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Introduction

Descriptions of several species of microlaimids
have been known by the 1950th (De Man, 1880,
1922; Allgén, 1930; De Coninck & Schuurmans-
Stekhoven, 1933; Schuurmans-Stekhoven, 1935,
1950; Gerlach, 1950; etc.). In the first taxonom-
ic review of microlaimids (Gerlach, 1950), the
genus Microlaimus was divided into six groups,
and a key for their identification was given. Wie-
ser (1954) described several Microlaimus spe-
cies and erected the genus Paramicrolaimus (sub-
sequently excluded from the family). Later, Wie-
ser (1959) redescribed 16 known Microlaimus
species and described 3 new species. Lorenzen
(1971, 1976) described new genera Ixonema
Lorenzen, 1971 and Calomicrolaimus Lorenzen,
1976. Sergeeva (1976) erected the genus Pseu-
domicrolaimus, distinguishing it from the genus
Microlaimus by the presence of numerous sub-
ventral teeth, and described the new species P.
murinae. Jensen (1978) revised the family Mi-
crolaimidae and transferred some species classi-
fied earlier as Microlaimus to Bolbolaimus Cobb,
1920, Molgolaimus Ditlevsen, 1921, and Calo-
microlaimus Lorenzen, 1976. He divided the
family Microlaimidae into subfamilies Micro-
laiminae Micoletzky, 1922 and Bolbolaiminae
Jensen, 1978. The latter includes a single genus
Bolbolaimus Cobb, 1920 and differs from Mi-
crolaiminae in the position of cephalic setae (far
from the front end in Microlaiminae and in the
vicinity of the front end in Bolbolaiminae), shape
of the terminal oesophageal bulb (pyriform in
Microlaiminae and oval in Bolbolaiminae), de-
gree of the buccal cavity sclerotization, and struc-
ture of copulatory apparatus. The genus Pseu-

domicrolaimus Sergeeva, 1976 was regarded by
Jensen as a junior synonym of Bolbolaimus Cobb,
1920.

The genera Microlaimus, Ixonema, and Calo-
microlaimus were placed by Jensen in the sub-
family Microlaiminae, which he characterized by
the weak sclerotization of buccal cavity and cop-
ulatory apparatus, absence of gubernaculum apo-
physis, and pyriform shape of terminal oesopha-
geal bulb. In Ixonema, each caudal cell has its
own outlet; in Microlaimus and Calomicrolaimus,
caudal glands have a common outlet. According
to Jensen, Calomicrolaimus differs from Micro-
laimus in the position of amphids situated far
from the anterior end, elongated cervical region,
presence of long or stout somatic setae, and shape
of the tail.

The genus Aponema Jensen, 1978 was descri-
bed for the species Microlaimus torosus Loren-
zen, 1973 possessing a single anterior testis and
referred to a separate subfamily Aponematinae
Jensen, 1978 (with outstretched ovaries) within
the Molgolaimidae, while the genera Molgo-
laimus Ditlevsen, 1921 and Prodesmodora Mi-
coletzky, 1923 were placed in the subfamily
Molgolaiminae Jensen, 1978 (reflexed ovaries).
According to Jensen, Molgolaimidae differ from
Microlaimidae in the spherical oesophageal bulb,
sclerotization of its lumen, and position of cervi-
cal pore in relation to the nerve ring. The genera
Cinctonema Cobb, 1920, Crassolaimus Kreis,
1929, and Ungulilaimella Allgén, 1958 were
mentioned by Jensen as dubious and were not
included in any family.

Lorenzen (1994) disagreed with separation of
the family Molgolaimidae. He included molgo-
laimids in Desmodoridae and assumed that the
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presence of outstretched ovaries in Aponema is a
good cause to include the genus in the Micro-
laimidae.

Discussion of taxonomic problems

As already stressed by Lorenzen, the charac-
ters used by Jensen for the Microlaimidae classi-
fication vary significantly within the family and
even at the generic level (for example, M. globi-
ceps has an oval bulb with thick strongly sclero-
tized walls). The position of excretory pore vari-
es in different species. For example, the cervical
pore is placed in M. honestus behind the nerve
ring, while in M. spirifer, on the ventral side near
the amphid level (Warwick, 1970; Platt & War-
wick, 1988), i.e. in front of the nerve ring, as in
molgolaimids. Hence, the position of cervical
pore and the shape and sclerotization of the lu-
men of esophageal bulb cannot be used for dis-
tinguishing Microlaimidae and Molgolaimidae
and for classification of microlaimids at the ge-
neric level. Jensen described the difference in the
tail shape between Microlaimidae and Molgo-
laimidae and the reduction of cephalic setae of
the two first circles in Molgolaimidae. Actually,
all known Molgolaimus species posses almost
spherical bulb with strongly sclerotized walls and
elongated thin tail enlarged to the tip. However,
species either with spherical bulb or with enlarged
tip of the tail (but with outstretched ovaries) oc-
cur also within Microlaimidae. Hence, all fea-
tures of Molgolaimidae indicated by Jensen have
diagnostic value only if the ovaries are antidro-
mously reflexed.

The following Microlaimus species were trans-
ferred to Molgolaimus by Jensen (1978): M. all-
geni Gerlach, 1950, M. citrus Gerlach, 1959, M.
cuanensis Platt, 1973, M. labradorensis Allgén,
1957, M. lazonus Vitiello, 1971, M. tenuicauda-
tus Allgén, 1959, M. tenuilaimus Allgén, 1932,
M. tenuispiculum De Man, 1922, M. parallgeni
Vitiello, 1973 and M. turgofrons Lorenzen, 1972.

We agree with Lorenzen and Jensen as to the
taxonomic position of most Microlaimus species
transferred to Molgolaimus, with the exception
of Microlaimus citrus Gerlach, 1959. According
to the original description and figure (Gerlach,
1959), M. citrus has papilliform cephalic sensil-
lae of third circle and strongly sclerotized stoma
with small teeth. Combination of these features
(although it resembles Molgolaimus in the round
oesophageal bulb with sclerotized walls and in
subcylindrical distal part of the tail) is character-
istic of Crassolaimus conicaudatus Kreis, 1929,
and does not occur within other microlaimids or
molgolaimids (Kreis, 1929). The absence of ne-
cessary details in Gerlach’s description does not
allow including Microlaimus citrus Gerlach,

1959 as well as the genus Crassolaimus Kreis,
1929 in any family, and we suggest placing it into
“incertae sedis” group.

The outstretched ovaries in females are really
one of the most important features of the family
Microlaimidae. Therefore, we follow Lorenzen
and place Aponema in Microlaimidae. In our
opinion, the differences between the genera of
Microlaimidae are not so significant to subdivide
the family into subfamilies. The genus Aponema
differs from other Microlaimidae (except for
Bathynox) in the single anterior testis.

The genus Bathynox Bussau & Vopel, 1999,
also with the single anterior testis, differs from
Aponema in the protruding corpus gelatum and
presence of somatic setae inserted on short pro-
cesses. Corpus gelatum of similar type occurs also
in Microlaimidae with two testes: Ixonema sor-
didum Lorenzen, 1971, Microlaimus rugatus
(Lorenzen, 1976) (Lorenzen, 1971, 1976).

The tail is conical in most Microlaimidae spe-
cies, and difference among them concerns main-
ly the relative length of tails (c and c´ De Man
indexes). In two Aponema species, the tip of the
tail is almost cylindrical, with terminal bulbiform
dilatation. Tail with subcylindrical distal part
usually occurs in Molgolaimidae, but is not typ-
ical of the majority of Microlaimidae and occurs
only in Microlaimus pygmaeus Meyl, 1954, M.
honestoides Meyl, 1954, and M. gerlachi Wie-
ser, 1954 (Meyl, 1954; Wieser, 1954; Jensen,
1978).

The degree of sclerotization of the stoma and
copulatory apparatus differs within the family.
In Ixonema, spicules and gubernaculum are weak-
ly sclerotized; in several Microlaimus species
(e.g. M. acinaces Warwick & Platt, 1973, M. ro-
bustidens De Coninck & Schuurmans-Stekhoven,
1933, M. pinguis Wieser, 1954, M. conothelis
Lorenzen, 1973) spicules are almost so strongly
sclerotized as in the genera Bolbolaimus Cobb,
1920 and Pseudomicrolaimus Sergeeva, 1976 (De
Coninck & Schuurmans-Stekhoven, 1933; Wie-
ser, 1954; Lorenzen, 1973; Warwick & Platt,
1973). Hence, it is advisable to regard this char-
acter in combination with other features.

We disagree with Jensen that the genus Pseu-
domicrolaimus Sergeeva, 1976 is a synonym of
Bolbolaimus Cobb, 1920. According to Serge-
eva (1976), this genus differs from Microlaimus
in the presence of numerous denticles on the left
subventral side of the stoma. In other characters,
Pseudomicrolaimus is similar to Bolbolaimus. We
suggest transfer of all Bolbolaimus species with
numerous denticles to the genus Pseudomicro-
laimus. Thereby, the following 3 species belong
to the genus Pseudomicrolaimus:

P. dentatus (Allgén, 1935) Sergeeva, 1976 =
Microlaimus dentatus Allgén, 1935;
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P. denticulatus (Cobb, 1920), comb. n. = Bol-
bolaimus denticulatus Cobb, 1920;

P. murinae Sergeeva, 1976.
The similarity of different species of Micro-

laimus and Calomicrolaimus in most of the im-
portant features (head shape, length of cephalic
setae, shape and position of amphids, structure
of stoma) and the high rate of variability within
these groups render distinguishing of these two
genera impossible. We regard the genus Calomi-
crolaimus Lorenzen, 1976 as a junior synonym
of Microlaimus De Man, 1880.

The diagnosis of the family Microlaimidae and
descriptions of four known and one new species
are given below.

Material and methods

The samples were taken from the sublittoral
zone of the Velikaya Salma Strait (Kandalaksha
Bay, White Sea, Biological Station of Moscow
State University). Microlaimus paraconothelis
sp. n. was also found in another locality of the
White Sea (Nickodimsky lighthouse). Nematodes
were fixed with 4% formalin, processed and
mounted in glycerin on glass. Observations were
made with light microscope “Jenamed” (Carl
Zeiss).

The papers by Stewart & Nicholas (1987), Soe-
taert & Vincx (1988) and Bussau & Vopel (1999)
were used to compile the key to the genera and
those by Jaysree & Warwick (1977), Vincx (1981)
and Blome (1982), to prepare the list of species.

The type material is deposited in the nematode
collection at the Institute of Oceanology, Rus-
sian Academy of Sciences, Moscow.

Family MICROLAIMIDAE Micoletzky, 1922

Type genus: Microlaimus De Man, 1880.
Diagnosis. Cuticle annulated, without lateral

differentiation, often smooth at the front end of
the head, sometimes optically smooth. Cephalic
sensillae in three distinct circles (6 + 6 + 4).
Amphid turned ventrally in one-turn spiral, looks
usually almost round or oval, rarely multispiral
(Microlaimus spirifer, the genus Spirobolbolai-
mus). Cheilostoma twelve-folded; oesophastoma
with larger dorsal and two smaller subventral
teeth and sometimes denticles (Pseudomicro-
laimus). Pharynx muscular, dilated in posterior
bulb. Ovaries didelphic, amphidelphic, out-
stretched. Testes opposite; sometimes only the
single anterior (Aponema, Bathynox) or posteri-
or (Microlaimus capillaris) testis present.

Genera included: Acanthomicrolaimus Stew-
art & Nicholas, 1987; Bathynox Bussau & Vopel,
1999; Bolbolaimus Cobb, 1920; Caligocanna
Bussau & Vopel, 1999; Ixonema Lorenzen, 1971;

Microlaimus De Man, 1880; Pseudomicrolaimus
Sergeeva, 1976; Spirobolbolaimus Soetaert &
Vincx, 1988.

Key to the genera of Microlaimidae

1(14) Cephalic sensillae of the third circle equal to or
longer than sensillae of the second circle . . . . . . . . 2

2(11) Two testes present . . . . . . . . . . . . . . . . . . . . . . . . 3
3(4) Body cuticle covered with numerous thorns . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . Acanthomicrolaimus
4(3) Body cuticle without thorns . . . . . . . . . . . . . . . . . . 5
5(6) Each caudal gland with its own outlet. Spicules and

gubernaculum weakly sclerotized . . . . . . . Ixonema
6(5) Caudal glands with common outlet. Spicules and

gubernaculum more or less sclerotized . . . . . . . . . . 7
7(10) Cephalic sensillae of second and third circles closely

spaced (distance between them less than 1/3 of the
head diameter). Peribuccal tissue of esophagus en-
larged in pharyngeal bulb . . . . . . . . . . . . . . . . . . . . 8

8(9) Left subventral side of stoma with numerous denti-
cles . . . . . . . . . . . . . . . . . . . . . . Pseudomicrolaimus

9(8) No numerous subventral denticles . . . . . Bolbolaimus
10(7) Cephalic sensillae of second and third circles widely

spaced (by more than 1/3 of the head diameter). Peri-
buccal tissue not enlarged or weakly enlarged . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Microlaimus

11(2) Only anterior testis presents . . . . . . . . . . . . . . . . . 12
12(13) Somatic setae on short processes . . . . . Bathynox
13(12) Somatic setae never located on processes . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Aponema
14(1) Cephalic sensillae of third circle shorter than sen-

sillae of second circle . . . . . . . . . . . . . . . . . . . . . . . 15
15(16) Numerous postamphidial somatic setae present.

Amphids multispiral . . . . . . . . . . . . Spirobolbolaimus
16(15) Postamphidial somatic setae absent. Amphids

monospiral . . . . . . . . . . . . . . . . . . . . . . . Caligocanna

Genus Microlaimus De Man, 1880

= Microlaimoides Hoeppli, 1926 (syn. Andrássy, 1960).
= Paracothonolaimus Schulz, 1932 (syn. Schuurmans-

Stekhoven & De Coninck, 1933).
= Calomicrolaimus Lorenzen, 1976, syn. n.

Type species: M. globiceps De Man, 1880.
 Diagnosis. Stoma with one dorsal and two

subventral teeth, without numerous subventral
denticles. Cephalic sensillae of the third circle
quite far from the sensillae of the second circle
(more than 1/3 of head diameter). Cuticle annu-
lated, sometimes optically smooth. Amphids usu-
ally monospiral, almost round or oval, placed at
different distances from the front end, very rare-
ly multispiral (M. spirifer). Caudal glands and
terminal spinneret with common outlet.

List of valid Microlaimus species

M. acanthus Jayasree & Warwick, 1977 (Calomicrolaimus
acanthus: Blome, 1982)

M. acinaces Warwick & Platt, 1973
M. acicularis Lorenzen, 1976
M. acuticaudatus Stekhoven & De Coninck, 1933
M. aequisetosus Blome, 1982
M. affinis Gerlach, 1958
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M. africanensis Furstenberg & Vincx, 1992
M. annelisae Jensen, 1976
M. arenarius (Blome, 1982), comb. n. = Calomicrolaimus

arenarius Blome, 1982
M. arenicola Schulz, 1938
M. borealis Steiner, 1916
M. capillaris Gerlach, 1957
M. clancularius Bussau & Vopel, 1999
M. cochleatus Wieser, 1959
M. compridus Gerlach, 1956 (Calomicrolaimus compri-

dus: Gourbault & Vincx, 1988)
M. conothelis (Lorenzen, 1973)
M. copulatus Jensen, 1988
M. crassiceps Gerlach, 1953
M. criminalis Rieger & Ott, 1971
M. cyatholaimoides De Man, 1922
M. decoratus Pastor de Ward, 1989
M. dimorphus Chitwood, 1937
M. discolensis Bussau & Vopel, 1999
M. dixiei Wieser, 1959
M. falklandiae Allgén, 1959
M. formosus Gerlach, 1957
M. gerlachi Wieser, 1954
M. globiceps De Man, 1880
M. honestoides Meyl, 1954
M. honestus De Man, 1922
M. inermis Ditlevsen, 1923
M. kaurii Wieser, 1954
M. latilaimus Allgén, 1959
M. lepturus De Cillis & Odorato, 1917
M. limnophilus Turpeenniemi, 1997
M. longispiculum Timm, 1961
M. luneatus (Wieser & Hopper, 1967)
M. macrocirculus Gerlach, 1950
M. macrolaimus Allgén, 1947
M. marinus (Schulz, 1932) Schuurmans-Stekhoven & De

Coninck, 1933 = Paracothonolaimus marinus Schulz,
1932

M. microseta Gerlach, 1953
M. minutus Muthumbi & Vincx, 1999
M. monstrosus Gerlach, 1953 = M. conspicuus Loren-

zen, 1973, syn. Vincx, 1981
M. naidinae Tchesunov, 1978
M. oblongilaimus Gerlach, 1955
M. ostracion Schuurmans-Stekhoven, 1935
M. papillatus Gerlach, 1956 (Paramicrolaimus papilla-

tus: Wieser & Hopper, 1967)
M. papilliferus Allgén, 1959
M. paraconothelis sp. n.
M. parahonestus Gerlach, 1950
M. pecticaudata Murphy, 1966
M. pinguis Wieser, 1954
M. ponticus Sergeeva, 1976
M. porosus Bussau & Vopel, 1999
M. punctulatus Gerlach, 1950
M. pygmaeus Meyl, 1954
M. pwani Muthumbi & Vincx, 1999
M. robustidens Schuurmans-Stekhoven & De Coninck,

1933
M. rugatus (Lorenzen, 1976), comb. n. = Calomicro-

laimus rugatus Lorenzen, 1976
M. sensus Wieser, 1954
M. setosus Hoeppli, 1926
M. sicarius Wieser, 1954
M. spinosus Gerlach, 1957
M. spirifer Warwick, 1970 (Calomicrolaimus spirifer:

Jensen, 1978)
M. tenuicaudatus Allgén, 1959
M. tenuispiculum De Man, 1922
M. teuthonicus Riemann, 1966

M. texianus Chitwood, 1951
M. undulatus Gerlach, 1953
M. zosterae Allgén, 1930

Microlaimus affinis Gerlach, 1958
(Figs 1-4)

Microlaimus affinis Gerlach, 1958: 245, fig. 3a–c.

Material. Russia: 2 M, 2 F in glycerin slides, White
Sea, Kandalaksha Bay, Velikaya Salma strait, Biological
Station of Moscow State University, accumulation of de-
caying algae, transect B, 20 m, depth 9 m, outwash from
the red algae.

Description. M. L 710-892 μm. a 22.9-24.1;
b 6.1-7.1; c 9.0-10.3; c´ 3.1-3.3. Length of phar-
ynx 116-125 μm, tail length 79-87 μm. Distance
between the anterior end and cephalic sensillae
of third circle 7.2-8.0 μm, dorsal tooth 4.3-
4.6 μm, amphid 8.8-9.5 μm, nerve ring 55-65 μm.
Body diameter at the level of cephalic sensillae
of second circle 10.2-11.5 μm, third circle 15.6-
17.1 μm, amphid 18.0-20.3 μm, nerve ring 28.0-
29.4 μm, cardia 30-34 μm, mid-body 31-37 μm,
anus 25.5-26.2 μm.
F. L 735-784 μm. a 22.9-23.1; b 6.2-6.5; c 8.9-

9.2; c´ 3.4-3.5; V 55-63%. Length of pharynx 119-
120 μm, tail length 83-85 μm. Distance between
the anterior end and cephalic sensillae of third
circle 7.0-7.5 μm, amphid 8.0-9.0 μm, nerve ring
58-63 μm, vulva 431-460 μm. The body diame-
ter at the level of cephalic sensillae of second
circle 10.8-11.0 μm, third circle 16.2-16.9 μm,
amphid 15.1-17.6 μm, nerve ring 27.6-28.5 μm,
cardia 28-30 μm, mid-body 32-34 μm, anus 23.7-
24.6 μm.

Body (Figs 3, 4) short, rather stout, brownish.
Cuticle thin, dense, weakly annulated. Cuticle
annuli without dots. Hypoderm with brown gran-
ules. Head (Fig. 1) weakly separated by cervical
constriction. Cephalic cuticle smooth, annulated
from the mid-amphid level. Oral opening with-
out lips. First circle formed by 6 small conical
inner labial papillae. Second circle formed by 6
conical outer labial papillae. Four quite long ce-
phalic setae situated at the level of mid-head (7.0-
7.5 μm long). Amphid in the neck region, round,
with apparent cuticular edge interrupted ventral-
ly. Amphid diameter 9.8-11.4 μm (52-54% of
corresponding body diameter) in males, 7.5-
8.2 μm (47-50%) in females.

 Cheilostoma with 12 longitudinal ribs. Oeso-
phastoma sclerotized, cyathiform, with triangu-
lar dorsal tooth and two small subventral pro-
cesses against it. Oesophageal tissue thickened
(especially dorsally) around oesophastoma. Max-
imum width of oesophastoma 4.0-5.3 μm. Di-
ameter of pharynx before the nerve ring 8.0-
11.8 μm. Posterior part of pharynx dilated in bulb
(25.7-27.8 μm long, 20.3-23.8 μm wide). Somat-
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ic setae not observed. Cardia not large, trapezoid.
Cervical pore not observed. A large cell placed
ventrally to the intestine behind cardia.

Anterior testis outstretched, situated to the right
of the intestine. Spermatozoa elongated. Spicules
(Fig. 2) not long, 24-25 μm (measured along the
straight line), thin, curved, tapering distally, cap-
itated proximally. Gubernaculum lamellar, 11-
12 μm long. Supplements in form of 6-7 con-

cavities, situated preanally. Ovaries paired, out-
stretched. Anterior ovary placed to the right of
the intestine; posterior ovary placed to the left.
Tail conical, with terminal spinneret.

Discussion. Our description is mainly in agree-
ment with the original description of Gerlach
(1958), therefore we identify the species as
M. affinis. The comparison of our description
with Gerlach’s one is given below (Gerlach’s data

Figs 1-4. Microlaimus affinis Gerlach. 1, male head; 2, copulative apparatus and precloacal region of male; 3, total
view of female; 4, total view of male. Scales: 10 μm (1, 2), 100 μm (3, 4).
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are in brackets): L 710-892 μm (vs. 732-767 μm);
a 22.9-24.1 (vs. 25-26); b 6.1-7.1 (vs. 6.7-7.0); c
8.9-10.3 (vs. 9.5-10.0); V 55-63% (vs. 50%);
length of spicules 24-25 μm (vs. 24 μm); length
of gubernaculum 11-12 μm (vs. 11 μm); diame-
ter of amphids 7.5-11.4 μm (vs. 5.5 μm); mid-
body diameter 31-37 μm (vs. 28-31 μm). Cephal-
ic sensillae of second circle are papilliform as in
Gerlach’s description.

M. affinis from the White Sea differs from
Gerlach’s description in the smaller diameter of
amphids and presence of precloacal supplements
not mentioned by Gerlach (supplements are not
always observed because of the small size).

Distribution. Red Sea. The species is recorded
from the White Sea for the first time.

Microlaimus honestus De Man, 1922
(Figs 5-10)

Microlaimus honestus De Man, 1922: 241, fig. 30a-c;
Allgén, 1930: 61-62, fig. 4a-b; De Coninck & Schuur-
mans-Stekhoven, 1933: 88-90, fig. 73-76; De Coninck,
1944: 195-196, fig. 47-49; Gerlach, 1950: 200-201,
fig. 7a-c; 1953: 10-12, fig. 5a-d; 1965: 130, fig. 11a-c

Calomicrolaimus honestus: Jensen, 1979: 155-157, fig.
17-24; Bowmann, 1981: 45-47, fig. 1a-h; Platt & War-
wick, 1988: 390-391, fig. 181.

Material (in glycerin slides). Russia: 1 M, 1 F, White
Sea, Kandalaksha Bay, Velikaya Salma Strait, Biological
Station of Moscow State University, sand near the Cross;
3 F, White Sea, Nickodimsky lighthouse, depth 15 m.

Description. M. L 1230 μm. a 31.9; b 7.7; c
13.7; c´ 3.1. Length of pharynx 160 μm, tail
length 90 μm. Distance from the anterior end to
dorsal tooth 6 μm, amphid 23 μm, nerve ring
96 μm. Body diameter at the level of cephalic
sensillae of the second circle 10 μm, third circle
12.5 μm, amphid  23 μm, nerve ring 33 μm, car-
dia 37 μm, mid-body 38.5  μm, anus 29 μm.
F. L 1073-1205 μm. a 28.7-31.7; b 7.2-7.9; c

13.1-13.5; c´ 3.0-3.2; V 45-53%. Length of pha-
rynx 142-159 μm, tail length 82-89 μm. Distance
from the anterior end to dorsal tooth 5.5-6.0 μm,
amphid 18.5-22.0 μm, nerve ring 85-92 μm, vul-
va 517-593 μm. Body diameter at the level of
cephalic sensillae of the second circle 9.2-
10.0 μm, third circle 11-13 μm, amphid 18.5-
20 μm, nerve ring 30-32 μm, cardia 34-35 μm,
mid-body 35-39 μm, anus 26-28 μm.

Body (Figs 8, 9) fusiform. Cuticle annulated,
covered with dots, becoming smooth in front of
the level of long cephalic setae. Small brownish
granules situated under cuticle.

Head (Figs 5, 6) weakly separated from the
remaining body; cephalic capsule not seen. Ce-
phalic sensillae arranged in three circles: 6 inner
labial papillae, 6 short cephalic setae (2.1-2.5 μm
long) and 4 mediolateral (6.8-7.3 μm long) setae
situated at 5.9-6.4 μm from the front end. Am-

phid almost round, curved ventrally in one-turn
spiral, relatively large (especially in male): 14.9
μm in male (65% of corresponding body diame-
ter), 9.2-10.6 μm in females (50-57%). Amphids
placed quite far from the front end and behind
the buccal cavity region.

Stoma with folded cheilostoma, bearing lon-
gitudinal ribs, and oesophastoma surrounded by
oesophageal tissue anteriorly weakly dilated in
pharyngeal bulb. Total length of stoma 19.0-
20.9 μm, length of oesophastoma 17.4-19.5 μm,
its maximum width 4.5-5.3 μm. A large dorsal
and two smaller subventral teeth and a small dor-
sal process at the distance of 5 μm behind the
dorsal tooth. Dorsal tooth triangular, acute. Cu-
ticle of oesophastoma slightly thickened, sclero-
tized distinctly behind the dorsal tooth.

Pharynx cylindrical from amphid to the nerve
ring level, enlarged around oesophastoma anteri-
orly, forming cardial bulb posteriorly. Bulb pyri-
form, 32-36 μm long, 24-30 μm wide. Cuticle of
oesophageal lumen thickened. Cardia from round-
ish to trapezoid, 7.1 × 12.0 μm. Renetta is found
in one female only. Its body situated ventrally to
the cardia and anterior part of the intestine; am-
poule and cervical pore placed behind the nerve
ring (pore 12 μm behind the nerve ring and
107 μm behind the front end). Testes (Fig. 9)
paired, opposite. Spermatozoa large (about 20 μm
long). Spicules (Fig. 7) proximally capitated, ar-
cuated, distally acute. Spicules 30-32 μm long
(measured along the arc); gubernaculum 18-20 μm
long, without apophysis. Four preanal supplements
(Fig. 10) in form of protuberances of medioventral
cuticle. Tail covered with somatic setae (Fig. 10).

Reproductive system of female (Fig. 8) didel-
phic, amphidelphic, with spermathecae; ovaries
outstretched. Tail conical, with tip curved later-
ally. Caudal gland cells incaudal, with terminal
spinneret.

Discussion. According to our revised classifica-
tion, Calomicrolaimus Lorenzen, 1976 is a jun-
ior synonym of Microlaimus De Man, 1880.
Hence, we regard the species as Microlaimus
honestus De Man, 1922.

Comparison. In most measurements, our spec-
imens of M. honestus from the White Sea are very
similar to C. honestus from the littoral zone of
south-western shore of England (Platt & War-
wick, 1988). The relative measurements are as
follows (the data of Platt & Warwick are in brack-
ets): L 1.07-1.23 mm (vs. 1.3-1.4 mm); maximum
corresponding body diameter 35-39 μm (vs. 32-
41 μm); a 29-32 (vs. 32-42); V 45-53% (44-49%);
length of long cephalic setae 6.8-7.3 μm (vs. 6-
7 μm), diameter of amphids 8.2-10.9 μm (vs. 7-
8 μm), length of spicules 30-32 μm (vs. 30-
34 μm), length of gubernaculum 18-20 μm (vs.
19-22 μm). The difference concerns only the
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number of supplements: 5-6 precloacal supple-
ments in the description of Platt & Warwick and
4 supplements of similar structure in our speci-
mens.

At the same time, there is a difference in most
measurements of M. honestus described by dif-
ferent authors. In the descriptions of De Man

(1922), Allgén (1930) and, especially, Gerlach
(1965) the body is considerably shorter. For ex-
ample, in Gerlach’s description body length is
just 578 μm (vs. 1073-1230 μm in our descrip-
tion), mid-body diameter is 21 μm (vs. 35-
39 μm). However, ‘a’ and ‘b’ De Man indexes
are similar: a 28 (vs. 29-32), b 6.2 (vs. 7.2-7.9).

Figs 5-8. Microlaimus honestus De Man. 5, male head; 6, female head; 7, male tail; 8, male copulatory apparatus.
Scales: 10 μm (5, 6, 8), 50 μm (7).
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Jensen (1979) described C. honestus with body
length 689-716 μm (0.7 times as long as in our
specimens), but with similar ‘a’ and ‘b’ indexes:
a 31-33 (vs. 29-32), b 7.6-8.2 (vs. 7.2-7.9). In
Gerlach’s description (1950), the body length of
M. honestus varies significantly (from 0.42 to

1.17 mm). The variability of De Man ratios is
also evident: a 20-36; b 6-10; c 6-12. These dif-
ferences are not a good cause to relate different
forms of M. honestus to different species.

Bowmann (1981) described M. honestus from
the Ems Estuary and supposed that M. honestus

Figs 9-10. Microlaimus honestus De Man. 9, total view of male; 10, total view of female. Scales: 100 μm.
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is not a single species, but a group of related spe-
cies. However, the shape of amphids (according
to Bowmann’s figures) does not correspond with
those of majority of other descriptions of M. hon-
estus and mostly resembles M. parahonestus
Gerlach, 1950, which can be distinguished from
M. honestus by spiralized amphids (in M. para-
honestus amphids are 1.25-1.5 turned).

Our specimens of M. honestus from the White
Sea resemble M. punctulatus from the Kiel Bay
(Gerlach, 1950) and Oeresund (Jensen, 1978) in
the structure of cuticle with dots, body length and
proportions, and position of amphids. They dif-
fer from M. punctulatus in the structure of stoma
(additional tooth, characteristic to M. punctula-
tus, absent in M. honestus), shape of spicules
(with better developed capitulum in M. hones-
tus) and gubernaculum (sickle-shaped in M. ho-
nestus and lamellar in M. punctulatus).

Distribution. North, Norway, Baltic, Red, Med-
iterranean Seas, Iceland, Falkland Islands, Chile
coast, coast of California, English Channel. The
species is recorded from the White Sea for the
first time.

Microlaimus limnophilus Turpeenniemi, 1997
(Figs 11-15)

Microlaimus limnophilus Turpeenniemi, 1997: 40-44, fig.
3 a-e.

Material. Russia: 2 M, 3 F in glycerin slides, White
Sea, Kandalaksha Bay, Velikaya Salma Strait, Biological
Station of Moscow State University, supralittoral zone,
tussock of Festuca rubra.

Description. M. L 456-472 μm. a 17.5-20.5; b
6.4-6.5; c 7.1-7.5; c´ 4.2-4.6. Length of pharynx
71-73 μm, tail length 63-64 μm. Distance from
the anterior end to amphid 13-14 μm, nerve ring
46-48 μm. Body diameter at the level of cephal-
ic setae 6.5-7.0 μm, amphid 10.5-11.0 μm, nerve
ring 15-16 μm, cardia 18-19 μm, mid-body 23-
26 μm, anus 14-15 μm.
F. L 440-460 μm. a 17.0-18.9; b 6.2-6.7; c 7.2-

7.5; c´ 4.4-4.7; V 56-59%. Length of pharynx 68-
72 μm, tail length 59-64 μm. Distance from the
anterior end to amphid 12.5-14.0 μm, nerve ring
45-47 μm, vulva 245-270 μm. Body diameter at
the level of cephalic setae 6.0-6.9 μm, amphid
10.0-10.7 μm, nerve ring 14-15 μm, cardia 17-
19 μm, mid-body 23.5-27.0 μm, anus 13.0-
14.5 μm.

Body (Figs 11, 12) brownish, tapering to both
ends. Tail conical, with pointed tip (Fig. 13).
Cuticle dense, annulated; annuli broad, 1.2-
1.5 μm at the level of mid-body. Cuticle orna-
mented with longitudinal rows of dots.

Head (Fig. 15) separated from the remaining
body by cervical constriction. Oral opening sur-
rounded by 6 inner labial papillae. Second and

third crowns of cephalic sensillae formed by 6
outer labial papillae and 4 short mediolateral se-
tae (1.0-1.2 μm in males, 0.7-0.9 μm in females),
respectively. Amphids monospiral, almost round,
2.8-3.0 μm in diameter in males (26-30% of cor-
responding body diameter) and 2.4-2.7 μm wide
in females (22-26% of corresponding body di-
ameter). Anterior part of stoma cyathiform, pos-
terior part V-shaped. Total length of stoma 4.1-
4.5 μm. Oesophastoma weakly sclerotized, sur-
rounded by oesophageal tissue, with small trian-
gular dorsal tooth and barely distinguished sub-
ventral teeth. Maximum width of buccal cavity
0.8-0.9 μm.

Oesophagus cylindrical in the middle part, en-
larged in almost spherical cardial bulb posterior-
ly (14.5-16 μm long, 13-15 μm wide), weakly
dilated around stoma anteriorly.

Nerve ring near the bulb, at 45-48 μm from
the front end and at 20-24 μm in front of cardia.
Diameter of pharynx before the nerve ring 3.7-
4.2 μm. Lumen of terminal bulb dilated, its cuti-
cle thickened and weakly sclerotized. Cardia not
large, triangular, 2.3 × 5.5 μm. Ventral gland not
seen.

Testes opposite, outstretched. Spermatozoa
small, roundish. Spicules (Fig. 14) arcuated, prox-
imally almost cylindrical, 18-20 μm long (meas-
ured along the arc). Gubernaculum rod-like, with
a small dilatation in central part, 8-9 μm long.
Two medioventral setae, 2.0 and 0.9 μm long,
situated at 1.1 μm and 2.3 μm in front of anus.

Females (Fig. 12) resemble males in most char-
acters, differ in the shorter cephalic setae and
smaller amphids placed at the level of 7-8 (6-7
in males) cuticle annuli. Ovaries didelphic, am-
phidelphic, outstretched. Spermathecae not seen.
Caudal glands incaudal.

Comparison. Our specimens are very similar
to those described by Turpeenniemi (1997)
(Turpeenniemi’s data are in brackets): L 440-
472 μm (vs. 401-470 μm), length of pharynx 68-
73 μm (68-75 μm), tail length 59-64 μm (vs. 55-
73 μm), head diameter 6.5-7.0 μm (vs. 6-7 μm),
body diameter at the level of cardia 17-19 μm
(15-18 μm), mid-body 23-26 μm (vs. 16-21 μm),
anal body diameter 13-15 μm (vs. 11-17 μm);
length of spicules 18-20 μm (vs. 17.5-21.0 μm),
gubernaculum 8-9 μm (vs. 8-10 μm); De Man
indexes: a 17.1-20.5 (vs. 20.0-29.3), b 6.4-6.7
(vs. 5.4-6.6); c 6.9-7.4 (vs. 5.8-8.8). c´ 4.0-4.5
(vs. 3.2-5.9). A larger dispersion in values of in-
dexes in Turpeenniemi’s description in compari-
son with our data is caused by larger sampling (5
specimens in our description vs. 26 specimens
in the description of Turpeenniemi).

Two medioventral preanal setae and dots on
cuticle observed in our specimens were not men-
tioned by Turpeenniemi, while the renetta and
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Figs 11-15. Microlaimus limnophilus Turpeenniemi. 11, total view of male; 12, total view of female; 13, male tail; 14,
male copulatory apparatus; 15, anterior body region of female. Scales: 50 μm (11, 12), 10 μm (13-15).
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cervical pore noticed by Turpeenniemi are not
observed in our material.

M. limnophilus resembles M. globiceps, which
is a rather small species with annulated cuticle.
According to Gerlach (1953), body length of M.
globiceps from the Kiel Bay is 515 μm (vs. 440-
472 μm in our description of M. limnophilus),
mid-body diameter 22 μm (vs. 24-27 μm); a 23
(vs. 17.1-20.5); b 6.4 (vs. 6.4-6.7); c 6.5 (vs. 6.9-
7.4). According to Turpeenniemi (1997), M. glo-
biceps is characterized by the following meas-
urements (our measurements of M. limnophilus
are given in brackets): L 546-648 μm (vs. 440-
472 μm), oesophageal length 94-103 μm (vs. 68-
73 μm), tail length 47-88 μm (vs. 59-64 μm),
mid-body diameter 16-23 μm (vs. 24-27 μm),
length of spicules 19-23 μm (vs. 18-20 μm),
length of gubernaculum 9-12 μm (vs. 8-9 μm);
indexes a 27.1-37.9 (vs. 17.1-20.5); b 5.4-6.5 (vs.
6.4-6.7); c 6.8-11.8 (vs. 6.9-7.4); c´ 2.9-7.6 (vs.
4.0-4.5). M. limnophilus and M. globiceps differ
in the width of cuticle annuli, shape of terminal
esophageal bulb, and size of testes (in M. globi-
ceps anterior testis is almost twice as large as
posterior one, while in M. limnophilus both tes-
tes are well-developed and equal in size).

Distribution. Baltic Sea, Gulf of Bothnia, depth
5-17 m. The species is recorded from the White
Sea for the first time.

Microlaimus paraconothelis sp. n.
(Figs 16-21)

Holotype. M, Russia, White Sea, Nickodimsky light-
house, depth 15 m, glycerin slide no. D-1/5.

Paratype. M, Russia, White Sea, Kandalaksha Bay,
Velikaya Salma Strait, Biological Station of Moscow State
University, sand with spicules, depth 12 m, glycerin slide
no. D-1/6.

Description. Holotype. L 1702 μm. a 31.1; b
8.3; c 11.7; c´ 2.5. Length of pharynx 204 μm,
tail length 145 μm. Distance from the anterior
end to amphid 15.7 μm, cervical pore 49 μm,
nerve ring 131 μm. Body diameter at the level of
cephalic sensillae of the second circle 15.5 μm,
third circle 18.0 μm, amphid  22.1 μm, nerve ring
45 μm, cardia 49 μm, mid-body 55  μm, anus
58 μm.

Paratype. L 1548 μm. a 27.6; b 7.9; c 12.4; c´
2.4. Length of pharynx 195 μm, tail length
125 μm. Distance from the anterior end to am-
phid 12.2 μm, cervical pore 46.5 μm, nerve ring
110 μm. Body diameter at the level of cephalic

Figs 16-19. Microlaimus paraconothelis sp. n. 16, head of holotype male; 17, tail of holotype; 18, anterior body region
of holotype; 19, copulatory apparatus of holotype. Scales: 10 μm (16, 19), 50 μm (17, 18).
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sensillae of the second circle 14.6 μm, third cir-
cle 17.4 μm, amphid 20.5 μm, nerve ring 39 μm,
cardia 48 μm, mid-body 56 μm, anus 52 μm.

Body (Fig. 21) brownish, long, relatively thick,
mostly cylindrical, tapering to both ends. Cuti-
cle annulated, smooth in head region in front of
amphids.

Head (Fig. 16) weakly separated from the rest
of body by a slight cervical constriction. Buccal
cavity cyathiform, 21-24 μm long. Cheilostoma
with longitudinal ribs; oesophastoma surround-
ed by pharyngeal tissue. Stoma with three prom-
inent teeth (dorsal and two subventral). Cuticle
of stoma weakly sclerotized. Maximum width of

Figs 20-21. Microlaimus paraconothelis sp. n. 20, tail and precloacal area of holotype (supplements are pointed by
arrows); 21, total view of male. Scales: 30 μm (20), 100 μm (21).
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stoma 6.1-6.4 μm. Cephalic sensillae represent-
ed by 6 minute labial papillae (0.7-0.9 μm long),
6 cephalic setae of the second circle (3.0-3.5 μm
long) and 4 mediolateral setae of the third circle
(7.6-8.0 μm long). Amphid large, almost round,
12.7 μm (11.5-12.7 μm) in diameter (51-54% of
corresponding body diameter), situated at the lev-
el of posterior part of stoma. Two equal setae si-
tuated at the level of amphid (4.7 μm long) in
dorsal and ventral position, with short dorsal seta
behind.

Pharynx (Fig. 18) muscular, cylindrical in the
middle part, enlarged anteriorly in pharyngeal
bulb around stoma, forming posteriorly pyriform
cardial bulb (53-56 × 32-35 μm) with thickened
lumen cuticle. Diameter of pharynx in the mid-
dle part 15 μm (13 μm in paratype). Cardia round-
ish, 7 × 10 μm. Renetta placed ventrally to the
posterior part of cardial bulb, cardia and anterior
part of the intestine. Cervical pore situated in
front of the nerve ring.

Two testes present: outstretched anterior and
posterior, bent near the outlet of vas deferens.
Spermatozoa large (to 30 μm long), oblong. Vas
deferens consisting of cylindrical cells with
brownish granules. Spicules (Fig. 20) 77 μm long
in holotype, 70 μm long in paratype, curved
(measured along the arc). Gubernaculum 38 μm
(30 μm in paratype) long, weakly dilated proxi-
mally. Cuticle (Fig. 19) weakly thickened in pre-
anal area, with 12-13 medioventral supplements
in the form of minute protuberances connected
with intracuticular canals. Tail (Fig. 17) obtusely
conical, short, covered with13 lateroventral, 7
laterodorsal and 4 lateral somatic setae. Caudal
glands incaudal; spinneret terminal.

Discussion. M. paraconothelis sp. n. is char-
acterized by the relatively short tail thickened
behind anus, with several rows of setae, sclero-
tized stoma, relatively long (1.54-1.73 μm) and
thick (mid-body diameter is 56-60 μm) body.

The species has similar pattern of cephalic
sensillae position with Microlaimus and can-
not be related to Bolbolaimus Cobb, 1920, in
spite of the presence of pharyngeal bulb around
oesophastoma and sclerotization of its cuticle.
M. paraconothelis mostly resembles M. cono-
thelis  in the subequal body length (1.4-1.8 mm
in M. conothelis (Lorenzen, 1973) and 1548-
1733 μm in M. paraconothelis), and short (ac-
cording to Lorenzen’s figure) and conical tail
thickened behind cloaca (Lorenzen, 1973).
Such combination of characters occurs only in
M. paraconothelis and M. conothelis. These
species are also similar in shape, position and
relative diameter of amphids (51-54% in M.
paraconothelis vs. 50% of corresponding body
diameter in M. conothelis). Cephalic setae of
M. paraconothelis are subequal in length to

those of M. conothelis: length of setae of the
second circle is 3.4-3.6 μm (vs. 3.5 μm), third
circle 9.5-11.8 μm (vs. 8.5-9.0 μm in M. cono-
thelis). Both species are characterized by the
presence of somatic setae on the tail.

 M. paraconothelis differs from M. conothelis
in the thicker body (a 27.0-30.6 vs. 42-69 in M.
conothelis), considerably longer spicules (70-
77 μm vs. 28-32 μm), shape of gubernaculum,
structure and number of supplements. Thus, M.
paraconothelis is characterized by 12 supple-
ments in the form of canals in precloacal thick-
ened medioventral cuticle, while M. conothelis
has 3-4 conical preanal supplements situated on
protuberances. These species also differ in the
number of rows of somatic setae on the tail (in
M. conothelis, somatic seta are arranged in two
sublateral rows). Most of the somatic setae
present in M. conothelis in the neck region are
absent in M. paraconothelis.

Microlaimus zosterae Allgén, 1930
(Figs 22-28)

Microlaimus zosterae Allgén, 1930: 62-63, fig. 5a-c; Platt
& Warwick, 1988: 402-403, fig. 187.

Material. Russia: 3 M, 3 F in glycerin slides, White
Sea, Kandalaksha Bay, Velikaya Salma Strait, Biological
Station of Moscow State University, accumulation of de-
caying algae, transect B, 0 m, wash-out from laminaria.

Description. M. L 618-691 μm. a 27.0-29.4; b
6.7-7.2; c 9.4-9.9; c´ 3.6-3.8. Length of pharynx
92-96 μm, tail length 66-70 μm. Distance from
the anterior end to amphid 14.5-16.0 μm, nerve
ring 50-52 μm. Body diameter at the level of outer
cephalic sensillae 10.5-11.6 μm, amphid 12.4-
13.5 μm, nerve ring 15.7-19.2 μm, cardia  18.5-
21.0 μm, mid-body 22.9-23.5  μm, anus 18.0-
19.7 μm.
F. L 584-635 μm. a 27.4-29.5; b 6.4-6.8; c 8.8-

9.2; c´  3.9-4.0; V 48-52 %. Length of pharynx
89-94 μm, tail length 66-69 μm. Distance from
the anterior end to amphid 13.5-15.0 μm, nerve
ring 48-49 μm, vulva 286-320 μm. Body diame-
ter at the level of cephalic sensillae of the third
circle 11.4-12.5 μm, amphid 13.2-15.5 μm, nerve
ring 16.5-18.0 μm, cardia 19-20 μm, mid-body
20.8-21.8  μm, anus 16.7-17.3 μm.

Body (Figs 23, 27) oblong, brownish, fusiform.
Cuticle from almost smooth to weakly striated,
without dots. Head (Fig. 22) not separated from
the remaining body. Six inner labial papillae (first
circle), 6 papillae of the second circle and 4 short
papilliform setae of the third circle present. Sto-
ma 5.9-6.5 μm long, with two small teeth (dorsal
tooth and small denticles opposite to it). Amphid
roundish, monospiral, distance from it to the front
end about twice the stoma length. Diameter of
amphid 5.8-6.1 μm in males (43-45% of corre-
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Figs 22-28. Microlaimus zosterae Allgén. 22, male head; 23, total view of male; 24, male copulatory apparatus; 25,
female tail; 26, total view of female; 27, anterior body region of male; 28, male precloacal area. Scales: 10 μm (24, 28),
50 μm (23, 27), 12 μm (22, 25, 26).
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sponding body diameter), 4.5-5.9 μm in females
(34-39% of corresponding body diameter).

Pharynx (Fig. 26) muscular, with posterior car-
dial bulb (16.5-18.4 μm long, 12.8-14.6 μm
wide), cylindrical anteriorly to the bulb, with very
weak dilatation surrounding stoma. Diameter of
pharynx at the level of the nerve ring 5.8-7.1 μm.
Cardia not large, oval. Renetta not observed.

Two outstretched testes present (Fig. 23): long-
er anterior, with short germinative zone to the
right of the intestine, and shorter posterior to the
left of the intestine. Spicules (Fig. 24) measured
along the arc 28-31 μm long, arcuate, capitated.
Gubernaculum 14.5-16.2 μm long, without apo-
hysis, curved, tapering to the ends, wider in the
middle part. Medioventral cuticle weakly thick-
ened along 87-100 μm area in front of cloaca. 4-
5 supplements in the form of thin canals in cuti-
cle, with outlets on minute protuberances.

Ovaries didelphic, amphidelphic, outstretched.
Spermathecae absent. Tail short, conical, taper-
ing to the tip, with terminal spinneret.

Discussion. M. zosterae differs from other
Microlaimus species in the short body (less than
0.9 mm), papilliform setae of the third circle, very
weakly striated or optically smooth cuticle, con-
ical tail, and distance between amphids and front
end more than corresponding head diameter. Sup-
plements noticed in our description were not
mentioned in previous works. Jensen (1978)
placed Microlaimus zosterae Allgén, 1930 in the
group of species inquirenda. Actually, the origi-
nal description of Allgén (1930) is not detailed,
though it contains a figure and some measure-
ments. Platt & Warwick (1988), however, rede-
scribed this species and provided more details.

Distribution. North Sea; Baltic Sea, Oeresund;
Strangeford (North Ireland). The species is re-
corded from the White Sea for the first time.
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