literature is bur-
dened with misidentifications and is almost useless. Ac-
cordingly, it has been excluded from this review.

The reliable information on geographic distribution
of soil ciliates is compiled in Table 2, and includes about
500 new records mainly from tropical soils in Africa,
Australia, Costa Rica, and South America. A rough
framework of only five widely recognised biogeograph-
ic regions (Holarctic, Palaeotropis, Australis, Neotro-
pis, Archinotis; Fig. 1) has been used because of the very
limited data av ailable. Substantial bio geo graphic inf or-
mation has been extracted mainly from the following
studies, most of which concern the Holarctic region: [2,
1. 6, 1.7, 20, 26, 27, 30, 3 5, 62, 7 1. -7 4, 7 8, 84-86, 93-9 5, 97,

1 08, 1 1 3, 128, 1.29, 1.32, 1. 43, 152, L54,',l.55, 1.57, 1 61, I 62,
1. 82, | 8 5, 1 89, 19 0,'1.9 5, 19 8, 199, 205, 20 6, 229, 23 0, 24 0).

\(hile ecologists tend to consider protozoa as cos-
mopolitan [55], taxonomists have argued for a restrict-
ed distribution of at least some genera and species [73,
91, 92, 96]. In my experience, many morphological
species of soil ciliates are cosmopolitan, depending
mainly on appropriate habitats. This is also indicated
by the rath;i [mited genetic differentiation found
among 15 isolates from three continents of a common
soil ciliate, Colpoda inflata 1241.

The present review cannot provide a definite conclu-
sion on the extent of endemism in soil ciliates because
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Table 2. Taxonomic and ecologicai summary of world soil ciliate faunal). For statistics (number of species, percentage of syn-
onyms, etc.), see Table 4.

Species2) Taxo- Biomass Food5)
nomic of 10'
grouP3) indiv.

(-g)o)

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Acaryopbrya collaris (Kahl, 1926) Dingfelder, 1962 GY
Acineria uncinata Tucolesco, 1962 GY
Acineta flava Kellicott, 1885 SU
Acropisthium mwtabile Perty,l852 GY
ActinoboLinavorax(Wenrich,1929) Kahl, 1930 GY
Alinostoma mwltioacuoktwm Alekperov, 1.993 CY
Amphibotrella enigmatica Grandori & Grandori, 1934 ?

Amphkiella binwcleata (Hemberger, 1985) Foissner, 1988 HY
Amphisiellamagnigranwlosa Foissner, 1988 HY
Amphisiella polycirrata Berger & Foissner, 1989 HY
Amphisiella qwadrinucleataBerger & Foissner, 1989 HY
AmpbisiellaraPtansBuitkamp &.Yllbert, 1974 HY
Ampbisiella terricola Gell6rt, 1955 HY
Ampbisiellaaiiphila (Foissner, 1987) Foissner, 1988 HY
Ampbisiellides atypicus (Hemberger, 1985) Foissner, 1988 HY
Amphisiellides illuvialis Eigner & Foissner, 1994 HY
Apoamphisiella tibanyiensis (Gell6rt & Tamäs, 1958) HY

Foissner, 1997
ApobryopbyllunT terricola Foissner (this paper) GY
Apocolpoda africana Foissner, 1993 CO
Archinasswlamuscicola Kahl, 1935 NA?
Arcuospathidiwm atypicum (\Menzel, 1953) nov. comb. GY
Arcwospatbidium australe Foissner, 1988, synonym with,4. atypicwm
Arcuospatbid.ium cooperiEoissner, 1996 GY
Arcwospathidium cuhrifurme (Penard, 1922) Foissner, 1984 GY
Arcwospathidium japonicwm Foissner, 1988 GY
Arcwospathidium lionotiforme (Kahl, 1930) Foissner, 1984 GY
Arcw o sp athidium mus cor um (Dragesco & Dragesco-

Kern6is, 1979) Foissner, 1984 GY
Arcwospathidiwmoermiforme Foissner, 1984 GY
Aspidisca cicada (Müller,1786) Claparöde 8r Lachmann, 1858 HY
Aspidisca lyncews (Müllea 1773)Ehrenberg, 1830. HY
Awstralocirrus octonwcleatus Foissner, 1988 HY
Awstralocinws oscitans Blatterer & Foissner, 1988 HY
Awstralothrix alwinae Blatterer & Foissner, 1988 HY
Awstralothrix awstralis Blatterer & Foissner, 1988 HY
Australothrix simplex Shen, Liu, Song & Gu,1992 HY
Awstralothrix steineriFotssner, Tgg5 HY
Aoestina acuta (Buitkamp, 1977) Jankowski, 1980 CO
Aoestina lwdwigi Aescht Er Foissner, 1990 CO
Bakwella edaphoniSorg, \Tilbert k Berger,1992 HY
BahwellapampinariaEigner & Foissner, 1992 HY
Balantid.ioides bioacwolataKahl,lg32 HE
B alantidioide s corbifera (Fryd-Versavel E Tuffrau, 1 978)

Foissner, Adam & Foissner, 1982 HE
Balantidioides dragescoiFoissner, Adam 6c Foissneq 1982 HE
Bakntidioidesmwscicola(Penard,1922)Penard,1930 HE

in Kahl (1930)
B arde lie lla p ulchra F oissner, 7984
B icorone lla co staricana Foissner, 1 995
Birojimin muscorunl (Kahl, 1932) Berger & Foissner, 1989
Birojimin terricola Berger & Foissner, 1989
B lep h arisma americanwm Suzuki, 1 954
Blepharisma biancae Lepsi, 1948

CO
HY
HY
HY
HE
HE

113
10
30
35
250
700
1750
96
90
120
70
1280
100
92
184

38
300

30
16
77
1n

38
180
23
400

B,C
C,F
C?
C
C,R
?

?

F?

C,G,H
C,F
C
C,N
C
C,F
?

ts,C
C,E,F,H,N,
R,T
C?
B
B
C,H

C,H
C?
B
B
B,C,RG,H
C,RG,H,T
B,C,RH,R,T
C,RH,R,S,T
?

B,RH
B
H
B,C,D,RT
C,RH
C

C,G
C
R

B
C,E,H,T
C,F,H,S
C,F,H
B,C,F
?

++
++
+-
+-
-+
+-
+-
-+
++
-+
+-
+-
++
-+
+-

-+*+
+-
++

++
+-
++

++
++
+-
+-
++
++

+-

++
+-
+-
L-

+-

+

++

-+
++
-+

++
-+
-+

_)i

+'i

)t

+

C?
C
C
C

+

+

++

+-
++
++
+-
+-

++

++

+-

+,-

-+
+-
+*
+-

87
28
5

6
720
990
1200
1120
270
81

4
5

600
80
280

360
135
124

8

264
100
140
640
10

+
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Table2. continued.

Species2) Taxo- Biomass Foods)
nomic of 106

$rouPr) indiv./ \,\
(m9.,',

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

B lep b arisma bimicronu cle atwm Yillenere-Brachon, 1 940
B lep h arisma b y alinum P erty, 7849
Blepharisma icbthyoides Gelei,7939, synonym with B.

Blepbarisma lateritiwm (Ehrenberg, 1831) Kahl, 1932
B I e p h aris ma o o aturn. (Stokes, 188 4) P eflar d, 1.9 22
B lep h arism a s te ini Kahl, 19 32

Blepbarisma wndwlans Stein, 1867
Bracbonella cydonia (Kahl, 1927) Jankowski, 1964

Bresslawa insidiatrix Claff, Dewey Er Kidder, 1941

Bresslaua sicaria Claff, Dewey & Kidder, 1941

B r e s s k w a o or ax Kahl, 193 1.

Bresskwides australis Blatterer & Foissner, 1988

Bresslauides discoidews (Kahl, 1931) Foissner, 1993

Bresslawides terricola (Foissner, 1987) Foissner, 1993

Bryometopws alekperooi nov. comb., nov. nom.1o)

Bryometopws atypicus Forssner, 1 980
B ry ometop u s b alantidioide s Foissner, 1 993

Bryometop us e dap h onws Foissner, 1 980
Bry om e top us h azu aüen sis Foissner, 1 994
Bry ometopus p seudocbilodon Kahl, 1.932

Bryometopws sphagni (Penard, 1922) Kahl, L932
Bryometopus triqwetrus Foissner, 1 993

Bryopbrya baoariensis (Kahl, 1 93 1 ) 
\ü/enzel, 

1 953

Bryophrya rubescens (Penard, 1922) Foissner, 1993
Bry op hy llum loxop hy llifurme Kahl, 1.931

Bryopbyllum tegwlarum Kahl, 1931

lateritiwm
HE
HE
HE
HE
HE
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
GY
GY

B+
B,H +

B,G +
C,D,G
B+
ts+
ts

C,F +
C,H +
B,C,F,G,H +
ts,C,F,G,H,N _

C,E,R +
C,H +
?+
B,F,G +
B_
B?+
B,IG,S +
B,G +
B,C,D,G +
B,E,F +
E+
F,+
C,E,H,R +
C,R +

C,D,I,,G,R,T +
?+
?+

?+
?+
B+

HE
HE

GY
GY

CY
CY

525
750
69
225
11,3

192
200
113
320
9000
2240
3200
45
30
24
30
22
198
10
85
1s0
252
100

50000
50
4

+-
++
++

+-

++
-+
++

++
-+

-+
++
++
++

++
-+
++

+-

++
-+
++
+-
-+

-+
++

++

+-
++

+'i
)f

++++)i
++++)i

42
11

B uitk.ampia angusta Foissner, 1 985, synonym with P latyophrya. l)orax
Bwrsaria trwncatellaMiller,|773 CO

+

+

+
+

+

+

+

+

+

+

+

+

+

+
+

+

+

+-
+*

++

)i

)t )i

:}

:i

C b ilo d o n ge o gr ap h ic u s Penard, 1922, sy no ny m wirh O d o nt o ch lamy s go wr aw di
Chilodonella aplanata Kahl, 1931 CY 10

Cltaenea clavata Grandori 6c Grandori, 1934

C h aene a h umico la G el16rt, 1957

C h ilo done lla pigra Lepsi, 1.9 5 I
Chilodonella wncinata (Ehrenberg, 1838) Strand, 1928

Chilodonella wncinata (Ehrenberg) in Gell6rt [126], synonym
C hilo dontop sis mu scorum Kahl, 1 93 1

C h ilop bry a terrico k Foissner, 1 984
C b lamy done lla alp e stris Foissner, 1 979
Cinetocbilum margaritacewm (Ehrenberg, 1 830) Perty, 1 852

Cinetochilum marinwm Pomp & §üilbert, 1988

Circinella arenicola Foissner, 1 994
C ir cin e lla filif ormis (F oissner, 1 982) Fois sner, 1 994
Circinella vettersi (Berger Ec Foissner, 1989) Foissner, 1994
Cirrop hrya australis F oissr.er, 1.993

Cirrophrya haptica Gell6rt, 1950
Cinop h ry a terrico la Foissner, 1 987
Cladotricha awstralis Blatterer 6c Foissner, 1988

C o lp o da a sp e r a Kahl, 1.9 26
C o lp o da atr a Alekp er ov, 1 993
C o lp o da aw gw stini F oissner, 1.987

Colpoda bifwrcata Alekperov, 1993, synonym wrth C. lwcida
Colpoda califurnica Kahl, 1931

Colpoda cavicok Kahl, 1935
Colpoda colpidiopsis Kahl, 1931

C o lp o da cu cwllw s (Müllea 1.7 7 3) Gmelin, 1.7 90

?

13

with P s e w do cb ilo donop sis mwtabilis
N4 1,5?+
PRgC?+
CY4B,D+
HM 10 B,D,G +
HM5B
HYl20B+
HY5?+
HY23?+
co20?-
CO 25 B,G +
CO20C+
HY 20 B,H
CO6B+
CO 1600 B,F +
CO20B+

co5?+
co 240 B,G,H +
CO 12 B,F +
CO 74 B,RG +

+++

)t
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Table2. continued.

Species2) Taxo- Biomass Foods)
nomic of 106

ffrouPr) indiv.
(mgr,,

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Colpoda duodenaria Taylor & Furgason, 1938, synonym with C. steinü
Colpoda ecawdata (Liebmann, 1935) Foissner, Blatterer,

Berger & Kohmann, 1991 CO 9

Colpoda edaphoniFoissner, 1980 CO 10

Colpoda elliottiBradbtry k Ourka, 1.967 CO 5

Colpoda eurystoma Gell6rt, 1950, synonym wirh Kalometopia duplicata
Colpoda fastigata Kahl,193 1, synonym with C. maupasi
Colpoda flaaicans (Stokes, 1885) Foissner, 1993 CO 80

++++
++++
++++

B
B
B

C olpod.a b enneguyi Fabre-Domergue, 1 889
Colpoda inflata (Stokes, 1884) Kahl, 1931

Coth urniop sis o alo ata Stokes, 1 893
Cy clidium glaucorna MiJ'ller, 77 7 3

Cyclidium muscicola Kahl, 1931
Cyclidium opisthostoma Grandori &
Cyclidium terricok Kahl, 1931

co 1.22

co 40

B,E
B,H
B,F
?

B
B,C,RG
B
B
B
B,E,H
E?
?

B,E,G,H
B
B,G
B
?

C,F,H,S
C,H
C
C,F
C
B
B

B

B
B,G
B

?

B,C,F,N
B,D,F
C,D,H,T

?

?

C,D,F,H,T
C,D,RH

C

B,C,F
B

+
+
+
+
+
+
+
+
+
+
+
+

++
++
++
+-
++
++
++
++
+-

+-
++
++

++
+-
++
+-
+-
+-

)t

*
t-

*

)!

;}

:t

Colpoda praestansPenard,lg22 CO 750
Colpoda reniformis Kahl, 1931 CO 180
Colpoda simulans Kahl, 1931 CO 70
Colpoda spiralis Novotny, Lynn 6c Evans, 7977, synonym with C. caaicola
Colpoda steiniiMutpas,TSS3 CO
Colpoda tripartita Kahl, 1931 CO
Colpoda oariabilis Foissner, 1980 CO
Colpodidiwm cawdatum §filbert, 1982 NA
Colpodidium airidis (Mirabdullaev, 1986) Jankowski, 1992 NA

Colpodairregularis Kahl, 1931 CO
Colpoda lucida Greeff, 1.888 CO
Colpoda magna (Gntber, 1.879)Lynn, 1978 CO
Colpoda maupasi Enriques, 1908 CO
Colpoda minima (Alekperov, 1985) Foissner, 1993 CO
Colpoda orientalis FoissneE 1993 CO

C on dy lo stoma terrico la Foissner, 1 995
C or allo co lp o da grel/l (Foissne r, 1.993) Foissner, 1 993
Corallocolpoda pactficaAlekperov, 1991
C orip lite s terrico la Foissner, 1 988
C ortic o co lp o da k ane sh iro ae Foissner, 1 993
C o smo co lp o da nas ch b er ge ri Foissner, 1 993
C otb wrnia minutissima (Penard, 19 14) Kahl, 1935

72
na
1400
39
420
300

5

244
JUU

30
80

4
150
120

++
++
++
++
-+

-+++

+-

++

+-
++
++
++

+-
+-
++
++

++
++
-+
++
-+
-+
+-
++
++
+-
-+

+

+

++
++

HE 7A

co 20
co 280
GY7
co 1050
co 75
PE 15

Cothwrnia regalis Penard, 1914, synonym with Tburicola innixa
Cothurniarichrersi (Penard, 1914) Kahl, 1935 PE 1.2

Cothwrniopsis elastica Penard, 1914, synonym with C. aahtata

Cyrto b y mena australis Foissner, I 995
C y rt o b y m e na b alla dy n u la (Kahl, 193 2) Foissner, 1 98 9

Cyrtobymena candens (Kahl, 1932) Foissner, 1989

PE8
HM2
HM 1,

Grandori, 1934, synonym with Homalogastra setosa
HM3

1330 C,H,THY
HY
HY

+-
++

++
++
++

Cyrtohymena candens depressa (Gell6rt, 1942) Foissner, 1989 HY
Cyrtohymena citrina (Berger 8c Foissner, 1987) Foissner, 1989 HY 54
Cyrtohymena dubia (Gellört, 1955) nov. comb., synonym with C. muscorum
Cyrtobymena gracilis (Kahl, 1932) Foissner, 1989 HY 60
Cyrtohymena granulata (Kahl, 1932) Foissner, 1989 HY 40
Cyrtobymena nluscorum (Kahl, 1932) Foissner, 1989 HY 225
Cyrtohymenaprimicirrata (Berger Er Foissner, 1987) HY 77

nov. comb.
Cyrtohymena quadrinwcleata (Dragesco & Njin6, 1971) HY 81

Foissner,1989
Cyrtobymena tetracirrata (Gell6rt, 1942) Foissner, 1989 HY 150
Cyrtolopbosis acutaKahl, 1.926 CO 1.

++

+

+++++

-+
+++
+++
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Table2, continued.

Species2) Taxo- Biomass Foods)
nomic of 10'
grouPr) indiv'

(',,g)')

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Cyrto lop h o sis colpidifurmis Foissner, 1 993

Cyrto lop b o si s e lo n gat a (Schewiakoff , 1. 892) Kahl, 193 1,

Cyrtolop h osis minor Yrxanovici, 1963
Cyrto lop h o sis mucicola Stokes, 1 885
D ap e dop hrya flexilis (P enard, 1.922) F oissner, 1995
Deoiata bacillifurmis (Gelei, 1954) Eigner, 1995

Didiniwm nasuturt. (Müller, 1773) Stein, 7859
D ilep t w s alp in w s Kahl, 19 3 7r D

D ilep t u s am e r ic an w s Kahl, 1 93 lt r)

D ilep tu s anguillwla Kahl, 1,93 ltr)
Dileptws binwcleatus Kahl, 193111)

D i I ep t u s b reoi p robosci s Foissner,
Dileptws conspicuus Kahl, 193111)

CO
CO
CO
CO
CO
HY
GY
GY
GY
GY
GY

1981, synonym with D. anguillwla

Dilep tws con spicuus te lo bb acwo latu s G ell6rt, 19 5 5tt)
D ilep tw s co staricanws Foissner, 1 9951 1)

D ilep tw s e dap h oni Song, 199 4tt)
Dileptws falciformis Kahl, 1.93111)

Dileptus gracilis Kahl, 1931.r)
Dileptus kah li Srämek-Hu§ek, 19578)11)

Dileptus margaritifer (Ehrenberg, 1 838) §Tirnsberger,
Foissner & Adam, 198411)

D ilep tw s Tnucronatus P enar d, l922tt)
Dileptws orientalis Song, Packroff Er §filbert, 198811)

Dileptus polyoacwolatws Foissner, 198911)

D il ep t u s similis F oissner, 799 5ß)
Dilep tu s tenuis P erard, 79221 1)

Dileptus terrenus Foissner, 1 98 1 
11)

Dileptus visscb eri Dragesco, 1 96311)

D im acr o c ary on amp h ilep to id e s (Kahl, 1 93 1 ) Jankows ki, 1 9 67
Drepanomonas borzai Lepsi, 1948, synonym with D. reoolwta
Drepanomonas dentata Fresenius, 1858
Drep anomonas e xigu a P enar d, 7922
Drepanomonas mwscicola Foissner, 1987
Drep anomonas p aw ciciliata Foissner, 1 987
Drep anomonas reo o luta P enar d, 1922
Drepanomonas sphagni Kahl, 1931
Ench e ly diwm pilifurme (Kahl, 1 93 0) Foissner, 1 984
Ench e ly d.ium p olynw cle atum Foissner, 1 984
Ench e ly diwm terrenum Foissner, 1 984
Ench e ly o don califurnicu s Kahl, 1 935
Enchelyodon lagenwla (Kahl, 1930) Blatterei & Foissner, 1988

Ench e ly o don longinucle atw s Foissner, 1 984
Enchelyodon nodoswi Berger, Foissner Er Adam, 1984
Ench e ly o don terr e n us Foissner, 1 984
Ench e ly o don tratzi F oissner, 1.987

Enchelyomorpha oermicwlaris (Smith, 1899) Kahl, 1930
Ench e ly otrich a b inu cle ata Foissner, 1 987

GY
GY
GY
GY
GY
GY
GY

GY
GY
GY
GY
GY
GY
GY
GY
GY

NA
NA
NA
NA
NA
NA
GY
GY
GY
GY
GY
GY
GY
GY
GY
SU
GY

7

1

1

2

36
47
500
23
63
15

158

168
81

198

82
247
43
180

100
2s5
57
110
10
63
367
1.32

23
2

1,6

++
++
++

++
-+
++
++
+-
+-
+-

)i

)i

)i

)t

)t

)l

B
B
B
B
B,H
B,G
C,G
C
C,F
C
C

C,RG,N,R
C
B
C
C
C
C
C
G,H,T

+-
++

++
+-
++
++
++
++
++
+-

+-
+-

+-
+-
++
+-

++
++
+-
++

+-
++
+*
++

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

++
++
++
*+
+*

++
+-
++

+-

-+

+-

+-

-+
-+
*+
+-
++

+

+

+

+-
+-
++
++
++
++

++
+-

+-
+-

+-

C,D,F
C
C
C
C
C
C

+

500
456
3l
212
314
7

226
64
127

B
B
B
B
B,F
B
C
C
C
C?
C?
C?
C?
C?
C?
C?
C

E n c h e ly s a gric o la Horv äth, 1 95 6, synonym with P kty op b ry a sp wm a c o k
Enchelys mubimicronucleata Alekperov,l.993 GY 3

Ench elys muhinwcle ata (Dragesco Ec Dragesco-K ern6is, 1979)
Berger, Foissner & Adam, 1984

Encbelys terricola Foissner, 1987
Encbelys tokburi Shibuya, 1930
Ench elys o ermiformis Foissner, 1 987
Engelmanniella mobilis (Engelmann, 1862) Foissner, 1982

?

C
C
?

C?
B

GY 141
GY 99
GY 1,57

GY 50

HY 34

++
+-
+-
+-
++

++

+-
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Table2. continued.

Species2) Taxo- Biomass Foods)
nomic of 106

grouP3) indiv.
/ \1\(mg)''

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Epispatbidium amphoriforme (Greeff, 1888) Foissner, 1984 GY
Epispatbidium ascendens ('§flenzel, 1955) Foissner, 1987 GY
Epispathidiumpapiwrtum (Kahl, 1930) Foissner, 1984 GY
EpispathidiwmregiumFoissner, 1984 GY
Epispathidiwm terricok Foissner, 1987 GY
Epistylß alpestrzi Foissner, 1978 PE
Erniella filiformis Foissner,l987 HY
Eschanewstyla brachytona Stokes, 1886 HY
Eschanewstyla tenicola Foissner, 1982, synonym with E. brachytona
EuPlotes corsicaBerger Ec Foissner, 198911) HY
Ewplotes finki Foissner, 198211) HY
Ewplotes labiatus Ruinen, 193811) HY
Euplotes muscicolaKahl, 1932t» HY
Euplotes ?nuscorum Dragesco, 1970, synonym with E
Euplotes terricolaPen rd, \922t1)

muscicola

Frontonia depressa (Stokes, 1886) Kahl, 1931

Fr ontonia p ar ame cüfurmis Wenzel, 1 953

Fr o nt o nia p ant wla P enar d, 19 22, sy nony m with F. d ep r e s s a
Frontonia soleaFoissner,1.997 HM
Frontonia tenicola Foissner, 19878) HM
Furgasoniatricbocystis(Stokes,1894)Jankowski,1964 NA
Fuscherialacwstris Song&§flilbert,1989 GY
FwscberianodosaFoissner, 1983 GY
Fwscheria terricola Berger, Foissner & Adam, 1983 GY
Gastronawta derowxi Blatterer & Foissner, 1992 CY
Gastronawta membranaceus Bütschli, 1889 CY
Gastrostyla dorsicirrata Foissner, 1982 HY
Gastrostyla minima Hemberger, 1985 HY
Gastrostyla muscorumKahl,l.g32 HY
Gastrostyla philippinensis Shibuya, 193 1, synonym wtth G. steinü

Gastrostyla steinüEngelmann,1.862 HY
Glaucoma gigantea Grandori & Grandori,1.934 HM
Glawcoma terricola Gell6rt, 1,957 , synonym with Tetrahymena rostrata
Gonostolnum affine (Stein,1859) Sterki, 1878 HY
Gonostomum algicola Gell6rt, 1.942, syronymwith G. affine')
GonostonTurrl. andoi Shlbuya, 1,929, synonym with G. affine
GonostonTum bryonicolwm Gell6rt, 1956, synonym wirh G. affine")
Gonostomum ciliophorum Gell6rt, 1956, synonym with G. ffinee)
Gonostomwm geleii Ge116rt,1957, synonym with G. ffinee)
Gonostomum k.webnehi Foissner, 1987 HY
Gonostomwm spirotrichoides Gell6rt, 1956, synonym with G. ffinee)
Gonostomwm stenua (Engelmann, 1862) Sterki, 1878 HY
Grandoria aculeata (Grandori & Grandori, 1934) CO

Corliss, 1960
Grossglockneria acutaFoissner, 1980
Gro s s glo ck neria b y alina Foissner, 1 985

Haberia decemsulcata Szab6, 1934, synonym with
H alt e r ia gr an d.in e lla (Mnlle6 1.7 7 3) Duj ardin, 1 8 4 1

H abe rioforma c awdata Horv äth, 19 56
H ap lo caulu s terr enus Foissner, 1 98 1

Hastatella radians Erlanger, 1890
Hawsmanniella discoidea (Gell6rt, 1956) Foissner, 1984
H awsmannie lla p ate lla (Kahl, 1 93 1 ) Foissner, 1 984
H ausmanniella qwinqwe cirrata (Gell6.rt, 1955) Foissner,
H emiamphßiella granwlifera (Foissner, 1987) Foissner,

180
64
135
360
101

79
100
1.46

8

1,7

1,5

49

36
95
20

C
C
C
C
C
B
B?,C
C,D,G,H

B?
B
B?
B,E

B?
C,G,H,N
?

E
C
B
C?
C
C
B?,H?
B
C,H
B,D,G
C,G

C
E

B,RS

B,F

B,G
?

H
H

ts,F,G
B
B
B
B,C,G,H
C,G
G,H
F,H,N

++
++
+-
++
++
++
-+
++

+-
+-
+-
++

+

+

+
+
+
+

+

++
++
++

++
++

-+

-+
+-
++

*

*

+

+

HY
HM
HM

CO
CO

H. grandinella
OL
PR?
PE
PE
CO
CO

1993 CO
1988 HY

++)t

DA
192
72

23
42
20
48
15

96
t9s
380

122
424

39

+++
+-

+++

+-
+-
+-
-+
++
+-
+-

*+

++
++

+-

+-

++

30 +++ ff

60
5

+-
+-

++
+-
++
-+
++
++
+-
ff

:}

++
+-

++

+-

++
++

+-

5

4

+++
+++

12
2
5

30
67
192
440
52

+

+
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Table2. continued.

Species2) Taxo- Biomass Foods)
nomic of 10'

$rouP3) indiv.
(-g)')

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

H emiamp h isie lla quadrinw cle ata (F otssner, 1.984)

Foissner, I 988

H e miamp b isie lk tenicola Foissner, 1 98 8

H e miamp b isie lk wilb erti (Foissner, 1 982) Foissner, 1 98 8

Hemisincina gellerti (Foissner, 1982) Foissner, 1984
Hemisincina gracilis (Foissner, 1982) Foissner, 1984
H e misincirr a b e t ero cirr ata Hemberger, 1 985
H emisincirra inqwieta Hemberger, 1985

Hemisincina intenwpta (Foissner, 1982) Foissner, 1984
H e mi s in cirr a k ah li (Buttkamp, 197 7) Hemberger, 1 9 85

H e misincirr a mu e lleri F oissner, 1 986
H e misin cirr a o ctonwcle ata Hemberger, 1 985
H emisincirra polynwcle ata Foissner, 1 984
Hemisincirrapod (Vilbert & Kahan, 1986) Foissner, 1987
H emisincirra qwadrinwcleata Hemberger, 1985

H e mis in cirr a s imili s (F ois sner, 19 82) Fois sner, 1 9 84

Hemisincirra vermicwlare Hemberger, 1985

H emisincirra w enz e li F oissner, 1987
Histricwlws simzlzs (Quennerstedt) in Buitkamp 127), synonym
Holophrya bimacronwcleata Grardori & Grandori, 1934
H o lo stich a adami F oissner, 1982
Holosticha australis Blatterer & Foissner, 1988

H o lo stich a b ergeri F ot ssner, 1987
H o lo stic b a disty la Bürkamp, 197 7

Holosticha islandica Berger 8r Foissner, 1989
Holosticba longiseta Lepsi, 1951

Holosticha mAncA mononwcleata Gell6rt, 1955

Holosticba manca plurinucleata Gellört, 1955
H o lo stic b a m onikt a Kahl, 1.928

H o lo s tic h a mu bis tilat a Kahl, 1928
Holosticha mwscicok Gell6rt, 1956
H o lo s tic b a ?n u s c or urn (Kaht, 193 2) Foissner, I 9 82

H o lo sticb a sigmoide a Foissner, 1 982
H olo sticb a stu e b eri F otssner, 7987
H o lo sticb a sy lv atica Foissner, 1 982
H o lo s ti ch a t e tr a cirr at a Buitkamp &. \l ilb er r, 1. 97 4

Holostichides chardeziFoissner, 1987
H o lo stich ide s terrico la Foissner, 1 988

Holostichides typicus (Song6r \flilbert, 1988) Eigner, 1994
H o lo s ticb id e s zu ilb e rti (Song, 1 990) Eigner, 1.99 4

H o m alo ga s tr a s e t o s a Kahl, 1. 926
I diocolp o da p elobia F oissner, 1993
Ilsiella palwstris Foissner, 1993

Ilsiella oenwsta Foissner, 1987

J arosch ia sutrTPtuosa Foissner, 1 993

Kabliella acrobates (Horväth, 1932) Corliss, 1960
Kabliella simplex (Horväth, 1934) Corliss, 1960
Kablilembws attenuatus (Smith, 1897) Foissner, Berger

& Kohmann, 1994

Kahlilembus fwsiformis (Kahl,1.926), synonym with K.
Kalometopia duplicata (Penard, 1922) F oissner, 1993
Ke rone lla gracills §fliackowski, 1 985
Keronopsis algioora (Gell6rt, 1942) nov. comb.
Keronopsis diechmanni Foissner (this paper)
Keronopsis helluo Penard, 1922

attenudtus

ALHY

HY 1.92

HY 152
HY 10
HY 11

HY 26
HY7
HY8
HY8
HY 1.1.

HY 24
HY 30
HY 1.9

HY 26
HY 32
HY 24
HY 1.4

with Sterkiella
PR 69
HY 66
HY 65
HY 10
HY 136
HY 30
HY 30
HY 10
HY 26
HY 52
HY 109
HY 60
HY 360
HY 38

HY 525
HY 181

HY 39
HY 63
HY 33
HY 170
HY 27
HM1
co3
co 65

co 20
co 100
HY?
HY 157

HMI

RG,H

C,D,RH
T
B
B?H
?

B

i]
B

i
B,G
?

B?
?

B,F
caoicoh

?

C,D,R,S,T
C,T
E,F

RT- B,H
?

RH
B,H,S
B,D,E
C,D,E,RT
B,S
C,D,T
B,H
C,RH,N
C,E,H,S
B,C,D,G,H
E,H,S
B'H,S
?

B?
B
B
B
B
C?F?
B,C,G
B,D,RH

B

C,G,S
C,E,G,H
G
C,F
C,R

+-

+
+
+
+

+
+
+
+

+
+

+

+

+-
+-
++
++
-+
+-
+-
+-
+-
++
++
+-
++
+-
++
++
++
++
++
+-
+-
++

++
-+
+-
++

+-
+-
+-
-+
+-

++
++
++
++

++
++
+-

+-

++

-+

+-

++
+-
+-
+-

+-
-+
+-
+-
+-
+-

+

+

+

+

+

)t

+-
++
+-

++

++
++
+-
++
++
+-
++

++
+*
+-

+-

co 400
HY 3OO

HY 64
HY 3OO

HY 8OO
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Table2. continued.

Species2) Taxo- Biomass Food5)
nomic of 106

$rouP3) indiv'
(mg/''

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Keronopsis tasmaniensis Blatterer & Foissner, 1988 HY 260 C,H - +
Keronopsis uetzeliwelzel,7gs3 HY 90 C,G + -
Keronopsis alpesuisKahl,l932 HY 96 C,G + -
Krassniggia awxiliaris Foissner, 1987 CO 880 C - +
Kreyella mwscicola Kahl, 1931 CO 5 ? + -
Kwehneltiella mwscicola Foissner, 1993 CO 1'15 C + +
Kuebnebiella terricola FoissneE 1990 CO 384 C,F
Kwklikophryaougandae (Dragesco, 1.972)Foissner,1993 CO 1'95 E + +
Lacrymari.a cohniKent in Buitkamp & §7ilbert (1974), synonymwrth Phi.alina terricola Foissner, 1984

Lacrymariapwlchra\Xlenzel,|9s3 GY 5 ? + -
Lagynophrya armata Kahl, 1935 GY 20 ? +
Lagynopbrya geleüFoissner,799l GY 25 C? + -
Lagynophrya trichocystis Foissner, 1981 GY 3 C? + -
Larntostyla abditaFoissner, 1.997 HY 27 B,RH,N
Larntostyla australis (Blatterer Er Foissner, 1988) Petz &

Foissner, 1996 HY 50 B,C,RG,H + +
Lamtostyla edapboniBerger Ec Foissner, 1987 HY 1.1 B + +
Lamtostyla granwlifera Foissner, 1997 HY 90 C,RN + +
Lamtostyla hyalina (Berger, Foissner & Adam, 1984)

Berger Er Foissner, 1987 HY 4 ? + -
Lamtostyla islandica Berger & Foissner, 1988 HY 20 B,F + +
Lamtostyla kirkeniensis Berger & Foissner, 1988 HY 20 B,C,RH + -
Lamtostyla lamotteiBrirkamp,lgTT HY 26 C,D * +
Lamtostylalonga(Hemberger, 1985)Berger&Foissner, 1988 HY 1'35 ? -
Lamtostyla perisincirra (Hemberger, 1985) HY 7 ? + +

Berger Ec Foissner, 1987
Lamtostyla raptans (Hemberger, 1985) Foissner, 1997 HY 1 50 ? -
Lawrentiella strenua (Dingfeldea 1962) HY 3000 B,C,D + -

Berger 8r Foissner, 1989
Leptopbarynx costatus Mermod, 1914 NA 5 B,F + +
Leptopharynx eurystolna (Kahl, 1931) nov. comb. NA 10 E? + -
Leptopbarynx rnacrostorna Njine, 1979, synonym with L. ewrystoma
Leptopharynx minimws Alekperov, 1993, synonym with I. costatus
LePto?harynx stenostorrta (Gell6rt, 1942) nov. comb., synonym with L. costatus
Linostomavorticella(Ehrenberg, 1833)Jankowski, 1978 HE 1000 C,D,G - +
Litonotus crinitus Grandori & Grandori, 1934 GY 40 C? + -
Litonotus digitatws Grandori EcGrandori,lg34 GY 39 C? + -
Litonotus lnuscoruTn (Kahl, 1931) Blatterer Er Foissner, 1988 GY 12 c + +
Maryna acwminata (Gell6rt, 1955) Foissner, 1993 CO 1 B + -
MarynaantarcticaFoissner,l.gg3 CO 7 B + -
Maryna atra (Gelei,1950) Foissner, 1993 CO 180 B + +
Maryna lichenicola (Gelei, 1950) Foissner, 1993 CO 9 B + +
Maryna minima (Gelei, 1950) Foissner, 1993 CO 7 ? + -
Maryna ovata (Gelet,1950) Foissner, 1993 CO 40 B + +
Maryna pingwisDingfelder,lg62 CO 270 ? +
MarynarotwndaDingfelder, 1962 CO 1.13 ? - +
Maryna socialis Gruber,7879 CO 830 ? +
Maryna umbrellata (Gelei, 1950) Foissner, 1993 CO 523 B,S? - +
Metacineta miuaster (Penard,1914) Batisse, 1967 SU 33 C + -
Metacineta mystacina (Ehrenberg, 1831) Bütschli, 1889 SU 65 C + -
Metopws contractusPenard,lg22 HE 100 B -
Metopws es (Müller, 1776)Larterborn, 1.91.6 HE 95 B,E,RS - +
Metopws haseiSondheim,1.929 HE 1'4 B + +
Metopus ooalisKahl, 1927 HE 240 B - +
MetopwspalaeformisKahl,lg2T HE 10 B -

+-

+-

-+
+-

+-

+-

+
+
+

+-
++
+-

++
++

+-
-+

+
+

++

-+

-+
-+
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-+
-+

+
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Table2. continued.

Species2) Taxo* Biomass Foods)
nomic of 10'
grouP3) indiv.

(*g)o)

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Metopws rectus (Kah1,1932) Foissner, 1980 HE
Metopus setosusKahl,lg2T HE
M etopws setosus minor Kahl, 1.927 HE
Microdiaphanosolna arcuatum (Grandort & Grandori, 1934)

\(enzel, 1953 CO
Microdiapbanosoma terricola Foissner, 1993 CO
Microtborax simwlans (Kahl, 1926) Kahl, 1931 NA
Monodiniwm balbianiFabre-Domergue, 1888 GY
Mycterotbrix tuamotwensis (Balbiani, 1887) Kahl, 1931 CO
Myhopbagophrys terricola (Foissner, 1985) Foissner, 1995 CO
Nassuk citreaKahl,793) NA
Nasswkpicta Greeff, 1888 NA
Nasswk protectissimaPenard, 1.922 NA
Nasswla terricola Foissner, 1989 NA
Nassula twmida obscwra Lepsi, 1951 NA
Neogeneia hortualis Eigner, 1995 HY
Nivaliella plana Foissner, 1980 CO
Notohymena antarctica Foissner, 1996 HY
Notohymena australis (Foissner & OOonoghue)

Blatterer & Foissner, 1988
Notohymena rubescens Blatterer & Foissner, 1988
N otohymena sekt atica (Hemberger, 1 985)

Blatterer & Foissner, 1988

N o toxoma p arabry op bry ide s Foissner, 1 993

Notoxoma sigmoides Foissner, 1993

O b ertrwmia k. ab li F orssner, 1.989

O dontochlamys alpestris Foissner, 1981
O dontocb lamys con u exa (Kahl, 1 93 1 )

Blatterer Ec Foissner, 1992

B
B
B

B
?

B
C,G
B
H
E
E
E
E
?

B
H
B?C,F

B

RH,N
?

B
B
E
B,F
B?

72
32
18

0.5
0.5

55
20
3

150
224
40
180

50
38

0.5
45

45
40
560

10
J

180
10
9

13

+

+

+-
+-

++

++
+-

++

-+

++
-+

)3 )i )i

)f

)f

)t

)i

)i

)l

)l

HY
HY
HY

CO
CO
NA
CY
CY

++
+-
++
++
+-
++
++
++
+-
+-
+-
+-
++

+
+
+

+
+

+

++
-+
+-
++
++

++
+-
++
+-
+-

+-
+-

+-
+-
-+
+-

++
++
-+
+-

+

-++
+-+

++

++
++

+++-O dontocb lamy s gourawdi Certes, 1 891
O dontocb lamy s wisconsinensls (Kahl, 1 93 1 )

Petz 8t Foissner, 1997
Ony ch o dromop sis flexilis Stokes, 1 88 7

Op er cwkria ar b orico la (Biegel, 1 954) Foissner,
Op er cularia ar enicola Gr eeff , 187 3

C)p ercularia asymme trica (Biczok, 1 956)
Aescht & Foissner, 1992

CY

CY
HY

1981, synonym with O,
PE
PE

6 B,G?
BO B,C,F

curr-,icaule
??
13B

-+*+

Opercularia curzticaule (Penard, 1922) nov. comb. PE 48 B
Ophryoglena marginata Greeff, 1888 HM ? ?

Opisthonecta minima Foissner, 1975 PE 1.43 B
Opisthotricha elongata Grandori & Grandori, 1934 HY 20 ?

Opisthotricha procera Kah|1932 HY 20 ?

Opisthotricha terrestris Horväth, 1956, synonym wrth Sterkiella bistriomuscorwm
Opisthotricha tenicola Gell€*,1957 HY 24 B
Ortboamphisiellafranzi (Foissner, !982)Eigner,1995 HY 30 B,RS
Orthoampbisiella grelliEigner Er Foissner, 1993 HY 20 B,F
Ortboampbisiella stramenticolaEigner & Foissneq 1991 HY 60 B?C,E,H
Ortbokreyella scbiffmanniFoissner, 1984 CO A.2 B?
Oxytricha auripwnctata Blatterer & Foissner, 1988 HY 40 C,RH
Oxytricha bimembranata Shibrya, 1.929 HY 300 ?

Oxytricba crassistilata Kahl in Alekperov [4], synonym with Sterhiella histriomuscorum
Oxytricba giganteaHorvärh,l933 HY 270 B,C,RH
Oxytricba granulifera Foissner Er Adam, 1983 HY 72 B,RH
Oxytricba granwlifera quadricirrata Blatterer & Foissner, 1988 HY 30 B,RH
Oxytricha bengsbanensis Shen, Liu, Song & Gu,1992 HY 252 G,N

++

-+

-+
++

+
+

++
+-
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Table2. continued

Species2) Taxo- Biomass Food5)
nomic of 10'
grouP3) indiv.

(*g)o)

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nism')

O xy tricb a b istrioid e s G ell€rt, 1957
Oxytricba islandica Berger & Foissner, 1989
O xy tricb a lance o lata Shibuya, 1 93 0

Oxytricba longigranwlosa Berger & Foissner, 1989
C)xytricbanauplia Berger & Foissner, 1987
O xy tr i c h a op isth o mu s c or w m F oissner et al., 1.99 1.

O xy trich a o ttozai F oissner, 1.99 6

O xy tricb a pr oximata Shibuya, 1 93 0

O xy trich a p s e u do similis Hemberger, I 985

Oxytricha quercineti Lepsi, 1948

Oxytricba rwbraBuitkamp, 1.977, synonym with Cyrtobymena muscorum 176)
Oxytricba rwbripwncta Berger & Foissner, 1987 HY
Oxytricba setigera Stokes, 1891 HY
Oxytricha siserisYrxanovrci,l963 HY
Oxytricha tricirrataBütkamp,1977 HY
Papillorhabd.os mwhinwcleatzs Foissner, 1984 GY
Parabryophryapenardi (Kahl,1931) Foissner,1985 CO
Paracineta lawterborni Sondheim, 1 929 SU
Paraenchelys terricola Foissner, 1984 GY
Paraenchelys wenzeliFoissner,l.gS4 GY
Parafurgasonia sorex (Penard,1922) Foissner & Adam, 1981 NA
Paragastrostyla lanceokta Hemberger, 1985 HY
Paraholosticha lichenicola Gell6rt, 1955 HY
Paraholosticba muscicola Kahl,1932 HY
Paraholosticba nana Gell6rt,l955 HY
Parahabliella baideri Berger & Foissner, 1989 HY
P arakab lie lla macro sto/na (Foissner, 1.982) B erger, Foissner

& Adam, 1986 HY
P arakab lie lla terricola (Buitkamp, L977) Berger, Foissner

Ec Adam, 1986 HY
Paramphßiella acuta (Foissner,1982) Foissner, 1988 HY
Paramphisiella cawdata (Hemberger, 1985) Foissner, 1988 HY
Paraurostyla granulifera Berger Ec Foissner, 1989 HY
Paraurostyla polynwcleata Alekperov, 1993 HY
Paraurostyla pwlchraBuitkamp,l,gTT HY
Pattersonielk oitipbila Foissner, 1987 HY
Pedohymena australiense Foissner, 1995 NA
Pelagotricbidiwm tisiae (Ge\ei, 1929)Jankowski, 1978 HY
Pentahymena corticicola Foissner, 1994 CO
Periholosticha acwminata Hemberger, 1985 HY
Periholosticha lanceolata Hemberger, 1985 HY
Phacodiniwm metchnicoffi (Certes, 1891)Kahl, 1932 HE
Phialina binwcleata Berger, Foissner & Adam, 1984 GY
Phialina flagellifera (Ge116rt, 1957) nov. comb. GY
Phialina terricola Foissner, 1984 GY
Phialinides awstralis Foissner, 1988 GY
PlagiocampaatraGrandon & Grandori, 1934 PR
Plagiocampa cawdata Alekperov, 1993 PR
Plagiocampa dfficilis Foissner, 1981 PR
Plagiocampa rowxiKah1,1926 PR
Platycok longicollis Kent, 1881 PE
Platycola steineri (Penard, 1.91.4) KahI, 1.935 PE
Platyophrya d.ngustaKahl,1926, synonym with P. oorax
Platyophrya binwcleata Foissner, 1987 CO
Platyophrya fissistoma Lepsi, 1948, synonym with P. spumacola

+
+
+

HY
HY
HY
HY
HY
HY
HY
HY
HY
HY

1,75

70
70
120
26
27
40
150
180
45

44
28
1,1,

49
89
56
1,20

63
210
30
112

168

B
N
B,RG
C,F,H
F,G,H
B,RG
B,E,F
S

?

B

B,C,D,G,T
B,F
B?
C,N
C
B
C
C
C?
G,H?N
?

G,S
C,RG,H
G
C,F

C,N

C
?

B,C,F
RH,N,T
?

C,D
C,F,G,H,S,T
B
C,D,F,H
C
?

?

B,C,G,S
C
C
C
C
?

B,F
B,F
B,G
?

B

H

+-
+-
++
++
++
+-

+-

+-

)i

:}

.'r

>t

240
8

30
56

+
+

+
+
+
+
+
+

+
+
+
+

+-
++
++
+-

++
++
++
++
++

+-
+-

++
+-
++
+-
+-
+-

-+
+-

504
18

300
490
380
300
1000
15

396
470
56
JU

284
8

t6
5

8

4
2

11,

7
45
20

+-
++
-+
+-
+-
+-
+-
-+
+-

++
++
+-
++
-+
+-
+-
++
++
+-
+-

++

+-
++

-+
-+*+
++
++

++

+-
++
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Table2. continued.

Species2) Taxo- Biomass Foods)
nomic of 106

grouP3) indiv.
(-g)o)

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Platyopbrya nlac'rostoma Foissner, 1 980
P laty op bry a p aoletti F oissner, 7997
Platyophrya similis (Foissner, 1980) Foissner, 1987
P laty op b ry a sp umaco la Kahl, 1927

P laty oph ry a v orax Kahl, 7926
Platyopbryides dragescoi F oissner, 1987
P kty op h ry id e s lat w s (Kahl, 1 93 0 ) Foissner, 1 98 7

P laty op h ryide s magnu s Foissner, 1 993

P le wrop lite s ausrralls Foissner, 1 98 8

Ple wroplitoide s smitbi F oissner, 7996
Podophrya halophila Kahl, 1934
Protocyclidiwm terrenum Alekperov, 1993

Proto sp ath idiwm b onnetti (Buitkamp, 1 977) Foissner,
Proto sp atbidium mws cico la Dragesco & Dragesco-

Kern6ts,7979
Protospathidiwm serpens (Kahl, 1930) Foissner, 1981

Protospathidiwm terricola Foissner (this paper)
Pseudocarchesium ckwdicans (Penard, 1922) Foissner,

P sewdowroleptws buitk.ampi (Foissner, 1 982)
Berger & Foissner, 1987

Psewdowroleptus Procerus Berger Er Foissner, 1 987
P s e wdo wrolep tu s terr e stris Hemberger, 1 985

P se u do uro sty la franzi F oissner, 1987
Pseudortorticella mwtans (Penard, 1922) Foissner, 1979
Pseudooorticella spbagni Foissner & Schiffmann, 1974

P s ilo tr ich a s u c cis a (MiJller, 17 8 6) Foissner, 1 98 3

Pyxidium inoaginatwm muscoruTn Kahl, 1935, synonym
Pyxidiwm longicollwm Biegel, 1954
Pyxidiwm tardigradum Van der Land,1964
Reticwlow oo dr uffia terrico la Foissner, 1 993

Rbabdostyla (?) arborea Greeff, 1888

Rhabdostyla lnuscorurt Kahl, 1935

Rhabdotricha tenicok Greeff, 1888

co 1.s

co3
co 180

co 40

co 12

co 64
co 108

co 700
GY8
GY 56
SU 17
HM2

1981 GY 5

GY7

GY5
GY 28

1989 PE 3

B
B
C,D,RG
B,C,E,RG,
H,R,T
B,RG,H
C
C,G'H
C
C,F
C
C
B
C
F

C?
C?
B
B
B
B?

B

är
B?
B
B,E,G
B,E
H
H
B
B,C,S

C,RG,N
?

C,H,N,T
B
B
G

+++

+-+

++
++
+-
+-
-+
++
++

+-
++
++

++
*+
+-
++
++

+
+
+

++
++
++
++

++
++
++

++
-+
++

++
++

+-

+ )i)r

++
-+
+-
++
++
+-
-+
-+
++
++
+-
+-

++

-+
+-
++

+-
+-
+-
+-
+-
+-

+
+

+
+
+

+
+

++
-+
+-

++
++

+-
+-

+-

+
+
+

+
+

+
+

+Psewdochilodonopsis mutabills Foissner, 1981 CY 8

Pseudocbilodonopsis poly'uacwolataFoissner & Didier, 1981 CY 30

Pseudocobnilembws marinws Thompson, 1966 HM 3

Psewdocohnilembws persalinws Evans & Thompson, 1964, synonym withP. pwsillws

P s e wdocob nile mb ws p u sillws (Quennersted t, 7869)
Foissner & \flilbert, 1981

P s e udo co hnile mb w s p wtrinws (Kahl, 1 92 8)

Foissner & §7ilbert, 1981

Pseudocohnilembws oeisovi Alekperov & Musaev, 1988, synonym with P. pwsillus
Psewdocristigera bymenofera Horväth, 1956, synonym with Drepanomonas reoolwta
Psewdocyrtolopbosis alpestris Foissner, 1980 CO 2 B
Psewdocyrtolopbosis terricola Foissner, 1993 CO 3

Pseudoglaucoma lnuscorum (Kahl, 1931) §fenzel, 1953 CO I
Psewdoholophrya terricoh Berger, Foissner 6c Adam, 1984 GY 32
Pseudobreyella terricola Foissner, 1985 CO 3

Pseudohreyella australis Foissner, 1993 CO 3

P se udomicroth orax agilis Mermod, 1 91 4 NA 14

Pseudomicrothorax dwbius (Maupas, 7883) Penard, 1922 NA 50

Pseudophtyophryanana(Kah1,1926) Foissner, 1980 CO 3

Pseudoplatyophrya sahans Foissner, 1988 CO 2

Pseudotbwricola dionysü (Penard, 1922) Kahl, 1935 PE 9

HM3
HM2

)i

+-)t

AT

+ * )t)t

B
B

HY 72

HY 1.2A

HY 330
HY 375
HY 1.4

PE 1,4

HY 66
with Op e r cularia c un-, ica u le

PE7?
PETB?

+

+
+

co 54
PE?
PE6
HY?
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Table2. continued.

Species2) Taxo- Biomass Food5)
nomic of 10'
grouPs) indiv.

(.,-,g)')

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Rh op alop hry a e le gans Horväth, I 956
Rhopalophrya pentacerca Grandori k Grandorr, 1.934

Rostrophrya camerounensis (Njine, 1979) Foissner, 1993

Ro strop bry a terrico la Foissner, 1 993

Ro strop bry id, e s africana Foissner, 1 98 7

Rostropbryid.es awstralis Blatterer & Foissner, 1988

Sagirtaria awstralis Pomp & Wilbert, 1988

Sagittaria hyalina Foissner, Czapik Er \üiackowski, 1981

Sagittaria poligonalis Grandori 8r Grandori, 1934

Sathrophilus muscorum (Kahl, 1931) Corliss, 1960

Sathrophilus simonis (Lepsi, 1948) Corliss, 1960

S e mip laty op h r y a f o i s s n e ri W ilbert Ec Kahan, 1 9 8 6

Solenopbry a flal) e scens Penard, 1 91 4

S o lenop h ry a mas s ula P enar d, L9 L 4

S o lenop b ry a s accu lu s P enar d, L9 1. 4

Sorogena stoianottitchae Bradbury & Olive, 1980

Spathidium alpinum Ge116rt, 1956
Spatb idiurn anguilla Vuxanovici, 1 962
Spatbidium baoariense Kahl, 1930
Spatbidium clat,iforme Kahl, 1930
Sp at b i dium f al c if orm e (Penard, 1.9 22) Kahl, 19 3 0

Sp atb idium fur catun4 Shibuya, 1 93 0

Sp ath idium ge o b iwm Lepsi, 1951
Sp ath idium b olsatiae Kahl, t glo
Spathidiwm lagyniforme Kahl, 1930

Spathidium longicaudatum (Buitkamp & Vilbert,1974)
Bdtkamp,1977

Spatbidium metabolicwm Pomp & §filbert, 1988, synonym with S. anguilla

GY
GY
CO
CO
CO
CO
CO
CO
CO
HM
HM
CO
SU
SU
SU
CO
GY
GY
GY
GY
GY
GY
GY
GY
GY
GY

GY
GY
GY
GY
GY
GY
GY
GY
GY
SU
SU
HY
NA

23
84
15

25
224
65
45
6
200
?

8

30
0.6

1,75

+-
++
++
++
+-

++
+-

+
+-
++
+-
++

++
-+
++
+-
+-
+-
+-
+-

+-
-+
+-
-+
-+
++

++

++

++

++
++
++

++

+
+

+

+

+

+

+-
+-

+-

++

+-

+-
+-
+-

_-

+-

+-
+-

-+
+-

++

+-

)!

)i

:I

2

4

644
364
1.4

30
9

4
5

12

6

13

33
3

5

54

30
25
130
3l
4

60
10

45
J+
18

B,F
?

D,E
?

?

B,G,H
?

B
?

B
?

B
C
C
C
C
C
C?
C
C
?

C?
C?
C?
C?
C,N

C
C
C?
C?
C?F
C
C
C
C
?

C
?

B

C,F,G,D

C,N

B,C,F,N
B,E
B,D,RG
B,G
?

?

?

B,C
B,C,G,Z

++

+-

-+
++

+
+

+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

S t e go c h ilum sm a lli Alekp er ov, 79 93, synonym with Te tr ah y m e n d. r o s tr a ta.

Sp ath idiwm mwltinu cle atum G elllrt, 19 55

Spatbidium mwscicola Kahl, tglo
Sp athidiwm pro cerum Kahl, 1 930
Sp athidium rusticanum Foissner, 1 98 1

Sparhidium scalpriforme (Kahl, 1930) Kahl, 1930

Spathidium seppehiPetz k Foissner, 1997
Spatbidium spatbula (Müller, 1773) Moody, 7912
Sp ath idium sp at h u lo ide s Gell6rt, I 955

Spetazoon australiense Foissner, 1 994
Sphaerophrya paroa Greeff, 1888
Sp h aerophry a terricola Foissner, 1 986
Sp ir ofilop sis tub ic o la (Gruber, 1 8 79) Dingfeld er, 1.9 62

Stammeridium kah li (V enzel, 1.953) W enzel, 1.969

Steinia platystorna (Ehrenberg, 1 83 1) Diesing, 1 866

Sterhiella caoicola (Kahl, 1935) Foissner et a1.,1.991.

(f ormerly H istricu lu s)

Sterkielk histriornwscorun (Foissner et al., 1991) Foissner
et al., 1.991. (formerly Histriculus muscorwm)

Sterkiella sirnilk f . tricirrata (Buitkamp, 1977) nov. comb.
S terkie lla tb omp s oni Foissner, 1 996
S tich otrich a acu le ata \Wrze§niowski, 1 866

S tich otrich a so cialis Grub er, 187 9

S tr ongy lidium californicum Kah| 1932
S trongy lidium tnu s coruüt Kahl, 1,932

Stylonycbia brfuria (Stokes, 1887) nov. comb.8)
S ty lony cb ia my tilw s (Müller, 17 7 3) Ehr enb erg, 1 83 0

HY

HY 540

HY 72
HY 234
HY 9A

HY 2A

HY 63
HY 1OO

HY 30
HY lOO
HY 70

+

+
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Table2. continued.

Species2) Taxo- Biomass Food5)
nomic of 1oe

grouP3) indiv'
(-g)o)

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

S ty lo ny c h ia p w s t u lat a (Mille4 1. 7 8 6) Ehrenb er g, 1 8 3 5

Stylonychia quadrinucleata Alekperov & Musaev, 1988
Stylonychia stylomwscorum (Foissner, Blatterer, Berger &

Kohmann, 1991) Foissner, Blatterer, Berger & Kohmann,1991
Tachysoma granulifera Berger & Foissner, 1987
Tachy soma b umico la G ell6rr, 1 9 57
Tachysoma bwmicola longisetum Foissner (this paper)
Tachy soma terricola Hemberger, 1 985
Tectohymena terricola Foissner, 1 993
Telostomatella ferroi (Grandori, 1935) Foissner, 1985
Te lotro ch idiwm cy lin d,ric um Foissner, 1 978
Terricirra lbida (Berger 8r Foissner, 1987) Berger &

Foissner, 1989
Terricirra matswsakaiBerger & Foissn er, 1989
Te rr i cirr a o ir i di s (F ois sner, 1 9 82) B er ger & Fois sner, 1 9 8 9

Territricha stramenticold. Berger & Foissner, 1988

Te tr ab y mena e dap h oni F oissner, 1 98 7

Tetrabymena rostratd. (Kahl, 1926) Corliss, 1952
Tbwricola innixa Srokes, 7882
Tburicola kellicottiana (Stokes, 1887) Kahl, 1935

Uroleptus mwsculws (Kahl, 1932) Foissner er aL, 1.99L
Uroleptws notabilis (Foissner, 1982) nov. comb.
Uronema nigricans (Müller, 1786) Florentin, 1901
Urosoma acwminata (Stokes, 1887) Kahl, 1932
Urosoma cienhowshü Kowalewski, 1 882
Urosoma k.arinae Foissner, 1987 nom. corr.
U ro som a ma cro stoma G ell6lt, 1957
Urosoma macrostyla (Vrze6niowski, 1 866) Kahl, 1.932

Urosoma octonucleata Berger & Foissner, 1989
U ro s omoida agilifurmis Foissner, 1 982
U r o s om o i da a gi lis (Engelmann, 1. 8 62) Hemb erger, 1 9 8 5

U ro somoida antarctica Foissner, 1 996
U r o sornoida dor sün cisura Foissner, 1 982
U r o s omoida granulifer a Foissner, 1 996
U r o somoida minima Hemberger, 1 985
Urostyla grandis Ehrenberg, 1830
Urostyla muscorum Kahl, 1932
Urotricha atypica Alekperov, 1993

HY g0 B,C,F,G
HY 35OO C

HY 30 D,RG
HY 26 RG,H,N
HY 9 B,T
HY12B
HY45?
COlOB
CO 11 E,F
PE66B
HY24B

HY 45
HY 33
HY 1OO

HM8
HM 1,2

PE 7A

PE 2AO

GY 39

HY 21,4 B,C,G
HY 32
HM5
HY 73
HY 34

B
B
C,H
B
B,G
B
E

B
C
?

C

+-
++
++
-+
++
+-
++
++

++
++
+-
+-
++
+-
+-

+-
+-

++

+-
++
-+
-+

+-

++
+-

++

-+
-+
++ _)i

Thylahidium macyostomum Alekperov, 1991, synonym with Bryornetopus sphagni
Tbylakidium typicwm Ge116rt, 1955 CO 1.75

TokophryamwscicolaPenard, lgl4 SU 7

Trachelocbaeta gonostomoida Hemberger, 1985 HY 204
Trach e lop h y llum aP icu latkm (Perty, 1 852) Claparöde &

Lachmann,1859
Trachelostyla canadensis Buitkamp & §filbert, 1974, synonym with Gonostomum algicola
Transitella lichenicola Gell6rt, 1950, synonym wirh Balantidioides bhtacuokta
TricoronellapulchraBlatterer & Foissner, 1988 HY 540 C,RH,N,S,T -
Trihymena terricola Foissner, 1988 CO 2 B? +
Trithigmostoma baoariensis (Kahl, 1931) Foissner, 1987 CY 96 B +
Urliella terricola Foissner, 1989 NA 6 B +
Uroleptoides kibniVenze\,1.953 HY 15 ? +
Uroleptoides qingdaoensis Song & \W'ilbert, 1989, synonym with Hemiamphisiella terricola
Uroleptus humicok Gell6rt,1956 HY 37 S +
Uroleptws lepisma ('Wenzel, 1953) nov. comb. HY 1.20 B,C,F,H,N,T +
Uroleptws matthesi\Yenzel, 1953 HY 15 ? +

-+
++
+-

++

+-
++
+-
++
+-
++

++

++
++

+-

+-
+-

+-

++
-+
+-

+-

+-
+-
-+
+-
-+
+-

)l

HY
HY
HY 41,

HY 67
HY 30
HY 30

HY 38
HY 28

HY 5OO

HY 630
PR 44

RH,T
B,F
D,H,G
B,C,RH
B?F
S

B
B
B,C
B,D,N,S,T

HY 25 B,F?N?
B,C,N
B?

HY L2?

60
1.4

+
+
+
+
+
+
+
+
+
+

+

+
+
+

C,G,R,T
C,R
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Table2. continued.

Species2) Taxo- Biomass Foods)
nomic of 10'

$rouP3) indiv.
(-g)o)

Geographic distri-
bution6)

HPANAT

Degree
of auto-
chtho-
nismT)

Urotricha mamilla Lepsi, 1951 PR 2

Urotricba tenicola Alekperov & Musayev, 1988 PR 20
Vaginicola chaperoni (Penard, 1914) Kahl, 1935 PE 30
Vaginicola doliolum (Penard, 1914) Kahl, 1935 PE 9

Vaginicola terricola Greeff, 1888 PE 22
Vaginicolaoirgula (Penard, 1914) Kahl, 1935 PE 8

Vorticelk astylifurmis Foissner, 1981 PE 13

Vorticelk coeniLepsi,l.948 PE 160

VorticelkinfusionumDujardin, 1841 PE 18

Vorticella licbenicola Greeff, 1888 PE 23
Vorticellamicrostoma Ehrenberg, 1830 PE 30
Vorticella mwralisPenard,1.922 PE 63

Vorticella opercwlarifurmls Foissner, 1979 PE 40
Vorticella pileokta Lepsi, 1948 PE 20
Vorticella similis Stokes,1.887 PE 75

'Mallackia bujoreani (Lepsi, 1951) Berger Er Foissner, 1989 HY 15
.Woodrwffia 

australis Foissner, 1993 CO 25

Wo o dr uffia lich e nic o I a Gell6rt, 1 95 5, synonym with P laty op h ry id e s latu s

Woodrwffiarostrata Kahl, 1931 CO 1,26 C
'Woodruffia sinistromembranellata Ge116rr 1955, synonym with Platyophrya spwmacola
Woodruffides metabolicws (fohnson & Larson, 1938) CO 1000 C

Foissner, 1987
.Wo 

o dr wffide s terrico la Foissner, 1 98 7

?

?

B
B
B
B
B,S
?

B
B
B,G
B
B
?

B
B
B?

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

++

++

+-

++

++

-+
++

-+
+-

+-

+-

)l

:}

,l

)l

:l

110CO

+-+-

+++-

+-

1) This list conrains (i) all species originally described from terrestrial habitats (soil, litter, terrestrial mosses etc.) and (ii) species

originally described from freshwater habitats bwlarcr reliably recorded (by silver impregnation) from terrestrial environments.
True Spbagnwzn species and species from ephemeral puddles were excluded, if not later reliably recorded from terrestrial habi-
tats. Colpodids were selected from Foissner's [84] monograph. As far as it concerns my papers, this summary supersedes my
earlier species lists.

2) For liteiature of original species descriptions, recent combinations, important redescriptions, and synonymies (most subjec-
tive), see Table 3.

3)Classification mainly after [34], that of colpodids,after [8a]. CO = colpodid, CY = cyrtophorid, GY = gymnostomatid
(haptorid), HE = heterotrich, HM = hymenostome, HY = hypotrich, NA = nassulid, OL = oligotrich, PE = peritrich, PR =
prostomatid, SU = suctorian.

a) Rough esrimarion obtained by reducing the shape of the cells to simple geometric figures and assuming a specific gravity of 1.
5) Food items were determined mainly by examination of thefoodvacuoles. B = bacteria, C = ciliates, D = diatoms, E = blue green

algae (cyanobacteria), F = colourless flagellates, G = green algae, including autotrophic flagellates, H = hyphae andlor spores of
fungiandyeasts,N=nakedamoebae,R=rotifersand/ornematodes,s=inorganicandorganicsoilparticles("detritus"),T=
testate amoebae.

6) Classification of biogeographic regions, see Fig. 1'. H = Holarctis (North America, Greenland, Eurasia with Iceland, Canary Is-
lands, Korea, Japan, and north Africa), P = Palaeotropis (Africa south of Sahara desert, Madagascar, India), A = Australis (main-
ly Australia), N = Neotropis (Central and South America), Ar = Archinotis (Antarctica and islands in the southern oceans).

Mosr are original records published here for the first time (see text). Note that freshwater andlor marine records are not includ-
ed.

7) x Iow, reliably recorded also from freshwater habitats; 'r't probably strong; includes most of the new species and many moss in-
habitants; 'r')r{- probably found exclusively in true terrestrial habitats (litteq soil, humus under and in moss etc.). Only species
with specific food requirements or very characteristic morphological adaptations have been classified to this level; furthermore,
species belonging to genera known from soil only, were usually also classified to this level.

8) Misidentifiedas Dileptus monilatws Stokes, 1886 by Song [205] according to [98]; misidentified as Stylonycbiaooraxby1245);
misidentified by Song p06) as Frontonia acwminata.

e) Synonymy questionable.
ta) For Tbylakidiwm magnwm Llekperov, 1991, l3), which becomes, after transfer to Bryometopws,asecondary homonym of

B. magnus Foissner, 1980 [61], which is, however, very likely a junior synonym of B. sphagni Penard, 1922184).
11) Note that the genera Dileptws and Euplotes were split in several genera by some authors 198,256).



212 W. Foissner

Table 3. Quality of descriptions (+ poor; ++ incomplete, i.e. either life aspect or infraciliature insufficiently described; +++ ex-
cellent, i.e. original description ar.d/or redescriptions include morphometry and appropriate figures from live and silver pre-
pared specimens) and key literature. Usually, the original reference is provided, except for those species treated in our recent
monographs 184, ll4-117).

Species Species

A cary op hry a collaris +++ [3 8, 68, 748, 1 49, 152, 19 7)
Acineria uncinata +++ U07, 11,7,207,2321
Acineta flaoa +++ ll17)
Auopistbium mutabile +++ [69, 152, 1.81)
Actinobolina uorax ++ 1117, l52l
Alinostoma mwhivacuolatum ++ 14)
Amphibotrella enigmatica + 1132, l33l
Amphisiella binwcleata +++ [1 1, 7 8, 138)
Amp h isie lk magnigranu lo sa + + + 17 8f
Amp h isie lla p o ly cirrata +++ [1 1 ]
Amp h isie lla q wa drinucle ata + + + 17 1.)

Amp h isie lk rap tans ++ [28]
Ampbisiella terricok +++ 169,128f
Amphisiella oitipbik +++ 175,78)
Amphisiellides atypicas ++ [78, 138]
Amp b isie llide s illuo ialis +++ [49]
Apoamphisiella tibanyiensis +++ 197, 131.)

Apobryopbyllum tenicola +++ (this paper)
Apocolpoda africana +++ [84]
Archinasswla mwscicok + 1157)
Arcuo sp ath idiwm atypicwm ++ + 17 8, 2401
Arcuospatbidium cooperi +++ [94]
Arcuospathidium cuhriforme +++ 169,152, 179)
Arcao sp ath idiwm j ap onicwm +++ [78]
Ar c a o sp at b id iw m lio no tif orm e + + + 169, I 52, 17 9)
Arcu ospaLh i diu m mu scor um + + + ll3, 41., 691
Arcwo spatbi dium a erm iforme +++ [69]
Aspidisca cicada +++ l1l4)
Aspidisca lynceus +++ [1 14]
A u stralo cirrws o ctonw cle atus +++ [78]
Awstralocirrws oscitans +++ [20]
Awstralothrix alwinae +++ [20]
Awstralothrix australis +++ [20]
Australothrix simplex ++ 1252)
Awstralotbrix steineri +++ [93]
Apestina acuta ++ 26,841
Aoestina lwdutigi +++ [84]
Bahuella edaphoni +++ p3,212)
Bakwelk pampinaria +++ 123,47)
B alantidioid e s bht acwo lata +++ [1 1 1, 1 19, 727, 155, 230, 240)
Balantidioides corbifera +++ [111, 119]
Balantidioides dragescoi +++ [1 1 1]
Balantidioid.es muscicola + 11.52, 179)
Bardeliella pwlcbra +++ 169,84)
Bicoronella costaricana +++ [93]
Birojimia muscorunt +++ U 1, 65, 155)
B iroj imia terrico la +++ [1 1]
Blepbarisma americanwm +++ 1107 , 139,2261
Blepharisma bi.ancae + [163]
B I ep h arisma b imicr o n u c I e atunn + + + L81, 139, 23 4)
Blepbarisma byalinwm +++ 127,81, 139, 1801

B lep h arisma kteritiwm +++ [8 1, 1 7 5, 124, 1.39, 155, 160)
Blepharisma o'uatum + U39, 755, 179,21.9)
B leph arisma steini +++ 14, 20, 87, 139, 155)
Blepharisma wndwlans +++ [81, 139,755,21.6)
Brach onella cy donia + + 1144, 1 50, 1 55]
Bresslaua insidiatrix +++ [84]

Bresslaua sicaria + 184)
Bresslaua vorax +++ [84, 1 54]
Bresslawides awstralis +++ [20, 84]
Bresslawid.es d.iscoid.eus +++ [84, 154]
B r e s skuid.e s terrico la + + + 17 5, 84)
Bryometopws alekperooi ++ 13)
Bryometopws atypicus +++ [61, 84]
B ry ometop w s b alantidioide s +++ [84]
Bryometopus edaphonus + 128, il,8a1
Bryometopws hautaüensis +++ [89]
Bryometopus psewdocbilodon +++ [84, 155]
Bryometop us sp b agni ++ + 13, 84, 1.55, 179)
Bryometopws triquetrus +++ [84]
Bryophrya bavariensis +++ [84, 154,240]
Bryopbrya rubescens ++ 184,179)
Bry op by llum loxop h y lliforme + + 11 54)
Bry op h y llwm te gwlar um + ++ 169, 1. 5 4)
Bwrsaria truncatella +++ [84]
Cbaena ckoata + 1132)
Chaenea bwmicoh + [130]
Chilodonella aplanata + [154]
Chilodonella pigra + 11.641
C h ilo done lk uncinata + + + 11. 14, 1. 5 4l
C h ilo dontop sis n't u s corum + + + 169, l54f
Chilopbrya terricok +++ [69]
C h lamy donella alp e stris +++ [1 14]
Cinetochilwm margaritacewm +++ [1 16]
Cinetochilum marinum ++ [185]
Circinella arenicok +++ [88]
Circinelk filifurrnis +++ [65, 88]
Circine lla a ettersi +++ [1 1, 88]
Cirrophrya australis ++ [84]
Cirropbrya baptica ++ [84]
Cirropbrya terricok +++ 177, 84)
Cladotricha australis +++ [20]

aspera +++ 14,84,1.48, 1.54)

magna +++ 184,137)
maupasi +++ [84, 154]
minima +++ [84]
orientalis +++ [84]

|a praestans ++ 184, 179)
'a reniformis + [84, 154]

californica + [84,154]
capicok +++ 184,1571
colpidiopsß ++ 14,84, 1.54)
cucullus +++ [4, 84,154)
ecaud.ata +++ [84, 114]
edapboni +++ l84l
elliotti +++ 14,84)
flavicans +++ [84]
bennegwyi +++ [84, 154]
inflata + ++ 14, 84, 1.54, 206)
irregularis ++ [84, 154]
lucida +++ 14,84,1351

simulans + [81, 1541
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Table 3. continued.

Species Species

Colpoda steinü +++ [84, 154]
Colpoda tripartita +++ [20, 84, 754, 230f
Colpoda r.,ariabilis +++ [84]
Colpodidiwm cawdatwm +++ 193,243)
Colpodidiwm oiridis +++ 1147, 170)
Condylostoma terricola +++ [93]
Corallocolpoda grelli +++ 184)
Corallo co lp o da p act fica +++ [84]
Coriplites terricok +++ [78]
C ortico colp o da k ane sh iro ae +++ [86]
Cosmocolpoda nascbbergeri +++ [84, 105]
Cotbwrnia minutissima ++ 11.57 , 1,77 ,2391
Coth urnia richtersi ++ 1157, 177, 179, 239)
C otb wrniop sis o aht ata + + 11. 57, 224, 2391
Cy clidium glau coma. + + + 195, I 1 6, I 54)
Cyclidiwm muscicola +++ 193,1541
Cyclidiwm terricola + [154]
Cyrtobymena awstralis +++ [93]
Cyrtobymena balladynuk ++ [81, 155]
Cyrtohymena candens +++ [65, 81, 155]
Cyrtobymena candens depressa ++ 181,1261
Cyrtobymena citrina +++ l8,8ll
Cyrtohymena gracilis + [81, 155]
Cyrtohymena granwkta + [81, 155]
Cyrto h y mena ma s corutn +++ [1 1, 26, 65, 81, 1.29, 1 55, 25 4)
Cyrto h y mena primicirrata +++ [8, 69]
Cyrtohymena quadrinwcleata +++ [43, 69, 81]
Cyrtobymena tetracirrata +++ [8, 81, 126)
Cyrtolopbosis acuta +++ [84, 148]
Cyrto lop h o sis co lp idiformis +++ [84]
Cyrtolopbosis elongata +++ 127,84, 154,230)
Cyrtolopbosis minor +++ 184)
Cyrtolopbosis mwcicola +++ [84, 154]
Dap edophrya flexilis +++ [84, 93, 179]
Devi.ata bacillifurmis +++ [8, 45, 1,25]
Didinium nasutunT +++ [69, 1 17, 152]
Dileptus alpinus +++ [39, 81, 154,240]
Dileptws americanws ++ 139,154)
Dileptws anguillwla +++ 139, 64, 69, 154)
Dileptus binucleatus ++ 139,1,54)
Dileptus conspicuus +++ [39, 81, 154]
D il ep t w s c o n sP ic u u s t e lo b io ac w o latu s + + 13 9, 7 28)
Dileptws costaricanus +++ [93]
Dileptus edaphoni +++ [205]
Dileptws falciformis ++ 139,154)
Dileptws gracilis ++ + 139, 81., 154)
Dileptws kahli +++ 198,205,214)
Dilep tw s mar garitifer + + + 139, 1 17)
Dileptws mucronatus +++ [39, 69,L79,206)
Dileptws orientalis +++ 121,1,)

Dileptus polyoacuolatus +++ [81]
Dileptas similis +++ l93l
Dileptws tenwis ++ 139,154, 179)
Dileptws terrenus +++ 164,69)
Dileptws visscheri ++ [39]
D imacr o cary on amp b ilep t o i d e s + + + 139, 69, I 4 5, I 5 4, 240)
Drepanomonas dentata ++ [118, 154,179,186)
Drepanomonas exigwa ++ 1154,179)
Dr ep anomonas mws cico la + + + 17 7, 250f
Drep anomonas p auciciliata + + + 17 7l

Dr ep anomonas r ev o lwta + + + 127, 7 7, 729, 7 43, I 5 4, 1 63, 2401
Drepanomonas sphagni +++ 177,154f
Ench e ly diwm piffi rme + + + 169, 102, 1.52, 153)
Encbelydium polynwcleatwm +++ [69, 103]
Enchelyd.iwm terrenunl +++ [69]
Encbelyodon californicus + ll57)
Encbelyodon lagenwk +++ [20, 1.52, 153)
Ench e ly o don longinw cle atws +++ [69]
Enchelyodon nodosus +++ [14]
Enchelyod.on terrenus +++ [69]
Encbelyodon tratzi +++ 174f
Encb e ly omorp b a v ermicw larzi +++ [6, 706, 7 32, 152, I 53, 200)
Encb e lyotrich a binwcleata ++ + l77l
Enchelys mwhimicronwcleata ++ 14]
Enchelys mwbinwcleata +++ ll4,41)
Encbelys terricola +++ l77l
Encbelys tokbwri + [193]
Enchelys oermiformis +++ 177)
Engelmannielk mobilis +++ [51, 65, 246, 247]
Epispathidiwm ampboriforme +++ [69, 128,1.35,152, 179]
Ep ßp ath idiwm ascen d ens + + + 177, 2471
Ep isp ath idium p apilliferum + + + 169, 1 52, 1 53)
Epispathidiwm regiwm +++ [69]
Epßpathidiwm terricola +++ 177)
Epßtylis alpestris +++ 157,591
Erniella filiformis +++ 175)
Escbanewstyla bracbytona +++ 144, 65,2201
Ewplotes corsica +++ 111)
Euplotes finhi +++ 165,257)
Euplotes labiatws +++ [20, 188]
Ewplotes mascicola +++ [40, 65,155,204)
Ewplotes terricola + ll79)
Frontonia depre s sa ++ + 177, 726, 154, 179, 221)
Fr o nto nia p ar am e cüf ormis + Qall
Frontonia solea ++ l77l
Frontonia terricola +++ l77l
Fwrgasonia trich o cy stis +++ [8 1, 1 44, 1 54, 225]
Fuscheria lacusrris +++ [210]
Fuscheria nodosa +++ [68, 107]
Fwscberia terricola +++ [4, 13,104)
Gastronauta derowxi +++ 121,1

Gastronauta membranaceus +++ [4, 21,76,114f
G astro sty la d.orsicirrata +++ [65]
Gastrostylaminima +++ [98, 138]
Gastrostyla muscorunT ++ [155]
Gastrostyla steinü +++ [51, 65, 1,55,194)
Glawcoma gigantea + 11,32,1,331
Gonostomwm affine +++ 126,28, 65, 1.26, 129,130, 1,65, 1,92,

213,275,217,240)
Gonostomum k.wehnehi +++ 177)
Gonostomum srenaa +++ f51, 165,202,21,71
Grandori.a aculeata + 133,84, 132)
Grossglockneria. acuta +++ l84f
Grossglockneria. byalina +++ [84]
Haberia grandinelk +++ [114, 155,227)
Haherioforma caudata + 1143)
Haplocaulws terrenus +++ [63]
Hastatella radia.ns +++ 157, L15, 1571
H au smannie lla dis coide a + + + 169, 84, 129)
Hausmannielk patella +++ [69, 84, 154)
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Table 3. continued.

Species Species

H ausmanniella quinquecirrata + 184, 128)
H emiamp h isie lla granulifera + + + 17 5, 7 8)
H emiamphisiella qwadrinucleata +++ 169, 78)
H emiamp h isie lla te rrico la + + + l2A, 4 4, 49, 69, 7 5, 209)
Hemiamphisiella u;ilberti +++ [65, 78]
Hemisincirra gellerti +++ 165,69)
Hemisincirra gracilb +++ 165,691
H emisincirra h e tero cirrata ++ [1 38]
Hemisincirra inqwieta +++ [8, 11, 138]
Hemisincirra interrupta +++ [65, 69]
Hemisincirra kahli ++ 126,138)
Hemisincirra muelleri +++ 171,)
H emisincirra octonucledta ++ [i 3 8]
H emisincirra polynucleata +++ [69]
Hemisincirra pori ++ 173,244)
H emisincirra q wadrinwcleata ++ 11381
Hemisincirra similis +++ [65, 69]
Hemisincirra vermiculare ++ [138]
Hemisincirra wenzeli +++ [75]
Holophrya bimacronucleata + 1132, 133)
Holosticba adami +++ 165)
Holosticba awstralis +++ [20]
Holosticha bergeri +++ [75]
Holosticha distyla ++ 127)
Holosticha islandica +++ [1 1]
Holosticha longiseta + 1164)
Holosticba manca nl.ononucleata + 123,1,28)
Holosticba mancd. ?lurinucleata ++ 123,128)
H o lo stic b a m onilata + + + 123, 1 02, 1. 1. 4, 1. 5 1., 1. 5 5)
H o lo stic h a m u ltistilata + + + 123, 27, 65, I 1. 4, 1 5 l, 1 5 5, 19 5l
Holosticha mwscicola ++ 123,129)
Holosticha lnuscorum +++ 123,65, 155]
H o lostich a sigmoide a + ++ 123, 65, 691
Holosticha stweberi +++ 174)
Holosticha syloatica +++ [1 1, 23,65,195)
Holosticha tetracirrata +++ [20, 23,28,65)
Holosticbides chardezi +++ 175l
Holosticbides terricola +++ [78]
H o lo sticb ide s ty?icus ++ + 144, 2aB)
H olo stich ide s wilb erti + + + 144, 203)
Homalogastra setosa +++ 127 , 1.12, 1.32, 1.54, 1.851

Idiocolpoda pelobia +++ l85f
I lsiella palustris +++ [84]
Ilsiella venwsta +++ 175,84f
Jaroschia sumptuosa +++ [84]
Kahliella acrobates ++ [33, 140]
Kabliella simplex +++ [8, 33,1.42]
Ka h lile m b u s attenuatu s + + + l1 12, 1. L 6, 73 6, L 5 4)
Kalom e top ia dup licata + + + l8 4, 17 9l
Keronella gracilis +++ 12421
Keronopsis algiz,ora ++ 1126)
Keronopsis dieckmanni +++ (this paper)
Keronopsis hellwo ++ 1155, l79l
Keronopsis tasmaniensis +++ [20]
Keronopsis wetzeli +++ [8, 240]
Keronopsis alpestris + [155]
Kr a s sniggia awxiliaris + + + 17 5, 84)
Kreyellamuscicola + [84, 154]
Kuehneltiella mwscicola +++ f84l
Kwebneltiella terricola +++ [84]

Kuhlikopbrya ougandae +++ 142,84)
Lacrymaria pwlcbra ++ 1240)
Lagynopbrya almdta + 1157)
Lagynophrya geleii +++ 164)
Lagynopbrya tricbocystis +++ [64]
Lamtostyla abdita +++ l97l
Lamtostyla ausrralis +++ [20, 78,183,255)
Lamtostyk edapboni +++ [8, 9, 183]
Lamtostyk granwlifera +++ 197)
Lamtostyla byalina +++ [9, 14]
Lamtostyla islandica +++ [9]
Lamtostyla kirkeniensis +++ [9]
Lamtostyla lamottei ++ 19,27)
Lamtostyla longa ++ [9, 138]
Lamtostyla perisincirra +++ [9, 14, 1.38)
Lamtostyla raptans ++ [97, 138]
Laurentiella strenua +++ [1 1, 38]
Leptopharynx costatus +++ [4, 81., 1.16, 126, 154, 169, 175,240)
Lep top barynx e ury stoma + + + 1154, 17 5)
Linostorna ,t)orticella +++ [1 I 5, 146]
Litonotus crinitws + 11321
Litonotus digitatus + 1132)
Litonotus muscorum +++ l2a, 154)
Maryna acum.indta ++ [84, 128]
Maryna d.ntarctica +++ [84]
Maryna atra +++ l84l
Maryna licbenicola +++ [84]
Marynaminima ++ [84]
Maryna ooata +++ 184)
Maryna pingwls + [38, 84]
M aryna rotanda ++ [38, 84]
Maryna socialis + l8a, ß71
Maryna umbrellata ++ [84]
Metacineta micraster ++ 17,166, 178)
M e tacin eta my stacina + + + l1 1,7, 1 66)
Metopus contractus + 11,55,1,79)
Metopus er +++ [1 15, 144, 155)
M etopws h asei +++ 163, 155, 201)
Metopus oz;alis +++ U 50, 155, this paper]
M e top ws p alaeformis ++ Ll 44, 150, l55l
Metopus rectus ++ [61, 155]
M etopws setosus ++ U 44, I 50, 1 55]
Metopws setosws minor ++ [61, 150, 155]
Microdiaphanosoma arcuatilm +++ 163, 84, 132, 240)
M icro diap h ano s oma t errico la +++ [84]
Microthorax simwlans +++ l7A, M8,1.54)
Monodinium balbiani +++ 111,7)
Mycterothrix tuamotuensis ++ [84, 154]
Mykopbagophrys terricola +++ [84, 93]
Nasswla citrea +++ [50, 154]
N as sula picta +++ [8 1, 1. 1. 6, 1.79, 230)
Nassula protectissima + 1154,1791
Nasswla terricola +++ [81]
Nassula twmida obscwra + 11.64)
Neogeneia bortualis +++ [45]
Nioaliella plana +++ 184)
Notobymena dntarctica +++ [95]
Notohymena awstralis +++ l2A, ß7)
Notobymena rwbescens +++ 120,2531
Notohymena sekLatica ++ [20, 138]
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Table 3. continued.

Species Species

N otoxoma p arabry op hryid,es +++ [84]
Notoxoma sigmoides +++ [84]
Obertrwmia kahli +++ l9ll
O dontoch lamy s alp e stris ++ + 12L, 64, 1,84)
O donto cb lam! s conL) exa ++ + 121, 154, TA)
O dont o c h lamy s go wrau d,i + + + 127, 29, 80, 1, 5 4, 17 9, 240)
Odontochlamys wisconsinensls +++ [154, 184]
O ny ch o dr o mop sis fle xilß + + + 11. 83, 222f
Opercwlaria arenicola + [134]
Opcrcularia asymmetrica ++- [l. IB.l

C)pcrcularia curuicaulc +++ ll9, 63, 157,179)
Ophryoglena marginata + [135]
Opisthonecta minima +++ [56]
Opßtbotricha elongata + 1132)
Opßth otrich a pro cera + [1 55]
Opisthotricha terricola + [130]
Orthoamphisiella franzi +++ [10, 45, 65]
Orthoamphisiella grelli +++ [48]
O rrh o amp h isie lla str am e ntic o la + + + 14 6, 48)
Ortholereyella schiffmanni +++ [69, 84]
Oxytricha auripunctata +++ [20]
Oxytricha bimembranata + 1192)
Oxytricha gigantea +++ [8, 10, 141]
Oxytricba granulifera +++ [101]
Oxytrich a granulifera qwad.ricirrata +++ [20]
Oxytricba hengshanensis ++ 1252)
Oxytricha histrioid.es + [130]
Oxytricha islanclica +++ [1 1]

Oxytricha lanceolata +++ [8, 1,1,,95,1931
Oxytricha longigranulosa +++ 111)
Oxytricha nauplia +++ [8]
Oxytricha opisthomuscorum +++ [1 14, 155, 184]
Oxytricha ottowi +++ l94l
Oxytricha proximata + [193]
O xy trich a p se wdo similis ++ [1 38]
Oxytricha qwercineti + [163]
Oxytricba rubripuncta +++ [B]
Oxytricba setigera +++ 127 , 42, 65, 114,21.01

Oxytricha siseris +++ 165,237)
Oxytricba tricirrata ++ l27l
Papillorh ab dos muhinucleatus +++ 169)
P arabry op hry a p enardi +++ [84, 1 54]
Paracineta lautcrborni r++ Lq3,201 I

Paraenchelys terricola +++ [69]
Paraenchelys zaenzeli +++ [69]
Parafwrgasonia sorex +++ 142,99, 179)
P aragastrosty la lance o lata ++ [1 3 B]

P arah olo stich a licb enicola ++ [1 28]
P arah o lo s tich a mu s cico la +++ [3 6, 37, 7 5, 1, 55)
Paraholosticha nana + 11.28)
Parakahliella haideri +++ [12]
Parakabliella macrostoma +++ [15, 65]
P ar ak ah lie lla terrico la + + 1L 5, 26)
Paramphisiella dcuta +++ 165,781
Parampbisiella caudata +++ [49,78, 138]
Parawrostyla granulifera +++ [11]
Paraurostyla polynucleata ++ l4f
Paraurostyla pulchra ++ 126)
Pattersoniella aitiphila +++ 175l
Pedohymena australiense +++ [93]

P e lagotrich idiwm tisiae ++ + 142, 11 4, 1, 46)
Pentahymena corticicola +++ [90]
Periholosticba acuminata ++ [138]
P erih o lo stich a lance olata ++ [1 3 8]
P b ac o dinium m e t c h nic offi + + + 129, 4A, 42, 5 4, 1 55, 19 6l
Phialina binucleata +++ [14]
Phialina flagellifera + l13A)
Phialina terricola +++ [28, 69]
Phialinides awstralis +++ [78]
Plagiocampa atra + 1132, 133)
Plagiocampa caudata + l4l
Plagiocampa difficilis +++ [64]
Plagiocampa rouxi +++ 158, 1,48,1.521
Platycola longicollis ++ 11,57 , 1 5 B, 23 Bl

Platycola sreineri ++ 11,57 , 177 ,238)
Platyophrya binucleata +++ [75, 84]
Platyophrya rnacrostoma +++ [84]
Platyophrya paoletti +++ l97f
Platyophrya similis +++ 184)
P laty op h ry a sp umaco la + + + 127, 8 4, 1. 43, 1 49, 1 52, 1 631

P laty op bry a rr orax ++ + 184, 1 48, 1, 52)
Platyophryides dragescoi +++ [75, 84]
P laty op hryide s latw s + + + 141, 84, 128, 152)
Platyophryides magnus +++ [84]
Pleuroplites australis +++ [78]
Pleuroplitoides smithi +++ [95]
Podophrya balophila +++ [20, 156]
Protocyclirlium terrenum ++ 14)
Proto sp athidium b onne tti + ++ 127, 42, 64)
Protospathidium muscicola +++ [14, 41,,1,84)
P r o to sp ath idium s erp en s +++ [64, 9 5, 1, 52, 1,84]
Protospathidium terricola +++ (this paper and [184])
P s e udo car ch e sium claw dicans ++ + 181, 17 9)

Psewrlochilodonopsis mutabilis +++ 164,79, 1.26, 1841
P s e u do c h ilo donop sis p o ly"t a cu o lat a + + + [98, 1 02]
Pseudocohnilembus marinus +++ [1 10, 228]
Pseudocohnilembus pusillus +++ [5, 53, 1 10, 116, 185, 187)
Psewd.ocohnilembus putrinus +++ [1 10, 151, 154)
P s e u do cyrto lop h o sis alp e stris +++ [84]
P s e u do cyrto lop b o sis terricola +++ [84]
Pseudoglaucoma rnuscorum + lB4, 1,54,24a)
P se udoh olop hry a terricola +++ [1 4]
Pseudokreyella terricola +++ l84l
Psewdokreyella australis +++ [84]
Psewdomicrothorax agilis +++ 132, L1.6, 169, 1,76,21,3,240)
P s e u domicr o th orax du b iu s + + + 132, 1. 1. 6, 1 67, 17 6, 17 9)
P se wdop laty op bry a nana +++ [84, 1 48]
Psewcloplatyophrya saltans +++ [78, 84]
P s e udoth wrico la diony sü ++ 11. 57, 179, 2311
Pseudouroleptus buitleampi +++ [8, 65]
P s eudourolep tus pro cerus +++ [B]
P s eudourolep tus terre stris ++ [1 3 8]
Pseudourostyla franzi +++ 175)
Pseudooorticella rnutans +++ 160, 1,791

Pseudottorticella spbagni +++ [60, 93,109)
Psilotricha swccisa +++ 167,1,73)
Pyxid.ium longicollum + 11.9f
Pyxidiwm tardigrad,um ++ 12331
Reticulo,.p oo rlruffia terricola +++ [84]
Rbabdostyla arborea + [135]
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Table 3. continued.

Species Species

Rbabdostyla muscoram + 11571
Rbabdotricha terricola + [135]
Rhopalophrya elegans + 1143)
Rhopalophrya pentacerca + 1132)
Rostropbrya camerounensis +++ 142, 84,98)
Rostrophrya terricola +++ [84]
Ro strop hry ide s afric ana + + + 17 5, 84)
Rostrophryides australis +++ [20, 84]
Sagittaria australis +++ [84, 185]
Sagittaria byalina +++ [84]
Sagitaria po ligonalis + 184, 132, 133)
S atbrop b ilu s mu scorum + + + 127, 33, 1 12, I I 6, 1 5 4)
Sathropbilus simonis + 133,163)
S emip laty op hry a foissneri +++ 184, 244f
Solenopbrya flaoescens ++ 11.66, 1.78)
Solenophrya massula ++ 1166, 1781
Solenophrya sacculws ++ 1166,1781
Sorogena stoianovitcbae +++ [84]
Spatbidium alpinum ++ 1129)
Spatbidium anguilla +++ [6, 69, 185, 235]
Spathidium bavariense ++ 1152, 153,230,240)
Spatbidiwm claoifurme +++ 177,152, l53l
Spathidium falciforme + 1152, 1791
Spathidium furcatum + [193]
Spatbidiwm geobium + j6a)
Spatbidiwm holsatiae ++ 1152,1531
Sp ath idium lagyniforme + ++ 169, 1.52)
Spathidium longicawdatum +++ 126, 28, 641
Sp ath i dium rnw hin u cle atwrn + 1128)
Sp ath idium m u scico la + + 14, 1 4, 27, 7 52, 1 53, 185, 2A6)
Spathidiwm procerum +++ 14,69,152, l53l
Spathidium rusticanum ++ [64]
Spathidium scalpriforme ++ 1152, 153)
Spathidium seppelti +++ [184]
Spathidium spathula +++ [69, 126,152, 171,172,240)
Spathidium spathuloides + [12S]
Spetazoon awstraliense +++ [87]
Spbaeropbrya parva + 1135,166)
Sp h aerop h ry a terrico la + + 17 1, 1 66f
Spirofilopsis tubicola + 138,137)
Stammeridiwm hahli +++ 170,2401
Steinia platystoma ++ 127, 1l4l
Sterhiella cavicola +++ [8, 27 , 774, 157)
Sterkiella histriomwscorum +++ 16, 75, 65, 1.14, 1.43, 155, 184]
Sterkiella similis f. tricirrata ++ l27l
Sterkiella thompsoni +++ [95]
Stichotricba aculeata +++ [61, 114,248]
Stichotricha socialis ++ 11371
S tron gy lidium californic um + [1 5 5]
Strongylidium muscorurt + [155]
Stylonychia bifaria +++ 1222,2451
Stylonycbia mytilus +++ [65, 114,172]
S ty lonych ia p ustulata + ++ 11 14, 173)
Stylonychia qwadrinucleata ++ 15)
Stylonychia stylomwscorum ++ [114, 155]
Tachysoma granwlifera +++ [8]
Tachysoma bumicola +++ [69, 130]
Tacbysoma hwmicola longisetwm +++ (this paper)
Tachysoma terricola ++ [138]
Tectohymena terricola +++ [84]

Telostomatelk ferroi + [84, 1 33]
Telotrochid.ium cylindricum +++ [14, 59]
Terricirra lfuida +++ 19,111
Terricirra matsusahai +++ [1 1]
Terricirra viridis +++ 111,65)
Territricba stramenticola +++ [9]
Tetrabymena edaphoni +++ 177)
Te trab y me na ro strata +++ [4, 3 1., 7 7, 1.3 0, 1 48, 15 4)
Thuricok innixa ++ 1757 , 777 ,21.8,223, 231,239)
Tburicola bellicottiana ++ U 15, 157,223,231.)
Thylakid.iam typicwrn + [84, 128]
Tobopbrya mwscicola ++ 1166, 178)
Trach elochaeta gonostornoida ++ [138]
Trach e lop h y lb,m ap iculaturu +++ [68, 69, 1 17, 18 1, 206]
Tricoronella pulchra +++ [20]
Tribymena terricola +++ [78, 841

Trit h igm o s t o m a b av ar i e n s is + + + 17 3, 7 6, 7 9, 1. 5 4, 23 0)
Urliella terricola +++ [81]
Uroleptoides kihni + 122,240)
Uroleptws hwmicola ++ ll29)
Uroleptws lepisma +++ 111,240)
Uroleptus rnattbesi + 1240f
Uroleptus musculus +++ [69, 1.L4, 155)
Uroleptws notabilis +++ [8, 20,65,95]
Uronema nigricans +++ [4, 116, 1,7 3]
Urosoma a.cnrninata +++ [65, 155,222)
Urosoma cienkowskü +++ [65, 69,1.55,1.59)
Urosoma karini +++ 174l
Urosoma macrostoma ++ [130]
Urosoma macrostyla +++ [65, 66, 1.55,248,249]
Urosorna octonwcleata +++ [1 l]
Urosomoida agilifurmis +++ [65, 100, 120]
Urosomoida agilis +++ 125, 51, 65, 1 381

Urosomoida antarctica +++ [95]
Urosomoida d.orsüncisura +++ [65]
Urosomoida granwlifera +++ [95]
Urosomoida minima ++ [138]
Urostyla grandis +++ 11,1,4,21.31
Urostyla muscorutn ++ [155]
Urotricha atypica ++ l4l
Urotricba mamilla + 1164)
Urotricha terricola ++ 15)
Vaginicola cbaperoni ++ 11.57, 177, 179,2391
Vaginicola doliolwm ++ 1157 , 177 , 179, 239)
Vaginicola terricola ++ [135, 177, 179]
Vaginicola oirgwla ++ 1757 , 777 , 779, 239)
Vorticella astyliformis +++ [63, 1 1 5]
Vorticella coeni + 11.63)
Vorticella infusionwrn +++ [1 15]
Vortice lla lich enico h + + 113 5, 17 9)
Vorticellamicrostoma +++ [1 15]
Vorticella muralis ++ ll79l
Vortice lla op erculariforrnis +++ [60]
Vorticella pileolata + 1163)
Vorticella similis +++ [63, 115]
Wallackia bujoreani +++ [11, 164]
Woodruffia australis +++ [84]
\Yo o dr wffia ro strata + + + 17 5, 84, 1 5 4l
\Yoo druffid.e s metab olicus +++ [84]tiloodrffides terricola +++ 175,84)
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Table 4. Statistics and ecological characteristics of the soil ciliate community (extracted from Tables 2 and 3).

Characteristics According to Tables 2, 3

number of
species

According to Tables 2, 3
plus 500 undescribed speciesl)

number of
species

%/o

Total number of species described

Valid species

Synonyms

Excellently described species

Sufficiently described species

Poorly described species

Colpodids

Cyrtophorids

Gymnostomatids

Heterotrichs

Hymenostomes

Hypotrichs
Nassulids

Oligotrichs
Peritrichs

Prostomatids

Suctorians

Small species (biomass <100mg/106cells)

Large species (biomass >40Omg/106 cells)

Mean Biomass of 106 specimens

Omnivores2)

Mainly bacteriovorous

Mainly predaceous

Mainly (filamentous) cyanobacteria

Mainly mycophagous

Aerobics

Anaerobics

Occurring only in terrestrial habitats (:r::'':r')

Probably occurring only in terrestrial habitats ("")
Occurring in soil and freshwater ('r)

Recorded from 1 geographical region only

Recorded from 2 geographical regions only

Recorded from 3 geographical regions only

Recorded from 4 geographical regions

Recorded from all (5) geographical regions

Species recorded from Holarctis

Species recorded from Palaeotropis

Species recorded from Australis

Species recorded from Neotropis
Species recorded from Archinotis

643

594

49

409

107

78

r29

l4
105

24

23

214

26

1

35

10

1,2

416

48

241

103

196

172

18

8

582

10

133

310

151

265

95

64

103

67

483

290

2sl
259
101

100.0

92.4

7.6

68.9

17.9

13.2

21.8

2.2

17.8

4.1

4.0

36.0

4.4

0.1

5.9

1.7

2.0

70.9

82

20.2

38.5

34.1

3.6

1,.6

98.3

1..7

22.5

52.2

25.3

44.5

16.0

10.8

17.4

11.3

81.2

49.0

42.4

43.9
t7.t

1.492

none

146

1,6

289

35

35

429

50

3

40

22

26

100.0

not determined

not determined

not determined

13.4

1.5

26.5

3.2

3.2

39.2

4.6

U.J

3.7

2.0

2.4
I

not determined

not determined

not determined

not determined

not determined

not determined

not determined

not determined

98.4

1.6

36.4

47.6

16.0

not determined

not determined

not determined

not determined

not determined

not determined

not determined

not determined

not determined
not determined

1A74

18

397

51,9

174

1) I have not yet described these species,
slides. Many belong to new genera or
Feeding on > than three items.

which I found in about
to genera as yet known

1000 soil samples worldwide, but fully studied in live and silver
from soil only.
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the reliable biogeographic information is still much too
incomplete and most of the rare species possibly have
not yet been discovered due to methodological prob-
lems [96]. In spite of this, the present data set is proba-
bly the most complete and reliable available, not only
for soil ciliates but also for ciliates in general. Thus,
some preliminary conclusions should be possible.

Only about 3a'Ä of the soil ciliate species have been
found in more than three out of five biogeographical re-
gions, and 44%"have been recorded from one region only
(Tab. a). These figures suggest a high degree of en-
demism. However, they are very likely strongly biased
due to the very limited data available. To mention only
two examples: Vhen Trihymena tericola was discovered
in African soils in 1988, I supposed that it could be en-
demic because of the unique organisation of its oral appa-
ratus. Later it was found in many soils world-wide [16,
84; Tab. 2], indicating that we previously overlooked or
misidentified this minute creature. Likewise, the bipolar
biogeography of the genus Colpoda, suggested by Smith

U971, did not withstand a more detailed analysis and was
caused by methodological shortcomings [95].

Thus, it is probably more accurate to select the data
very rigorously, that is to look at conspicuous species
("flagships" with large size or other very distinct char-
acters) which are easily recognised and identified. Such
species are, for example, Apobryopbyllwm terricola,
Australothrix spp., Bresslauides awstralis, Cosmocolpo-
da nascb b er geri, Ernie lla filiformis, J aro scb ia s ulnp t u-
osa, Keronopsis tasmaniensis, Krassniggia auxiliaris,
Periholosticba spp. and Tricoronella pulchra, which
have so far been found only in the Palaeotropis andlor
Australis, whereas, e.g., Ampbisiella qwadrinucleata,
Bresslauides discoidews, Cbilophrya terricola, Hemi-
amphisiella qwadrinucleata, Kalometopia duplicata,
Keronopsis wetzeli, Ortboampbisiella franzi and Wal-
lackia bwjoreanihave been found only in the Holarctic.
These data, especially the limited distribution of the
two most conspicuous species, viz. Krassniggia awxil-
iaris and Bresslawides discoideus, both belonging to the
order Colpodida, suggest that at least some species have
a limited Gondwanan or Laurasian distribution. How-
ever) even this example is not entirely convincing be-
cause both species are very rare and the limited distri-
bution could thus be caused by undersampling.

Description of new and insufficiently
known species

Protospatbidium terricola nov. spec. (Figs. 2-13,
Tab.5)

Diagnosis: Size in vivo about 90x25 pm. Elongate
saccular with anterior portion usually slightly narrowed

and curved. Macronucleus elongate reniform (3.5:1). Ex-
trusomes rod-shaped, about 5 pm long. On average 21.

somaric kineties with 40 basal bodies each, 3 of them an-
teriorly differentiated to distinct brush on dorsal side.

Type location: Grassland soil from Mt. Kenya near
the lodge "The Ark", Mount Kenya National Park,
Kenya, equatorial Africa (about 37'E, 0'N).

Etymology: terricola because living in soil.
Description: Size in vivo 70-100x20-30 pm. Elon-

gate saccular, usually looking like a swimming sausage,

anterior portion frequently slightly curved, middle and
posterior portion more or less distinctly inflated, de-
pending on nutritional state (Figs. 2, 5). Unflattened,
except for slightly compressed anterior third. Macro-
nucleus in mid-body, elongate reniform, rarely slender-
ly eilipsoidal, contains many tiny nucleoli. Micro-
nucleus globular, attached to macronucleus, but not in
fixed position. Contractile vacuole in posterior end.
Extrusomes mainly in oral bulge, rod-shaped, about
5 pm long (Fig. 3). Cortex flexible, contains about four
rows of minute, colourless granules between each two
kineties (Fig. 6). Cytoplasm usually packed with fat
globules 0.5-3 pm across. Swims moderately fast by
rotation about longitudinal body axis.

Cilia 10-12 pm long, rather unevenly spaced. Somat-
ic kineties evenly spaced, extend meridionally, anterior
ends conspicuously curved and composed of 3-6 dis-
tinct dikinetids associated with long, fine nematodes-
mata. Dorsal brush of usual structure, i.e. composed of
narrowly spaced dikinetids having short, slightly inflat-
ed cilia; at anterior end of each brush kinety 2-6 mono-
kinetids (Figs. 7-11).

Oral bulge conspicuous, although indistinctly set off
from neck, because rather high and refractile due to the
extrusomes contained. Bulge centre depressed funnel-
like. Circumoral kinety discontinuous because anterior
dikinetidal fragments adhering to their respective so-
matic kineties separated by small gaps (Figs. 2,7,9-11,).

Generic classification and comparison with related
species: Protospatbidiwm terricola has the typical gener-
ic character of Protospathidium l4l), viz. a discontinu-
ous circumoral kinety composed of small dikinetidal
fragments. These fragments adhere to the anterior end
of the somatic kineties and are separated from each

other by a narrow gap (Figs. 9-11), unlike in Spathi-
diwm (Figs. 12,13) and Arcwospatbidium [69], where the
fragments are fused to a single, continuous row [69].

Protospatbidium terricola is a difficult species be-
cause it has few distinct characters and is thus, in life,
easily confused with several congeners and with
Spatbidiwm claoiforrne, which have a similar size, shape
and macronucleus; in fact, it was only a fortunate
chance that I did not confuse it with S. claviforme dur-
ing the routine inspection of the sample, i.e. recognised
the discontinuous circumoral kinety! Spathidium claoi-
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Figs.2-13. Protospatbidiunxterricola(2,3,5-11),Spathidiwmoermicwlws(4,from[148]),andS.claoiforme(1.2,,13_,froml77))
from life (2-6) and after protargol impregnation (7-13).2. Right lateral view of typical specimen packed with fat globules.
3. Exrrusome (5 pm) at hi[h magnific altor,. 4. Spathidium r.termicwlws,length 40-50 pm. 5. Saccular shape variant of P terricola.
6. Surface view showing cortical granules. 7, 8, 12. Infraciliature of right (7,1.2) and left (8) side o{ P. terricola (7, S) and S. clatti-

forme (12).9. Oral kinetofragments at high magnification. The fragments do not form a continuous circumoral kinety, as they-'do 
in S. ckviforme (13). 10, 11. Infraciliature of anterior ventral and dorsal side. 13. Infraciliature of anterior ventral side of

S. ckoifurme, where the oral kinetofragments form a continuous circumoral kinety. B = dorsal brush, CF = (circum)oral
kinetofiagments, CK = circumoral kinety, FG = fat globules, MI = micronucleus, N = nematodesmata, OB = oral bulge. Scale

bar division 10 pm.
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Table 5. Morphometric data from ProtoEathidium terricola (upper line) and Apobryopbyllum terricola (lower line).

Characterl) MaxMinSEi

Body, length

Body, maximum width

Oral bulge, length

Macronuclear figure, length

Macronucleus, width

Macronuclei, number

Micronucleus, largest diameter

Micronuclei, number

Somatic kineties, number in mid-body

Basal bodies in right lateral kinety, number

Dorsal brush rows, number

Circumoral kinety to end of brush row 1,

distance
Circumoral kinety to end of brush row 2,

distance
Circumoral kinety to end of brush row 3,

distance
Circumoral kinety to end of brush row 4,

distance

80.7
1,54.0

22.5
21.2
14.3

28.1
60.4
7.6
3.9
1.0
1.0
3.5
2.3
1.0
8.8

21.3
16.0
42.2
63.3

3.0
4.2

1 5.0
1,9.1,

1 8.0
3s.8
10.8
44.3

39.8

82.4
155.0
22.4
2A.s
1 5.0

26.5
61.0

8.0
4.0
1.0
1.0
3.5
2.1,

1.0
8.0

2L.0
16.0
39.5
65.0

J.U
4.0

15.0
20.0
18.0
35.0
10.0
40.0

39.0

0.0
2.8
1,.6

2.3
7.3

0.0

2.6
1.9
2.1.

5.0
1.7
5.6

5.9

0.0
1..2

0.5
4.7
2.3

0.0

0.9
0.6
4.7
1.6
0.6
1.8

1..9

0.0
31 .5

7.7
14.1
17.3

0.0

1,7.4

10.1
11.5
L3.9
1.5.9

1,4.4

1 4.8

65.0
125.A

16.0
16.0
12.4

22.4
40.0

6.0
2.0
1.0
1.0
3.0
2.0
1.0
6.0

19.0
13.0
35.0
55.0

3.0
4.0

11.0
15.0
1s.0
30.0

8.0
35.0

35.0

93.0
190.0
28.0
35.0
17.0

35.0
80.0

9.0
b.u
1.0
1.0
4.0
3.0
1.0

13.0
25.4
19.0
55.0
70.0

3.0
5.0

18.0
22.4
21.4

,48.0
14.0
55.0

55.0

10
10
10
10
10

10
10
10
10
10

10

10
10
10

5

10

10

10

3

10
10

9

10
9

10

9

10

10

9.6 3.0 11.9
22.1 7.4 14.3

3 .6 1 .1 16.1
5.9 1.9 28.0
1.7 0.6 L1.6

4.2 1.3 15.0
12.8 4.0 21.1
0.8 0.3 11.1
1.2 0.4 30.7
0.0 0.0 0.0
0.0 0.0 0.0

') Data based on protargol-impregnated and mounted specimens from field. Measurements in pm. Abbreviations: CV = coeffi-
cient of variation in oÄ,M = median, Max = maximum, Min = minimum, n = number of individuals investigated, SD = stan-
dard deviation, SE = standard deviation of mean, x= arithmetic mean.

forme has fewer ciliary rows than P. terricola (10-13 vs.
19-25) and is a "true" Spathidiwm because the anterior
kinetofragments are fused to a continuous circumoral
kinety (Figs. 12, 13177)). This was confirmed by a rein-
vestigation of the neotype slides.

As concerns the congeners, P. serpens has fewer cil-
iary rows (ll-13 vs. 19-25) and its macronucleus is
longer and usually distinctly coiled andlor nodulated
164,95, 184). Protospathidium muscicold. [41] has many
small macronuclear nodules and only 10-12 ciliary
rows.

Protospathidium terricola also resembl es Spathidiwm
'uernTiculws [148] which, however, is smaller (a0-60 pm)
and has a more cylindroid shape and only about 10 so-
matic kineties (Fig. 4 1148, 152,251)).

Apob ry opbyllwm nov. gen.

Diagnosis: Spathidiidae with oral bulge extending to
and around posterior end of organism. Dorsal brush on

anterior left side of cell, left brush kineties regular and
dikinetidal, right brush kineties fragmented and very
likely monokinetidal.

Type speciest Apobryopbyllwm terricola nov. spec.
Etymology: Composite of apo (derived), bryon

(moss), andpbyllon (leaf). Neuter gender.
Comparison with related genera: Gymnostome cil-

iates have a fascinating variety of brush structures,
often separating species at genus level which otherwise
look very much alike 169). Apobryophyllwm certainly
has a new type of brush, and is closely related to
Bryophyllwm, as indicated by the typical oral bulge and
lateral flattening. Bryopbyllwrn tegwlarwm has, Iike
Spathidiwm spp., three brush kineties of usual structure
[69]. However, the Bryopbyllum species described by
Gelei [123] have, like Apobryophyllwm, a more compli-
cated, bipartited brush composed of many short
kineties near the organism's anterior end and three to
five long rows in mid-body. LJnfortunately, the details
provided by Gelei 11231 are insufficient to decide
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whether his species have fragmented brush rows like
Apobryopbyllwm.

The monokinetidal (?) fragments in the brush of
Apobryopbyllum are reminiscent of those found in
Paraencbelys which, however, has a very small, apical
oral opening and lacks dikinetidal brush rows [69].

Ap o b ry op b y ll wm has, unlike all B ry op b y ll wzzz sp ecies
known, a slightly bipartite oral bulge and circumoral
kinety, composed of a slightly concave and relatively
short, cuneate, densely ciliated anterior part and a long,
straight, loosely ciliated posterior portion. The anterior
part is highly reminiscent of the oral bulge of Arcw-
ospathidiwm, indicating that Apobryophyllum, Bryo-
phyllwm and Arcwospatbidiwm might have a common
ancestor.

Ap o b ry op by llum t erri cola nov. spec. (F igs. 1 4-24,
Tab. s)

Diagnosis: Size in vivo about 1,60x25 pm. Slenderly
knife-shaped to spatulate. Macronucleus filiform and
tortuous. Extrusomes rod-shaped, about 5 pm long,
form peripheral fringe. 15 somatic kineties on average,
4 of them differentiated to distinct brush on anterior
left side.

Type location: Soil from Shetani volcano area, Tsavo
National Park, Kenya, equatorial Africa (about 38' E,
2'55',N).

Etymology: terricola because living in soil.
Description: Size in vivo 130-200x20-55 pm, length:

width ratio 5:1. to 9:1, usually near 7:'1... Slenderly spatu-
late to knife-shaped, i.e. anterior ventral third rather
distinctly curved and gradually narrowing to form
bluntly pointed dorsal anterior end; blade leaf-like flat-
tened and sometimes slightly broadened, handle evenly
rounded posteriorly and flattened up to 2:1 (Figs.
14-1,6). Macronucleus in middle body portion, filiform
and tortuous, with many small nucleoli. Micronuclei
globular, near or attached to macronucleus. Contractile
vacuole in posterior end, about 6 excretory pores on
right posterior surface of cell (Fig. 20). Extrusomes
rod-shaped, slighdy curved, about 5 pm long, more
narrowly spaced in anterior third than posteriorly, at-
tached to oral bulge in two indistinct rovvs and to dor-
sal side, forming conspicuous peripheral fringe (Figs.
14-1,8). Cortex flexible, fragile, contains about five
rows of colourless granules between each two ciliary
rows (Fig. 24). Cytoplasm usually packed with colour-
less fat globules 2-6 pm across and many scattered ex-
trusomes very similar to those found in oral bulge.
Glides slowly on slide surface and soil particles.

Cilia rather loosely spaced, arranged in meridional
rows distinctly separate from circumoral kinety. Dorsal
brush at anterior end of first four kineties of left side,
about as long as blade of knife; rows L and 2 composed

of many short, rather irregular fragments having about
4 pm long, distinctly inflated cilia; rows 3 and 4 regular-
ly dikinetidal with anterior cilium slightly inflated and
longer (3 p-) than posterior (2 pm); row 4 has a

monokinetidal tail with short bristles extending to level
ofposterior end ofrow 3 (Figs. 2l-23).

Oral bulge very inconspicuous, hardly distinct from
body proper and thus almost invisible in live speci-
mens, extends from anterior dorsal end to posterior
dorsal end, bordered by dikinetidal circumoral kinety
associated with very fine nematodesmata; circumoral
dikinetids on right side very likely ciliated and orientat-
ed transversely to longitudinal axis of cell, those on left
side, having very likely only the posterior basal body
ciliated, longitudinally to slightly obliquely arranged
(Figs. 14, 19-22).

Comparison with related species: No species has

been found in the literature which might be identical
with ,4. terricola. It is easily distinguished from the
Bryopbyllwm species known by its very slender shape
and inconspicuous oral bulge. However, live specimens
of A. terricola are easrly confused with large Arcwo-
spathidiwm species, especially A. lionotifurme, which
has a very similar size, shape and nuclear apparatus

[69]. The best in vivo character for separating these
species is the arrangement of the extrusornes, which are

restricted to the oral bulge in Arcwospatbidiwm, and
distributed in a peripheral girdle in A. terricola. Some
Prorodon and Cranotheridiwm species, especially P. ar-
matides [98], also look very much alike A. terricola.
However, all Prorodon and Cranotheridiwm species
known live in freshwater.

Metop us ov alis Kahl, 1927 (Figs. 25-30)

Redescription: Like Kahl [150, 155], I found only
few specimens. Thus, the morphometric analysis is
rather incomplete and summarised here: length
1,02-1,45 pm (x= 123.8, SD = 16.9, n = 6), postoral width
42-57 pm (x= 47.6, SD = 6.0, n = 5), distance anterior
end to macronucleus 2445 pm (x = 33.3, SD = 8.2,

n = 6), distance anterior end to proximal end of adoral
zone 53-80 pm (x= 64.2,5D = 1.0.2, n = 6), length of
macronucleus 20-34 pm (i - 25.7, SD = 5.6, n = 6),
width of macronucleus 13-22 pm (i= 16.0, SD = 3.1, n

= 6), largest diameter of micronucleus 3*5 pm (x = 4.0,
SD = 0.6, n = 6), number of perizonal kineties 5 (n = 5),
number of somatic kineties in postoral body portion
23-29 (x= 25.8, SD = 2.5, n = 4), number of adoral
membranelles 46-55 (x = 50.6, SD = 3.8, n = 4).

Size in vivo about 120-1,70x50-60 pm. Cells reddish
at low (< X100) magnification, as also mentioned by
Kahl [150], possibly due to minute cytoplasmic gran-
ules and food vacuole contents. Preoral dome conspic-
uous, occupies about 1,/3 of body length, projects
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sharply above ventral side and left margin when cell is
viewed ventrally. Postoral portion elongate to slightly
saccular, broadly rounded and slightly flattened poste-
riorly, wrinkled by longitudinal folds after release of
contractile vacuole content (Figs. 25, 27). Macro-
nucleus slightly ellipsoidal, usually close underneath
preoral dome, contains many small nucleoli. Micronu-
cleus globular, in small indentation of macronucleus
(Figs. 26, 27). Contractile vacuole in posterior end.
Cortex flexible, contains loosely arranged, pale disks
about 1.5 pm across, possibly mitochondria and/or fat
globules, and some 0.5 pm sized granules (extrusomes
?), which do not stain with methyl green-pyronin.
Cytoplasm distinctly vacuolated, possibly due to the
saline environment, contains large food vacuoles v/ith
bacterial residues; no anterior granule accumulation,
but cytoplasmic vacuoles often contain some granular
material. Moves slowly by rotation about longitudinal
body axis.

Somatic infraciliature composed of dikinetids
throughout, anterior cilium lacking in many postoral
and dorsal kinetids. Cilia about 15 pm long, form about
5 oblique, sigmoidal rows on preoral dome and longitu-
dinal rows on postoral trunk. Perizonal ciliary rows on
proximal edge of preoral dome, exacdy S-shaped like
adoral zone o{ membranelles, separated from first dome
kinety by a distance about twice as wide as between so-
matic kineties, narrowly spaced with dikinetids ar-
ranged in curious, arrow-like pattern (Figs. 25, 26).
About 7 postperistomial kineties. No caudal cilia.

Adoral zone of membranelles exactly S-shaped,
commences on left dorsal end of preoral dome and ex-
tends sigmoidally to right side, plunging into an incon-
spicuous cytopharynx supplied with a long, narrow
bundle of fibres. Individual membranelles cuneiform,
largest bases near proximal end of zone in vivo about
5 pm wide. Paroral membrane inconspicuous because
short and near proximal end of membranellar zone,
consists of narrowly spaced, zigzagging, ciliated
dikinetids (Figs. 25-27).

Comparison with original description and related
species: My population strongiy resembles the original
figures (Figs.29, 30) and description [150]. There are, as

usual, some small differences, viz. the strong vacuola-
tion of the cytoplasm and the lack of an accumulation
of violet granules in the preoral dome, which seems to
be more distinct in my specimens than in that figured
by Kahl (Figs.27,30). However, these differences are
small compared to the conformities, and might be relat-
ed to the rather saline environment my specimens lived
in. Thus, I have few doubts about the identification, but
suggest that further populations should be srudied.

Metopws oaalis is easily identified by its rather large
size (110-200 pm) and elliptical to slightly oval shape,
the lack of caudal cilia and distinct extrusomes, the el-

lipsoidal macronucleus left of the cytostome, and the
relatively short and little spiralized adoral zone of
membranelles, which thus extends only to mid-body
and terminates on the right side. Metopws oentrosus
Vuxanovici [236] differs from M. ovalis only by is
more distinct oval shape, resembling that of my speci-
mens, and the greenish colour of the anterior granule
accumulation (Fig. 28). Thus, I agree with Esteban et al.

152) that these species should be synonymized. Meto-
pus fuscus Kahl [150, 155] also resembles M. ovalis in
size (180-300x40-60 pm), shape, and absence of caudal
cilia. However, it has 45-50 somatic kineties ll44) and a
thick (2 pm) ectoplasm containing blunt protrichocysts
[150, 155]. Bracbonella elongata Jankowski [14a] is
smaller (100x42 pm) than M. ooalis and its adoralzone
of membranelles extends almost to the posterior body
end.

Keronopsis dieckmanni nov. spec. (Figs. 31-34,
Table 6)

Diagnosis: Size in vivo about 220x70 pm, elliptical
with oral area usually slightly narrowed and set off
head-like. 4 macronuclear nodules. 3 short and 2 long
rows of frontoventral cirri. On average 52 adoral mem-
branelles, 61 right marginal cirri, 60 left rnarginal cirri,
51 cirri in right long ventral row, 53 cirri in left long
ventral row, 5 cirri in frontal corona, 6 buccal cirri, 5

transverse cirri, and 3 dorsal kineties. Buccal cavity
deep and semicircularly curved anteriorly.

Type location: Saline soil at shore of Lake Baringo,
Kenya, equatorial Africa (about 36'E, 0"45'N).

Dedication: Named in memory of my friend and
colleague Josef Dieckman n Q9 a8A99 6).

Description: Size in vivo 180-260x50-100 pm. Slen-
derly to moderate broadly elliptical, rarely almost paral-
lel-sided, oral portion slightly cephalized because nar-
rowed and due to conspicuously short adoral zone of
membranelles occupying only about 25% o{ body
length (Figs. 31, 32). Flexible and dorsoventrally
flattened up to 2:1.. Usually four roughly ellipsoidal
macronuclear nodules one after the other in middle por-
tion of cell slightly left of midline, sometimes indistinct-
ly grouped forming an anterior and posterior pair, con-
tain many globular nucleoli. Micronuclei almost spheri-
cal, compact and thus well recognizable-in live speci-
mens, near or rn small indentations of macronuclei
(Figs. 31, 34). Contractile vacuole distinctly above mid-
body. Cortex colourless, flexible, without special gran-
ules. Cytoplasm colourless, contains some 1-3 pm
sized, yellowish fat globules and, usually, many food
vacuoles with large heterotrophic flagellates (Polytoma
sp.) andlor small ciliates (Cyclidiwm, Haheria gran-
dinella). Movement without peculiarities, rather slowly
gliding.
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RM = right marginal cirral row extending on dorsal side. Scale bar division 20 pm.

Cirri fine and very narrowly spaced, marginal rows
almost confluent posteriorly, right row extends on dor-
sal side anteriorly. Frontal corona comparatively incon-
spicuous because composed of only five enlarged cirri,
three rightmost cirri of corona at end of short frontal
rows composed of cirri gradually decreasing in size

posteriorly; rightmost row possibly belongs to long left
ventral row. Long ventral rows extend from anterior
end to transverse cirri; cirri of same size throughout,
left row possibly composed of three fragments, as indi-
cated by two small breaks in anterior half of most spec-

imens. Buccal cirral row conspicuous. Transverse cirri
inconspicuous, hardly projecting above posterior body
margin. Dorsal bristles in vivo about 3 pm long, ar-

.rng.d in three rows almost as long as body. No caudal

cirri (Figs. 31, 33, 34).

Oral apparatus of usual structure, adoral zone of
*e-b.rr.ä[1.s, however, conspicuously short, as de-

scribed above. Buccal cavity rather narrow but deep,

strongly curved anteriorly. Paroral membrane almost

semicircular, consists of at least three rows of basal

bodies, distinctly separate from endoral membrane

obliquely crossing buccal cavity. Pharyngeal fibres in-
conspicuous (Figs. 31, 33).

Comparison with related species and generic clas-

sification: K. d.ieckmanni resembles K. tasmaniensis

Blatterer 6c Foissner [20] which, however, has only 2

macronuclear nodules, 11 l»tccal cirri, and 2 short
frontal cirral rows. Keronopsis belluo lI79), type of
genus, is also rather similar to K. dieckmannibecause it
has 5-6 macronuclear nodules, many buccal cirri, a sim-
ilar size (250-3OO pm) and buccal field, and lives in
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Table 6. Morphometri c data from Keronopsis dieckmanni.

Characterl) SESD Min Max

Body, length
Body, width
Anterior somatic end to proximal end of

adoral zone, distance
Anterior somatic end to posterior end of

right long ventral row, distance
Anterior somatic end to posterior end of

left long ventral row, distance
Anterior somatic end to transverse cirri,

distance
Macronuclear nodules, length
Macronuclear nodules, width
Macronuclear figure, length
Macronuclear nodules, number
Micronuclei, length
Micronuclei, width
Micronuclei, number
Adoral membranelles, number
Right marginal cirri, number
Left marginal cirri, number
Anterior frontal cirri, number
Buccal cirri, number
Cirri in right ventral row, number
Cirri in left ventral row, number2)
Transverse cirri, number
Dorsal kineties, number

201.8
67.8

50.5

182.5

1.69.4

181.5
19.9
12.4

103.5
3.9
4.2
3.6
3.1

50.7
64.2
62.3

5.0
5.6

50.3
54.0
5.2
3.0

197.5
68.5

50.0

175.0

162.0

176.0
19.0
12.5
96.0

4.0
4.0
3.5
3.0

52.5
61.0
60.0

5.0
6.0

51.0
s3.0

5.0
3.0

5.2

24.6

29.0

23.3
4.3
1.7

18.8
0.9
0.6

t.t
6.1
7.0
8.7
0.0

5.6
9.4
1.0
0.0

1.6

7.8

9.2

/.4

1,.4

0.5
5.9
0.3
0.2

0.4
1.9
2.3
2.9
0.0

1.9

3.3
0.3
0.0

13.3
1,7.4

10.2

13.5

17.1.

12.8
21.8
13.8
18.2
22.5
14.0

33.9
1,2.0

10.9
14.0
0.0

't't.2

17.4
19.9
0.0

10
10

10

10

10

26.8 8.5
11.8 3.7

165.0 24s.0
48.0 91.0

42.0 60.0

150.0 22s.0

138.0 221.4

150.0 225.0
15.0 26.0
10.0 16.0
80.0 138.0
2.0 5.0
3.5 5.0
3.0 4.0
1.0 4.0

40.0 60.0
55.0 75.0
51.0 74.0
5.0 5.0
s.0 6.0

42.0 58.0
41.0 68.0
4.0 7.0
3.0 r3.0

10
10
10
10
10
10
10
9

10
9

9
10

B

9

B

10
9

1)

mosses. However, K. belluo lacks short frontal rows
and has at least 10 cirri in the frontal cirral corona.

Both Keronopsis and Parabolosticba have a frontal
cirral corona and a very similar general organization.
However, I agree with Dieckmann [36] that the pres-
ence (Keronoprri), respectively, absence (Parabolo-
sticha) of transverse cirri is sufficient to maintain both
genera. The frontal cirral corona of K. diecbmanni and
K. tasmaniensls is rather inconspicuous because it con-
sists of only 5-7 cirri, whereas it is composed of 10-20
cirri in the other members of the genus 18,36,37,75f.
Thus, the generic classification of K. dieckmanni and K.
tasmaniensis might be questioned. Flowever, both have,
like the other Keronopsis and Parabolostich4 species, 3

dorsal kineties and lack caudal cirri.

Taclry soma h wmicola longis etum nov. subspec.
(Figs.35-38, TableT)

Diagnosis: Like Z hwrnicola Ge116rt, 1,957, but
posteriormost bristles of dorsal kineties 1*3 distinctly
elongated (10 pm).

Type location: Soil from Shetani volcano area, Tsavo
National Park, Kenya, equatorial Africa (about 38o E,
2'55'N).

Etymology: longisetwm (long bristles) refers to the
main subspecies character,viz. the elongated cilia of the
posteriormost dorsal kinetids.

Description: Size in vivo 40-55x20-30 pm, usually
about 45x25 pm. Shape conspicuous because of its reg-
ularity, i.e. slenderly to broadly elliptical (Figs. 35, 36),
often fusiform after protargol impregnation (Figs. 37).
Rather inflexible like, e.g. Sterbiella bistriomwscorwm,
and dorsoventrally flattened up to 2:'1.. Macronuclear
nodules slightly ellipsoidal, in middle third of cell to
left of midline, contain many granular nucleoli. Mi-
cronucleus globular, invariably between macronuclear
nodules (Figs. 35, 38). Contractile vacuole in mid-body
near left margin, without distinct collecting canals.
Cortex colourless, rather inflexible, without special
granules. Cells usually very transparent, contain 10-20
curved crystals (3 p-) and some 34 pm sized food vac-
uoles with bacterial residues; posterior end often darkly
granulated after protargol impregnation (Fig. 38).

Data based on protargol-impregnated and mounted specimens from field. Measurements in pm. Abbreviations: CV = coeffi-
cientofvariationinTo,M=median,Max=maximum,Min=minimum,n=numberofindividualsinvestigated,SD=stan-
dard deviation, SE = standard deviation of mean, x= arithmetic mean.
Including rightmost short row of frontal cirri.
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Figs. 35-38. Tacbysoma bumicola longisetum from life (35, 36) and after protargol impregnation (37,38).35. Ventral view of
typical specimen.36. Dorsal view of slender shape variant. 37,38. Infraclliature of ventral and dorsal side. Arrowheads mark
two dorsal bristles between which the distance is slightly increased. AM = distalmost adoral membranelle, DB = elongated
dorsal cilia, FC = rightmost frontal cirrus, MC = last marginal cirrus of right row, PC = pretransverse cirrus. Scale bar division
10 pm.
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Movement conspicuous due to long periods of gliding
interrupted by short, fast jumps.

Cirri conspicuously thick compared to size of cell,
about 10 pm long; transverse cirri, however, about
15 pm long and distinctly projecting above posterior
body margin, conspicuously enlarged and slightly sig-
moidal. Marginal rows widely open at both ends, pos-
terior gap occupied by transverse cirri; remarkably
short because commencing at level of proximal end of
adoral zone of membranelles and terminating at level of
uppermost transverse cirri. Right pretransverse cirrus
difficult to identify because usually almost in line with
right marginal row; iikewise, rightmost anterior frontal
cirrus difficult to recognize because in line with distal-
most adoral membranelles (Figs. 35,37). Dorsal cilia in
vivo about 3 pm long, those of posteriormost kinetid in
kineties 1-3, however, elongated to 10 pm; arranged in
four rows with row 4 terminating in mid-body; one
kinetid frequently lacking near posterior end of kinety
3 (Figs. 36, 38).

Adoral zone of usual structure, distalmost three to
four membranelles, however, slightly separate from rest

of zone and with cilia more distinctly curved right-
wards than those of other anterior membranelles; occu-
pies about 34%o of body length, bases of largest mem-
branelles about 5 pm wide. Buccal cavity narrow and
flat. Undulating membranes almost straight and side by
side, paroral shorter than endoral, forms thick line
along its posterior half; endoral composed of dikinetids
separated slightly Y-like in anterior third of membrane
(Figs. 35,37).

Comparison with related species: T. bumicola
longisetum highly resembles T. ltumicola Gell6rt [130]
as redescribed by Foissner [69], both in general mor-
phology and morphometry (Tab. 7).For instance, both
have the right pretransverse cirrus close to the last cir-
rus of the right marginal cirral row. The only significant
difference concerns the posteriormost dorsal bristles,
which are distinctly elongated in the African popula-
tion. Admittedly, this is a fairly indistinct character.
However, I found such populations at several sites in
Africa and South America, indicating that they are sta-
ble modifications. Thus, separation at subspecies rank
seems appropriate.
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Table 7 . Morphornetric data f rom Tachysoma humicola longiseturn (uppe r linc) and T. humicola h umicoLa (lowcr linc; fron-r [69]).

Character') SE CV Min Max n

Body, length

Body, width

Anterior somatic end to proximal
end of adoral zone, distance

Anterior somatic end to anterior
end of right marginal row, distance

Anterior somatic end to anterior
end of left marginal row, distance

Macronuclear nodules, length

Macronuclear nodules, width

Micronucleus, diameter

Macronuclear nodules, number

Micronuclei, number

Adoral membranelles, number

Right marginal cirri, number

Left marginal cirri, number

Anterior frontal cirri, number

Posterior frontal cirri, number

Buccal cirri, number

Postoral cirri, number

Pretransverse cirri, number

Transverse cirri, number

Dorsal kineties, number

44.0
42.4
2t.2
21.0
14.6
14.0
14.2
14.0
1,4.2

13.1
7.2
7.8
5.4
5.7
2.3
2.3
2.0
2.0
1.0
1.1

15.0
14.8
6.0
6.4
7.1
7.2
3.0
J.U
4.0
4.0
1.0
1.0
3.0
3.0
2.0
2.0
5.0
5.0
4.0
4.0

45.0
41.0
21.0
20.0
15.0
14.0
14.0
14.0
1,4.4

13.0
7.4
7.4
5.0
5.6
2.2
2.4
2.0
2.0
1.0
1.0

15.0
15.0
6.0
6.0
7.0
7.0
3.0
3.0
4.0
4.0
1.0
1.0
J.U
J.U

2.0
2.0
5.0
5.0
4.0
4.0

3.9
4.3
2.4
2.6
0.7
0.9
1.2
0.6
1.2
1.0
1.3
1.8
0.7
0.4
0.3
0.4
0.0
0.0
0.0

0.0
0.6
0.0
0.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0

0.0
U.U

0.0
0.0
0.0
0.0

8.8
10.0
tt.2
12.4
5.3
6.4
8.2
4.5
8.6
8.0

18.8
22.9
14.3
6.3

1 1.8
15.1
0.0
0.0
0.0

0.0
4.1
0.0

t0.7

o.;
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

J/.U
3 8.0
18.0
18.0
13.0
13.0
12.0
13.0
12.0
1 1.0
6.0
5.6
4.0
4.8
2.0
1..6

2.0
2.0
1.0
1.0

15.0
1,4.4

6.0
6.0
7.0
7.4
3.0
3.0
4.0
4.0
1.0
1.0
3.0
3.0
2.0
2.0
5.0
5.0
4.0
4.0

50.0
5U.U

27.0
27.0
15.0
16.0
16.0
15.0
16.0
15.0
10.0
10.0
7.0
6.0
3.0
2,8
2.0
2.0
1.0
2.0

15.0
16.0
6.0
8.0
8.0
E.0
3.0
J.U
4.4
4.0
1.0
1.0
3.0
3.0
2.4
2.4
5.0
5.0
4.0
4.4

13

11

1,3

1,1

13

1,1

13

1,1

t3
t1
13

L1,

l3
11,

1,3

11

13

1t
13

1,L

1,3

11,

13

11

1,3

1,1,

13

1,1

13

11

1,3

11

1,3

1.1.

13

1,1,

t3
11

1,3

11

1.1

1.3
0.7
0.8
0.2
0.3
0.3
0.2
0.3
n1
0.4
0.5
4.2
0.1
0.1
0.1
0.0
0.0
0.0

0.0
0.2
0.0
0.2

1) Data based on protargol-impregnated and mounted specimens from field. Measurements in pm. Abbreviations: CV = coeffi-
cient of variation rn %",M = median, Max = maximum, Min = minimum, n = number of individuals investigated, SD = stan-
dard deviation, SE = standard deviation of mean, x= arithmetic mean.
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