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The superfamily Dorylaimoidea
(Nematoda) — a review
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Abstract. 'This paper gives a survey on the family Dorylaimidae within the superfamily Dorvy-
laimoidea (Nematoda). Both the family and four of the subfamilics — Amphidorylaiminac, Prodo-
rylaiminae, Dorylaiminae, Laimydorinae — are characterized, while the subfamily Afrodorylaimi-
nae will be discussed elsewhere. Nineteen genera are defined and 224 valid specics enumerated
and presented in form of keys. Four new genera — Apodorylaimus (Amphidorylaiminac), LProto-
dorylaimus (Prodorylaiminac), Crocodorylaimaus and Halodorylannus (Laimydorinac) — are proposed
and seven new species — Apodorylaimus bini, Dorylaiinus nwmidicus, Dorylaimus fodori, Crocodory-
latmus aequatorialis, Crocodorylaimus dimorphus, Mr ~dorylaimus kittenbergert and Calodorylaiinus
densus — are described. Several new combinations are introduced.

In a series of papers I should like to give a picture on the present taxonomic
status of the families, subfamilies, genera and species of the nematode super-
family Dorylaimoidea D MAN, 1876. The first paper has treated of the families
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Thorniidae De CoNIxck, 1965 and Thornenematidae Sippiqr, 1969 and enu-
merated eleven genera and 59 species. The present article deals with the family
Dorylaimidae pE MaN, 1876 and defines nineteen genera belonging to four
subfamilies. The subfamily Afrodorylaiminae ANDrRASSY, 1969 will be discussed
separately in a subsequent article. The number of species listed and presented

here is 224.
The family Dorylaimidae has been established by px Man (1876) for the
one genus Doryleimus. The main steps of its history can be summarized as

follows.

Mrcorerzky (1922) regarded the group as a subfamily (Dorylaiminae)
of the family Tylenchidae and ordered five genera into it ( Dorylaimus, Actino-
lnimus, Trichodorus, Campydore and [lolonchus). Bayris and Dausyuy (1926)
discussed the subfamily Dorylaiminae within the family Anguillulinidae and
enumerated twelve genera in it. THORNE (1939) re-established the Dorylaimidae
as a family and divided it into five subfamilies: Dorylaiminae, Tylencholai-
minae, Actinolaiminae, Nygolaiminae and Longidorinae. He mentioned seven
genera in the subfamily Dorylaiminae and fifteen in the other subfamilies.
In accepting THORNE’s system CHITWOOD (1950) gave the same division of the
family.

Baxer (1962) left only two subfamilies (Dorylaiminae and Tylencholai-
minae) and listed 23 genera (and two uncertain ones). Goopry (1963) divided
the Dorylaimidae into three subfamilies (Dorylaiminae, Actinolaiminae, Tylen-
cholaiminae) and counted 35 genera. Paramoxov (1964) added Nygolaiminae
to the above three subfamilies, and listed 16 genera within the Dorylaiminae.
Dr Cowinck (1965) distinguished two subfamilies only (Dorylaiminae and
Thorniinae), and counted 21 genera in the Dorylaiminae. SIpDIQI (1969) returned
to the old conception of pr MAN, and regarded the genus Dorylaimus as the
only representative of the whole family.

In 1969 I outlined a new system of the Dorylaimidae, and proposed four
subfamilies: Dorylaiminae (Dorylaimus, Paradorylaimus, Ischiodorylaimus),
Laimydorinae (Laiinydorus, Idiodorylaimus), Mesodorylaiminae (Mesodory-
latmus, Calodorylaimus, Drepanodorylaimus) and Afrodorylaiminae (Afro-
dorylaimus). Not yet knowing this paper, FERR1S (1971) published a quite
different system: she divided the family into six subfamilies: Dorylaiminae
(with 23 genera), Discolaiminae (with 4 genera), Nordiinae (with 3 genera),
Cephalodorylaiminae (with 1 genus), Pungentinae (with 5 genera) and Vander-
lindiinae (with 1 genus).

In a book (1976) I further developed my previous system (1969). I grouped
the genera into four subfamilies as in the above-mentioned paper and added
a further genus, Minidorylasmus. 1.11AVA (9184) accepted the outline of this
system in general but added two subfamilies, Prodorylaiminae (with 2 genera)
and Thornenematinae (with 3 genera) to the family.

Besides the above scientists a number of other authors has contributed
to the knowledge of the Dorylaimidae. At least one of them should not be left
unmentioned; it is Loor, who has given, especially in his papers of 1983 and
1985, many valuable comments to the taxonomic problems of our group, the
so-called “long-tailed dorylaims”.



Tamily DORYLAIMIDAE pE Max, 1876

Dorylaimoidea. Small to large nematodes, body varying between 0.8 and
8.5 mm, Cuticle smooth or finely annulated, occasionally provided with longi-
tudinal ridges. Head offset or continuous with neck, labial framework not
sclerotized. Spear straight or slightly sinuate, moderately long, aperture gene-
rally occupying 1/3 of its length Guiding ring simple or double. Oesophagus
expanded in posterior half or so. Prerectum distinet, occasionally very long.
Female genital organ didelphic, both ovaries lying in general on the same side
of intestine. Vulva mostly equatorial, with sclerotized lips. Testes two, spicula
dorylaimoid with small lateral pieces. A pair of adcloacal papillae and a ventro-
medial row of numerous supplements present. Tail predominantly with sexual
dimorphism: in females attenuated to filiform, in males short and rounded;
in some cases long and filiform in both sexes.

The family may be characterized within the superfamily Dorylaimoidea
by the simple vestibule, the shape of spear, the always amphidelphic gonads
and the tail which is either long in both sexes or shows a sexual dimorphism.

The two dozen genera may be grouped into five subfamilies:

Amphidorylaiminae ANDRASSY, 1976
Prodorylaiminae ANDRASSY, 1969
Dorylaiminae DE MaXN, 1876
Laimydorinae ANDRASSY, 1969
Afrodorylaiminae ANDRASSY, 1969

Subfamily AMPHIDORYLAIMINAE AxpRASSY, 1976

Dorylaimidae. Small to medium-sized animals. Cuticle smooth, without
longitudinal ridges. Spear straight, moderately long, guiding ring thin. Sper-
matozoa fusiform. Spicula simple, not truly dorylaimoid, without central
thickening and lateral pieces. Supplements few, spaced. Tail in both sexes
similar, filiform.

Two genera (with 4 species):

Amphidorylaimus ANDRASSY, 1960
Minidorylaimus ANDRASSY, 1972 (syn. n.)
Apodorylaimus gen. n.

Key to genera of Amphidorylaiminae
1 Supplements 5—8, arranged inpairs ... o i e e Apodorylaimus gen. n.

— Supplements Ior2 ....... ... i i Amphidorylaimus ANDRASSY

Genus Amphidorylaimus ANDRASSY, 1960

Syn. Menidorylogmus ANDRASSY, 1972 (syn. n.)

Dorylaimidae, Amphidorylaiminae. Body 0.8 —1 mm long, fairly slender.
Cuticle smooth or very finely annulated. Lips well separate, angular, head
offset. Amphids broad, funnel-shaped. Spear straight, 8 —11 um, about as long
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as labial width; aperture 1/3 of its length. Guiding ring double but narrow,
located less than one-head diameter from anterior body end. Oesophagus expand-
ed posterior to its middle. Prerectum in both sexes two or three anal dia-
meters long, in males beginning anterior to the supplements. Vulva longi-
tudinal, far pre-equatorial (in 34 —419%,). Female gonads amphidelphic. Eggs
elongate, 5—6 times as long as wide. Testes two, spermatozoa spindle-shaped.
Spicula simple, alaimoid, without central thickening and lateral pieces. Supple-
ments one or two, precloacal space as long as or shorter than spicula. Tail in
both sexes similar, filiform, about 20 times as long as anal body diameter.

Type-species: Dorylaimus infecundus CoBB in THORNE & SWANGER, 1936
= Amphidorylaimus infecundus (CopBin THORNE & SWANGER, 1936) ANDRASSY,
1960.

This genus is unique within the family in having quite simple, not dory-
laimoid spicula and a very limited number of copulatory supplements.

The representatives of Amphidorylaimus live in the soil around roots and
occur in Asia, Africa and South America.

Two species:

A. flagellicauda MONTEIRO, 1970

A. infecundus (CosB in THORNE & SWANGER, 1936) ANDRASSY, 1960
Dorylaimus infecundus Cops in THORNE & SWANGER, 1936
Minidorylaimus decembris ANDRASSY, 1972 (syn. n.)

Key to spectes of Amphidorylaimus

1 One supplement, lying before the spicula. — @: L = 0.79—1.0 mm;a = 36—-48; b = 4.4—5.3;
c=32-4.0; V =34-409%. 3: L = 0.87 mm; a = 42; b = 4.4; ¢ = 4; PO: 1. (India, Bra-

2 1 Ot flagellicauda MoNTEIRO

— Two supplements, the posterior one lying level with the spicula. — 2: L = 0.80—-0.95 mm;
a=233—-46; b =4.5-4.8;¢c =3.4—-4.2; V = 39-41%. 3: L = 0.74 mm; a = 43; b = 3.9;

¢ = 4.7; PO: 2. (Japan, Congo Republic, Venezuela) ............... .. iiiiiiiiiieennn.
infecundus (CosB in THORNE & SWANGER)

Remarks

Amphidorylaimus infecundus. — 1 deseribed from the Congo Republic a new genus and spe-
cies, Minidorylaimus decembris ANDRAssY, 1972. Although the male is not known, I suppose that
this genus is identical with Amphidorylaimus; their main characters correspond well (body small,
lips angular, spear short with comparatively large aperture, vulva longitudinal, without sclerotized
lips, eggs unusually large, tail very long). On the basis of the measurements, shape of head, length
of spear and tail, I regard M. decembris as a junior synonym of 4. infecundus.

Genus Apodorylaimus gen. n.

Dorylaimidae, Amphidorylaiminae. Body 0.8 to 1.7 mm long, fairly slender.
Cuticle smooth. Lips not or slightly separate, head offset or continuous with
neck. Amphids broad, funnel-shaped. Spear straight, gradually widened to
its proximal end, 1026 um, as long or almost twice as long as labial diameter;
aperture 1/3 of its length. Guiding ring thin, simple, located far back. Oesophagus
enlarged gradually. Prerectum short, in females hardly longer than body width,
in males beginning in the range of supplements. Vulva pre-equatorial, without
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sclerotization. Female genital organ amphidelphic. Testes two, spermatozoa
spindle-shaped. Spicula semi-dorylaimoid, simple, without inner sclerotization
and lateral pieces. Supplements 5 — 8, arranged by twos. Precloacal space longer
than spicula. Tail in both sexes filiform, 10 to 22 anal diameters long.

Type-species: Apodorylaimus bins sp. n.

The genus is unique within the Dorylaimidae in having supplements arran-
ged by twos. It is similar to Amphidorylaimus ANDRASSY, 1960 but the prerectum
is short, the spicula are somewhat more developed and the supplements more

numerous and differently arranged.
Aquatic or semi-aquatic nematodes known from Asia and Africa.

Two species:
A. bini sp. n.

A. congonensis {ANDRASSY, 1960) comb. n.
Dorylaimus infecundus apud SCHUURMANS STEKHOVEN & TEUNISSEN, 1938
Amphidorylaimus congonensis ANDRASSY, 1960

Key to specres of Apodorylarmus

1 Spear 24— 26 um, twice as long as labial width; supplements 8 (4 pairs); body to 1.7 mm. ~ @:
L=12-1.7 mm; a =37—-42; b = 3.8-4.7; ¢ =3.1-3.9; V =38-43%; ¢’ = 18-22,
g:L = 1.6mm;a =45;b = 4.5;¢c = 3.6;¢’ = 16; PO: 8. (India) .............. bini sp. n.

— Spear 10 um, as long as labial width; supplements 5 (6?, 3 pairs); body hardly 1 mm. — ¢ un-
known. @:L = 0.8 mm;a = 45;b = 4;¢c = 4.3;¢’ = 10; PO: 5. (Zaire) ....... ..o,
congonensis (ANDRASSY)

Subfamily PRODORYLAIMINAE ANDRASSY, 1969

Dorylaimidae. Bigger animals, predominantly well over 1 mm (to 5.5 mm).
Cuticle without longitudinal ridges. Spear straight, guiding ring simple, thin.
Spermatozoa oval to fusiform. Spicula dorylaimoid. Supplements numerous,
contiguous or spaced. Tail in both sexes similar, elongate to filiform.

Three genera (with 19 species):

Prodorylaimium ANDRASSY, 1969
Prodorylaimus ANDRASSY, 1959
Protodorylaimus gen. n.

Key to genera of Prodorylatininae

Protodorylaimus gen. n.
— Prerectum much shorter (in feinales to 4, in males to 8 anal diameters); body not so slender .. .2

2 Supplements spaced and limited in number (6-—-10) ........... Prodorylaimium ANDRASSY
— Supplzments contiguous and numeronus (13~-31) ................. Prodorylaimus ANDRASSY

Genus Prodorylaimus ANDRASSY, 1959

Dorylaimidae, Prodorylaiminae. Body varying in length between 1 and
5 mm, generally slender. Cuticle moderately thick, smooth or very finely
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annulated. Lips hardly separate, head mostly slightly offset. Amphids broad,
funnel-shaped. Spear straight, 1.5 —2.5 times as long as labial diameter, 18 to
50 um. Aperture occupying 1/4 or 1/3 of spear length. Guiding ring thin, located
maximum at a distance of one-head diameter from anterior end. Oesophagus
widened near its middle. Prerectum in females shorter (1—4 anal diameters)
than in males (4 — 8 anal diameters, beginning nearly level with the anteriormost
supplement). Female genital organ amphidelphic. Vulva mostly longitudinal,
in 35 to 569, of body length, with sclerotized lips. Testes two, spermatozoa
oval to fusiform. Spicula dorylaimoid. Supplements contiguous, 13 to 31 in
number; precloacal space longer than spicula. Tail in both sexes similar, elongate
to filiform, 2 to 25 times as long as anal body diameter (in males somewhat
shorter than in females). Males in general nearly as common as females.

Type-species: Dorylaimus longicaudatus in sense of DE MaN, 1876and
subsequent authors = Prodorylaimus longicaudatoides ALTHERR, 1968*

Within the subfamily the genus Prodorylaimus ANDRASSY, 1959 is well
characterized by the comparatively short prerectum and the great number
of contiguous supplements.

In his 1985 paper Loor discussed the genus Prodorylaimus and published
several clear descriptions. He made some taxonomic-nomenclatorial proposals
as well, a part of which, however, I cannot agree with. He explained the outlines
of the genus too widely. For instance, he transferred a number of Laimydorus
species, in which males were not known, to Prodorylaimus. Why would it be
better to see these species here and not there? (At this moment we don’t know
whether their males are long- or short-tailed). A number of new combinations
have been superfluously proposed so. Afterwards, Loor synonymized the genus
Drepanodorylaimus JAIRAJPURI, 1966 with Prodorylaimus. This proposal is
quite wrong. Drepanodorylaimus is a distinet genus having good and constant
characteristics by which it may be distinguished from Prodorylaimus not only
at genric but also at subfamily level.**

The representatives of Prodorylaimus inhabit wet biotopes. They are
distributed in Europe (5 species), Asia (5 species), Africa (5 species), South
America (3 species) and Australia (1 species). The most common of them, the
type-species, has been recorded from 26 countries or states hitherto.

Thirteen species:

P. brasiliensis (MEYL, 1956) ANDRASSY, 1959
Dorylaimus brasiliensits MEYL, 1956

P. dahli (ArrHERR, 1960) ANDRASSY, 1964
Dorylaimus dahli ALTHERR, 1960

P. dolichurus (Loos, 1946) SipDIQI, 1969
HEnchodelus dolichurus Loos, 1946

P. eliavai THALOLIKHIN, 1977

P. ensis KLEYNHANS, 1970

P. filiarum AxprAssy, 1964
Prodorylaimus gurvitschi Eriava, 1975 (syn. n.)

* As proposed by Loor (1980), since the original species, Dorylaimus longicaudatus BUTscHLI
1874 is a species inquirenda.
** The genus Drepanodorylaimus and reclated forms will be discussed in & separate paper.
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kukuy THALOLIKHIN, 1977
longicaudatoides ALTHERR 1968
Dorylaimus longicaudatus apud DE MAN, 1876, 1880, 1884; Loor, 1961;
AXNDRASSY, 1959, 1964, 1969
Prodorylaimus Eralli THALOLIKHIN, 1975 (syn. n.)
mas Loor, 1985
Prodorylaimus longicaudatus apud Loor & CoomaxNs, 1970
obesus AHMAD & JAIRAJPURI, 1982
paralongicaudatus (MICOLETZKY, 1925) ANDRASSY, 1959
Dorylaimus paralongicaudatus MICOLETZKY, 1925
Dorylaimus filiformis apud SCHUURMANS STEKHOVEN & TEUNISSEN, 1938
rionensis (GERLACH, 1954) ANDRASSY, 1959
Dorylaimus rionensis GERLACH, 1954
rotundiceps Loor, 1985

Key to species of Prodorylatmus

Tail short, in females 2—4 anal diameters .......... ... it 2
Tail longer, in females 7—25 anal diameters ... o i e 3
Spear 30 — 50 gm long; body longerthan 2mm ........ ... o il 3
Spear 20 — 25 wm long; body distinetly shorter than 2 mm ............. .. ... ... ..., 4

Spear length above 40 ym; supplements 25 or more, — 2: L = 2.1-2.8mm;a = 17-25; b =
34-4.0; ¢ =15—-18; V =49-539; ¢’ =3-3.5. §: L = 2.2—2.6 mm; a = 17-23; b =
= 3.7—4.1;¢ = 15—-19; PO: 25— 28. (Soviet Union: Baical Lake) ..... kukuy THALOLIKHIN
Spear length under 40 ym; supplements 22 or less. — Q: L = 2.5—3.3 mm; a = 37-33; b =
=43-5.9;¢=21-27; V=44—-47%; ¢ =3—-4. 3: L = 2.0-2.6 mm; a = 51-060; b =
= 5.3—-35.6;¢c = 20—30; P0O: 17— 22. (Kenya, South Africa, Brazil) ..... rionensis (GERLACH)

Tail, especially in females, dorsally bent; body relatively plump. — @: L = 1.6 —1.8 min;
a=206-30; b=4.6-5.2; ¢c=26~30; V=50-569%; ¢ =2.3: L=1L6-17 mm; a =
26—30;b = 4.7-5.2;¢c = 6.4—6.9; PO: 15— 18, (India) ...... obesus AHMAD & JAIRAJPURI
Tail straight or ventrally bent; body slender. — @: L = 1.1-1.3 mm; a = 40-53; b = 4.2
4.8;¢c =27-31;V =41-48%; ;¢ =2-25.3:L = 1.0—-1.2mm;a = 48—52; b = 4.3—-4.8;
¢ =25—37; PO: 13—14. (Brazil) ...... .. ... i brasiliensis (MEYL)

Spear long, 45 — 50 um; female tail 6 — 8 times anal diameter. — 2: L = 2.9—-4.2 mm;a = 22—
28; b = 3.5—-4.2; ¢ = 153-16; V = 48—-559%; ¢ = 6—-8. §: L = 4.5—4.9 mm; a = 31-33;
b =4.4—4.8; ¢c = 16— 35; PO: 28— 30. (Soviet Union: Baical Lalke) ... eliavai THALOLIKHIN
Spear shorter, 18 to 40 wm; female tail at least 10 times anal diameter ................... 4}
Spear longer than 30 sm ... e 7
Spear 25 m Or BNOTLEr .+ttt i 10
Number of supplements 21 —31. — 2: L = 2.5—3.5mm;a = 30—-45;b =4—-7;¢c = 4.4—8.0;

V =35—-456%; ¢> =16—18. 3: L = 2.0—-3.0 mum; a = 30—45; b = 4.0-5.8; ¢ = 9—-15;
PO: 21— 31. (Holland, Federal and Democratic Germany, Denmark, Finland, Poland, Switzer-
land, Austria, Hungary, Czechoslovakia, Yugoslavia, Spain, Italy, Soviet Union [Russia, Lit-
huania, Latvia, Uzbekistan, Tadzhikistan, Azerbajzhan], Cameroon, Zaire, Uganda, Kenya,

Tanzania, Chile, Campbell Islands) .................. ... ..... longicaudatoides ALTHERR
Number of supplements 14 —20 .. ... .. e e 8
Tipoftailfinely rounded; body veryslender. - ¢: 1. = 2.2 -3.6mm;a = 43—-64;b = 4.6 -6.0;
c=T7-10; V=235-419; ¢ =12. §: L =22-3.4 mm; a =41—-54; b = 4.4—-5.4; ¢c =
12—18; PO: 15—18. (Cameroon) ........ciuuunininivinennnnonnenennnn. dabli (ALTHERR)
Tip of tail pointed; body less slender ... i e 9

Supplements 14 —15. — @: L =2.7—-2.9mm; a = 37—44; b = 5.3—-35.8; ¢ = 2.8=3.2; V =
= 38-399%;¢ =20.3:L =24—-20mm;a = 38—-42; b = 4.9;¢c = 3.3-3.6; PO: 14— 15.
(South Africa) ... i i s ensis KLEYNHANS
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— Supplements 15—20. — 9: L = 2.4—-3.0 mm; a =30—-40; b =435-6.0; ¢
V =37—-43%; ¢ =12—-16. 3: L = 2.0—-2.9 mm; a = 36—-40; b = 4.0-56.3; ¢
PO: 15— 20. (Hungary, Soviet Union {Lithuania], Angola, Zaire, Kenya, Tanzania) .........

paralongicaudatus (MrcoLETZK Y)

10 Lip region narrow, rounded, continuous with neck; supplements 13—-14. — 9: L = 2.3—-2.8
mm; a = 48—63; b = 5.6—-6.7; ¢ = 4.5—-6.5; V = 35-42%,; & =15-23. §: L 2.0-2.6
mm;a = §1—-60; b = 5.3-5.6;¢c = 6.3; PO: 13— 14. (Holland, Switzerland, Hungary) ......

rotundiceps LooF

— Lip region broad, not rounded, more or less offset; supplements 16—25 .................. 11

11 Tail extremely long, 25 anal diameters, 1/3 of body length; male prerectum originating at level
of the anterior supplement. — @: L = 2.1 mm; a = 48; b = 5.5; ¢ = 3.1; V = 39; ¢’ = 251.

S:L = 21mm;sa = 48; b = 5.3; ¢ = 3.4; PO: 15— 18, (Sri Lanka). ...... dolichurus (Loos)
— Tail shorter, 10— 16 anal diameters, 1/6 —1/8 of body length; male prerectum originating well
before the supplements . ... ... i iiineiiniiii ittt eeen. 12

[2 Vulva transverse; spear 22—26 um long. — @: L = 1.8—-2.4 mm; a = 42—-51; b = 5.4-5.8;
¢c=088-17,V =43-489 ;¢ = 12-15. §: 2.2-2.3 mm; a = 32-58; b = 5.5—-6.0; ¢ =
6.4 —-6.9; PO: 19— 25, (Holland, Switzerland, Federal Germany, Austria, Italy) ....mas Loor

— Vulva longitudinal; spear 18 =20 ym long. — ?: L = 1.6—~2.2mm;a = 40-52; b = 5.4 -6.5;
c=1055-79;V=40-489%; ¢ = 10—-16. 3: L = 1.6—2.3 mm; a = 40-55; b = 5.4—-6.7;
¢ = 6.1-8.4; PO: 16 —21. (Holland, Hungary, Soviet Union [ Ukraine]) . .filiarum ANDRASSY

Remarks

Prodorylaimus filiarum. — No differences can be stated between P. gurvitschi ELiava, 1973
and P. filiarum ANDRASSY, 1964 : the measurements of body, the length of spear and tail, and also
the number of supplements are the same in both species. ELIAVA’s species is consequently a junior
synonym of filiarum.

Prodorylaimus longicaudatoides. — There is no doubt about the identity of P. kralli THALO-
LIKHIN, 1975 and P. longicaudatoides ALTHERR, 1968. I could examine one female and two males
from the type material, kindly sent by Dr. THavLoLIkHIN, and concluded that the Russian author
has overlooked the length of the spear. In the original description (1975) as well as in a later paper
(1980) he mentioned 75 —80 ym for the length of spear against my 3335 um. Besides, also the
other characters of kralli correspond well to longicaudatoides.

Genus Prodoryleimium ANDRASSY, 1969

Dorylaimidae, Prodorylaiminae. Body 1.1 to 2.5 mm long, moderately
slender. Cuticle smooth or very finely striated. Lips slightly separate, offset.
Amphids broad, funnel-shaped. Spear straight or slightly sinuate, 14 to 26 pym
long, 1.3 —1.8 times longer than labial diameter; aperture occupying 1/3 of its
length. Guiding ring thin, located less than one-head diameter behind anterior
body end. Oesophagus widened in or somewhat behind the middle. Prerectum
in females short (2 — 3 anal diameters), in males originating level with the anterior
supplements. Female gonads amphidelphic, vulva pre-equatorial (in 38 —45%,),
with sclerotized Jips. Testes two, spermatozoa fusiform. Spicula dorylaimoid.
Supplements 6 to 10, spaced; precloacal space shorter or longer than spicula.
Tail in both sexes similar, filiform, 5 to 26 times as long as anal body diameter,
in males not shorter than in females. Both sexes equally common.

Type-species: Dorylaimus brigdammensis DE MAN, 1876 = Prodorylaiimiwm
brigdanmense (DE MAN, 1876) ANDRASSY, 1969.

This genus is similar to Prodorylaimus ANDRASSY, 1959 but its supplements
are spaced and less in number.
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The Prodorylaimium species live in the soil or in limnic habitats, and are
known in Europe (2 species) and Asia (3 species). The most common species,
P. brigdammense, has been recorded from 20 countries or states.

Four species:

P. alpinum ANDRASSY, 1978
P. brigdammense (DE MaN, 1876) ANDRASSY, 1969
Dorylaimus brigdammensis DE MAN, 1876
Prodorylaimus brigdammensts (DE ManN, 1876) GooDEY, 1963
P. goaense AHMAD & JAIRAJPURI, 1985
P. stenosoma (DE MaN, 1876) ANDRASSY, 1973
Dorylaimus stenosoma DE MAN, 1876
Dorylaimus brigdammensis apud DE MAN, 1884 (partim); Loor, 1961

Key to specics of Prodorylaimium

—

Supplements 9— 10, the posteriormost of them levelling with the spicula. — §: L = 1.1-1.3
mm; & = 35—-36; b = 4.3—4.6; ¢ =8.7-10; ¢’ = 5—6; PO: 9—10. 2 unknown. (Nepal,
03 - 1 alpinum ANDRAsSSY
— Supplements 6 — 8, the posteriormost of them located before the spicula ................... 2

2 Spear 13— 14 pm, hardly longer than labial width. — @: L = 1.5— 1.7 mm; a = 38—45; b =
=4.7-58.7;¢ = 4.5-6.0; V = 38—-45%;¢c’ =8-10. 3: L = 1.2— 1.5 mm;a = 35—45; b =
= 3.9-5.0; ¢ = 5.0—6.5; PO: 6—8. (Holland, Federal Germany, Denmark, Poland, Switzer-
land, Hungary, Rumania, Spain, France, Italy, Soviet Union [Russia, Lithuania, Georgia,
Uzbekistan, Azerbajzhan, Tadzhikistan], India, Taiwan, Japan, Sumatra, Suriname) .........

brigdammense (pE Man)

— Spear 20 — 26 gm, nearly twice as long aslabial width ...................ooooiiiiii 3

Tail 18 — 26 times as long as anal diameter; spear 25 —26 gm. — ¢: L = 1.6—-2.0 mm; a = 44—
56; b =4.2-4.9; ¢ =3.1-38; V=41-43%; ¢ =18-26. 3: L = 1.7 mm; a = 39; b =
=44;¢c=32;PO:8. (India) ..........c.oiiiiiiiiinn.. goaense AHMAD & JAIRAJPURI
— Tail 8— 10 times as long as anal diameter; spear 20 ym. — 2: L = 1.8 -2.6 mm; a = 38—-50;
b=252-63;c¢c=47-65; V=239-429%; ¢ =8-10. §: L = 1.9—2.56 mm; a = 43 —48;

o

b=588-67; ¢c=6-7; PO: 6—7. (Holland) ..........c...c. ..., stenosoma (DE MaN)
Remarks
Prodorylaimium alpinum. — 1 found this species recently in Korea, Nampo Vando, near

Pyongyan, in soil around grass roots, June 1984, one male and two juveniles. 3: L = 1.3 mm; a=
= 36;b = 4.6; ¢ = 10; ¢’ = 5; supplements 9, the last of them at level of the spicula; spear 16 um
long; spicula 38 um long.

Genus Protodorylaimus gen. n.

Dorylaimidae, Prodorylaiminae. Body 2.5 to 4.8 mm long, excessively
slender (a = 64 to 81). Cuticle moderately thick, smooth or very finely annulated.
Head not offset, lips hardly separate. Amphids funnel-shaped. Spear straight,
10 —12 um, equal with labial diameter. Guiding ring simple, thin, lying closer
than one-head diameter to the anterior end. Oesophagus expanded near its
middle. Prerectum of both sexes unusually long, 15—25 times as long as anal
body width, in males beginning very far before the supplements. Female genital
organ amphidelphic, vulva longitudinal and pre-equatorial (in 38 —41%,).
Testes paired. Spicula dorylaimoid. Supplements contiguous, 15 to 22 in number;
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precloacal space longer than spicula. Tail in both sexes similar, filiform, 10— 14
times as long as anal body diameter.

Type-species: Prodoryleimus dalmassoi 1Looy, 1985 = Piolodorylaimus
dalmassci (Loor, 1985) comb. n.

This genus is similar to Prodorylaimus ANDRASSY, 1959 in general habit
but differs from that by the very slender body, the short and weak spear and
the extremely long prerectum in both sexes.

As far as known the Protodorylaimus species live in the soil and occur in
Europe and Asia.

Two species:
P. dalmassci (Loor, 1985) comb. n.
Prodorylaimus dalmassoi 1LOOF, 1985

P. kazakhstanicus (SAcirov, 1978) comb. n.
Prodorylaimus kazakhstanicus Sacrrov, 1973

Key to species of Protodorylaimus

1 Body 4 -3 mm long; supplements 21 —22, — 2: L, = 4.0 -4.8Smm;a = 73—-81; b = 6.8—-7.9;
c=904-14; V=38-419%; ¢ =12-14. §: L = 4.6—-4.8 mm; a = 65—80; b = 7.8 -8.1;

e = 11=14; PO:21 =22, (FIance) ......uuirniniiniimineinennnaeenenns dalmassoi (LooF)

— Body 2.5—3 mm long; supplements 15. — Q: L = 2.5—2.6 mm; a = 64—65; b = 5.2—-5.8;
¢c=065-75; V=233-409%; ¢ = 10-14, §: L = 2.7 mm; a = 66; b = 5.9; ¢ = 8.6; PO:
15. (Soviet Union: Kazakhstan) ...... ... oot kazakhstanicus (SaGiTov)

Remarks
Protodorylaimus dalmassoi. — 1 could examine a female paratype specimen kindly sent by

Dr. Loor. The prerecctum was more than 800 g long, about 25-fold of anal body diameter. Such
an enormous length of the prercetum is so unusual within the family Dovylaimida~ that this pheno-
menon alone may he enough to separate dalmassot from the members of Prodorylaimus at genevic
level.

Subfamily DORYLAIMINAE pe Man, 1876

Dorylaimidae. Large nematodes, to 8.5 mm. Cuticle provided with cons-
picuous longitvdinal ridges, 28 to 60 in number on mid-body region. Spear
strong, straight, guiding ring double, tall. Spermatozoa fusiform, spicula dory-
laimoid. Supplements small and numerous, arranged in a continuous row or in
two groups. Tail of sexes dissimilar: in females elongate to filiform, in males
very short and broadly rounded.

Two genera (with 32 species):

Dorviaimus DuJARDIN, 1845
Ischiodorylaimus ANDRASSY, 1969

Key to genera of Dorylaimince

1 Supplements arranged in two grovps connected by some free supplementary papillae ... ..
Ischiodorylaimus ANDRASSY
- Supplements contiguous, arranged in an unbroken row ... Lo Dorylaimus DUIARDIN
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Genus Dorylaimus DUJARDIN, 1845

Dorylaimidae, Dorylaiminae. Body large, between 2.2 and 7.5 mm. Cuticle
generally thick, provided with prominent longitudinal ridges, 28 to 60 in number.
Lips hardly — rarely well — separate, labial region more or less offset. Amphids
broad, funnel-shaped. Spear straight, strong, 85 to 63 (in one case 24) um long,
238 times as long as cephalic diameter; aperture occupying 1/3 to almost 1/2
spear length. Guiding ring always double, located 1—1.5 head diameters from
anterior body end. Oesophagus widened near the middle. Prerectum in females
moderately long, in males longer, beginning well before the supplements. Female
genital organ amphidelphic, strongly developed. Vulva predominantly pre-
equatorial (in 34 —3519%,), with sclerotized lips. Testes double, spermatozoa
oval to fusiform. Spicula dorylaimoid, fairly slender and large (to 140 pm).
Supplements small, very dense and numerous (22 to 62). Precloacal space mostly
twice as long as spicula. Tail of sexes different: in females elongate-conoid to
filiform (4 —10 anal diameters, only in one species shorter), in males short and
broadly rounded. Males almost as common as females.

Type-species: Dorylaimus slagnalis DUJARDIN, 1845 (sensu THORNE
& SwANGER, 1936 and subsequent authors).

The members of this genus inhabit limnic biotopes, but they may occur
alzo in moist s0il and moss. They are distributed all over the world, only Australia
and the Antarctica seem to be free of them. According to our present-day
knowledge Furope is represented by 8, Asia by 11, Africa by 10, North America
by 5 and South America by 2 species. The most common form is Dorylaimus
stagnalis having been recorded from 49 countries or states.

Twenty-four species:

. afghanicus ANDRASSY, 1960

. alaeus THORNE, 1939

. asymphydorus ANDRASSY, 1969

. carinatus THORNE & SWANGER, 1936

. conicus ANDRASSY, 1981
Dorylaimus conurus ANDRASSY, 1978 nec THORNE, 1939

. crassus DE MAN, 1884
Dorylaimus stagnalis crassus DE MAN, 1884 (MIcoLETZKY,1922)
Dorylatimus stagnalis fecundus crassus DE MAN, 1884 (MICOLETZKY, 1922)
Dorylaimus stagnalis fecundus pseudocrassus MICOLETZKY, 1925
Mesodorylaimus crassus (DE MAN, 1884) GoopEY, 1963

c Sogog

. fodori sp. n.

. geraerti BAQRI & Jawna, 1986

gigas KLeyNHANS, 1970

. helveticus STEINER, 1919

Dorylaimus fecundus helveticus STEINER, 1919

. lineatus ALTHERR & DELAMARE DEBOUTTEVILLE, 1972

. macroproctus ALTHERR, 1963

. montanus STEFANSKI, 1923
Dorylaimus stagnalis montanus STEFANSKI, 1923
Dorylaimus paradorus ELIAVA, 1967 (syn. n.)

. numidicus sp. n.

ooy oosy

=
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pachys ANDRASSY, 1970
popus GAGARIN, 1981
siddiqii AEMAD & JAIRAJPURI, 1982
stagnalis DUJARDIN, 1845
Dorylaimus stagnalis fecundus multipapillatus MICOLETZKY, 1922
Dorylaimus stagnalis bonensis RAuM, 1925
Enoplus liratus SCHNEIDER, 1866 .
Dorylaimus liratus (SCENEIDER, 1866) ORLEY, 1880
Dorylaimus robustus pE MaN, 1876
Dorylaimus striatus DADAY, 1894
Dorylatimus saprophilus PETERS, 1930
Mesodorylaimus saprophilus (PETERS, 1930) GOODEY, 1963
Laimydorus saprophilus (PETERS, 1930) S1DDIQI, 1969
Dorylaimus innovatus JANA & BaQRrI, 1982 (syn. n.)
stekhoveni Bagri & Coomans, 1973
Dorylaimus stagnalis apud SCHUURMANS STEKHOVEN, 1944
stenus ANDRASSY, 1970
stephani ANDRASSY, 1969
tepidus ANDRASSY, 1959
Dorylaimus stagnalis filiformis KREIS, 1924 nec BASTIAN, 1865
thornei ANDRASSY, 1969
unicus ANDRASSY, 1970

Key to species of Dorylaimus

Number of longitudinal ridges between 50 and 60 .. ... ... ... it i 2
Number of longitudinal ridgesless than 45 .. ... ...ttt ittt iinnnans 4
Cuticle unusually thick, 14 — 18 ym on mid-body; spear 60 — 63 umlong. — : L = 3.9~4.9mm;

a=206-30; b =4.0-4.3; ¢c=11-14; V =39-449%;c =5-6. §: L = 4.4 mm; a = 32;

b = 3.7;¢c = 80; PO:33. (South Africa) .......c.ovvveiiiiiiinnn., pachys ANDRASSY
Cuticle much thinner, at most 5 ym on mid-body; spear 50 ymorshorter .................. 3
Female tail conoid, 4 anal diameters long. — Q: L = 4.4 mm;a = 33; b = 5.0; ¢ = 31; V =
= 489%;¢ =4.3:L =4.2mm;a = 36; b = 5.0; ¢ = 71; PO: 50—~ 54. (United States: Mon-
L7 o V- 1 alaeus THORNE
Female tail attenuated, 6 ~7 anal diameters long. — Q: L = 4.1—-5.1 mm; a = 40—46; b =
= 4.2-5.0; ¢ = 16—-18; V = 42~45%,. & unknown. (South Africa) ...... stenus ANDRASSY
Female tail conoid and very short, 2—3 anal diameters. — 2: L = 4.5 —5.2 mm; a = 44—50;
b=4.6-4.8; ¢c =37—44; V =47-51%; ¢’ = 2.3—-3. §: L = 3.6—4.6 mm; a = 44—48;
b =238-42;c=85-94; PO: 26—36. (Nepal) ...............co. ..., conicus ANDRASSY
Female tail attenuated to filiform, at least 5 anal diameters .............ciiiiiiiinnnnns &
Body exceptionally slender (a = 60 0P mMoOre) ........c..0iiiiiiiinniiiii i 6
Body not 5o slender . ... ... i e e i e e et 7
The biggest species in the genus, 6.5—7.5 mm; spicula 130 ym long. — @: L = 6.6—~7.5 mm;

a=2588-62; b=161-6.9; ¢c =13-16; V = 36—-40%; ¢’ = 10. &§: L = 5.2 mm; a = 52;
b = 4.4;¢c = 122; PO: 33. (South Africa) ..........coiviiieiinnrrnnn.. gigas KLEYNHANS
Body about 5 mmj spicula 100 ym long. — @: L = 5.0—5.6 mm; a = 66—-76; b = 5.1—-6.0;
¢=17-20; V=236-43%;¢ =5-6. 3: L =4.3—45mm;a =55-60; b =4.2-4.6;¢c =
= 97-108; PO: 35— 39. (Switzerland, Hungary, Italy, Soviet Union [ Moldavia, Uzbekistan],
DS £ tepidus ANDRASSY
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18

19

Spear shorter, 35 —45 UM ..ottt i i i e it e s 8
Spear longer, 50— 60 gm ... ... i e 15
Vulval region with 4 —5 ventral papillae ......... .o it 9
Vulval region without papillae . ...t i i i i i i i 10
Head distinctly offset; longitudinal ridges 32. — @: L = 2.7—2.8 mm;a = 27—-28; b = 4.8—
8.0;¢c =12-13; V = 44—45%; ¢’ = 65— 6. § unknown. (Yugoslavia) ....................

thornei ANDRASSY

Head not or hardly offset; longitudinal ridges 38—42. — @: L = 2.4—-4.3 mm; a = 28—43;
b=238-50. ¢c=11-15; V =45-51%; ¢ =5—-6. 3: L = 2.6—-4.0 mm; a = 26—-42;
b = 3.8—4.6; ¢ = 56 —86; PO: 35—40. (Canada, United States [ Washington, Massachusetts])
lineatus ALTHERR & DELAMARE DEBOUTTEVILLE

Spear thrice as long as head diameter; spicula 50 ym. — : L = 2.2mm;a = 35—-38; b = 4.3~
4.5;c=14;V =49%;c’ =5—-6.3: L = 1.6—-1.9mm;a = 28—35; b = 3.9—-4.0; ¢c = 53—
64; PO: 31—34. (India) .....couirinniiiiiiiiiiiinnenennnns siddigii AryAaD & JAIRAJPURI
Spear about twice as long as labial diameter; spicula 80 —90 um ........................ 11
Body about 2 mm long; supplements 556. — @: L = 2.3 mm;a = 39;b = 4.0;¢c = 8.3: V =45
9%;c = 8.6.3:L = 2.2mm;a = 28;b = 3.5; ¢ = 50; PO: 55. (United States: Virginia) .....

carinatus THORNE & SWANGER
Body 3—4 mm long; supplements fewer ............. . . i i i i 12
Supplements 46. — ¢: L 3.6—-4.2 mm; o =37—41; b =4.9-5.3;¢c = 156—16; V = 38—
41%;¢’ = 5.0-56.8. 3:L = 3.3mm;a = 39; b = 5.0; ¢ = 76; PO: 46. (India) ..fodori sp.n.
Supplements less in number ....... ... i i i e 13
Supplements 36—38. — @: L = 2.8—3.0 mm; a = 32—-39; b = 4.3—-4.8; ¢ = 12--13; V =
= 41-439%; ¢ =6—11. 3: L = 2.6—2.9 mm; a = 32—33; b = 3.8—4.4; ¢ = 68—83; PO:
35—-38. (Indid) .. .viiiii i e ...geraerti BAQRI & JaNa
Supplements 22 — 27 ... . ... i e e et i it 14
Vulva in 36 -399%. — 2: L = 3.1-3.2mm;a = 40—-47; b = 4.4—4.6;¢c = 13—-15; V = 36—
39%; ¢ =6-7.3: L =26-28mm;a=40—-42; b =4.0-4.3; ¢ = 91-96; PO: 22-27.
(Algeria) ... et e numidicus sp. n.
Vulva in 44—499%. — : L = 3.3—4.1mm;a = 30—36;b = 4.3—5.6;¢c = 14—-17; V = 44—
49%;¢ =4.5—6. 3: L =3.6-4.0mm;a = 36—43; b = 4.3—-4.8; ¢c = 72—-84; PO: 26—27.
(Soviet Union: Tadzhikistan) ............cooiiiiiiiiii i, popus GAGARIN

Cuticle exceedingly thick, 12— 14 ym on mid-body; spicula 140 um long. — @: L = 4.2—-4.8
mm;a = 24—-27;b =4.7—4.9;¢c = 14; V = 44-45%;c’ = 5—-6. 3: L = 3.6—4.2mm; a =
= 25-26; b = 40; ¢ = 62—-70; PO: 44. (Holland, Denmark, Ireland, Sweden, Finland,
Austria, Hungary, Spain, Soviet Union [Russia, Uzbekistan], Taiwan, Japan, Chile) .........

crassus DE MAXN

Cuticle much thinner, only exceptionally 8 — 10 zm thick; spicula at most 120 umlong ...... 16
Longitudinal ridges 40 —44 on mid-body ...... .ttt i i, 17
Longitudinal ridges 28 —36 on mid-body ........ ... oo i i 19
Lips well separate, angular, head sharply offset. — @: L = 3.4—-3.Tmm;a = 46—50; b = 4.9—
52; ¢ =12-13; V = 41—-429%; ¢’ =6—-7. 3: L =3.3—3.4 mm; a = 43—47; b = 4.6—
—4.7; ¢ = 90—94; PO: 39—-41. (Kenya) ....covivivirninnnannnnan.. stephani ANDRASSY
Lips herdly separate, rounded, head not offset ............ ... ... ... .o, 18

Supplements 55 — 62; length of spicula around 120 pym. — Q: L = 4.0—6.4 mam; a = 47—57;
b=43-54; ¢c=12-21; V =36—-409%; ¢’ =56—-06. &§: L = 4.5—-5.4 mm; a = 49—61;
b =41-51;c¢c=102-149; PO: 55—62. (Zaire) .........ciiiiuiiiiiiiireriernnnennnn-

stekhoveni BAQRI & CooMaNS
Supplements 25 —35; length of spicula around 80 ym. — @: L = 3.3-4.8;a = 32—-47; b =
=56;¢c=12-22; V = 40%. 3: L = 3.2—4.1 mm; a = 39; b = 4.3; ¢ = 111; PO: 25— 35.

(Switzerland, Poland, Soviet Union [Russia, Ukraine], Mongolia) ...... montanus STEFANSKI
Spear three times as long aslabial width .......... ..o iii it i, e 20
Spear maximal two-and-a-half times as long aslabial width ......................... ... 21
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Longitudinal ridges 28 — 29, unequally spaced (on both sides of body more densely arranged);
vulvain 37-38%. — 2: L = 3.3—4.2mm;a = 33—-40; b = 4.0-53.1;¢ = 14—-15; V = 37—
—389:¢’ =6-7.83:L =3.9mm;a = 33; b = 4.5; c = 85; PO: 46. (South Africa) .......

unicus ANDRASSY
— Longitudinal ridges 32 — 35, equaliy spaced; vulva in 469%,. — @: L = 4.2mm;a = 28; b = 4.1;
c=24; V =469. 3: L = 36mm;a = 28; b =4.3; ¢c = 67; PO: 36— 55. (Switzerland, Po-
land, Austria, Czechoslovakia, Hungary, Yugoslavia, Spain, Soviet Union [ Russia, Uzbekistan],
Canada, United States[Montana]) ...........covi i iiiiiiiineen e, helveticus STEINER

21 Spear 37— 60 ym long; on cach side of vulva a small papilla present. — @: L = 4.4—3.1 mm;
a=48; b = 4.8-5.0;¢c = 14— 17; V = 39-41Y,, & unknown. (Switzerland) ..............
macroproctus ALTHERR

— Spear shorter, 46 — 53 ym; no papillae by thevulva ........ .. ... ool 22

22 Aperture occupying half the length of spear; spear with a dorsal fissure; supplements 28. —Q:
L =47-53.7Tmm;s =41-45;b = 5.0-5.7;¢c = 15—-18; V = 34—-40%,;c’ =5—6. $: L =
= 5.1 mm;a =44; b = 5.0; ¢ = 55; PO: 28. (Hungary, Italy, Spanish Sahara, South Africa)

asymphydorus ANDRASSY

— Aperture occupying one-third of spear length; spear without dorsal fissure; supplements bet-
ween 36 and 52 ... ... e i e it i et it e e 23

23 Spear conspicuously thicker than cuticle at the same level; vulva in 37 — 399 ; supplements 52.
— @ L =34—-4.0mmja =38-42; b =4.3-5.1;¢c =12-15; V = 37-39%. 8: L. = 3.6
mm;a = 37; b = 4.1; ¢ = 74; PO: 532. (Hungary, Afghanistan, Nepal, South Africa) .......

afghanicus ANDRASSY

— Spear as thick as or thinner than cuticle at the same level; vulva in 42—479,; supplements
36—-45. — 1L =4.3-5.2mm;a = 30-38;b =48-5.7;¢c = 14-20; V = 42-47% ;¢ =
=5—-6. §: L=39—-5.0 mm; a=30--35; b=4.5—-5.4; ¢ = 70— 110; PO: 36—-45. (Holland,
Federal and Democratic Germany, Denmark, Ieeland, Greenland, Sweden, Poland, Switzerland,
Czechoslovakia, Hungary, Yugoslavia, Portugal, Spain, Italy, Turkey, Soviet Union [Russia,
Ukraine, Moldavia, Estland, Lithuania, Georgia, Uzbekistan, Kazakhstan, Kirgizia, Tadzhi-
kistan], Izrael, Iran, India, Mongolia, Japan, Sudan, Cameroon, Mauretania, Upper Volta,
Ivory Coast, Ethiopia, Uganda, Kenya, Tanzania, Zaire, Simbabwe, South Africa, Canada, Uni-
ted States [ Washington, Utah, Colorado], Suriname, Brazil) ............ stagnalis DUFARDIN

Remarks

Dorylaimus montanus. — As I supposed in my paper (1969, p. 197, Footnote), Dorylaimus
paradozus EL1ava, 1967 is most probably identical with Dorylaimus montanus STErFANSKI, 1923,
The only difference between them can be found in the structure of amphids: in paradozus they are
provided with some flap-like extensions. As such a phenomenon is quite strange for the family Dory-
laimidae, we may suppose that those “flaps” werc only sceretion-outflows.

Dorylaimus stagnalis. — 1 add Dorylaimus innovatus JANA & BaqQRri, 1982 as a new synonym
to Dorylaimus stagnalis DuyaArDIN, 1845, The measurements, habit, length of spear, shape of head,
number of supplements ete. all are identical in both species.

Genus Ischiodorylaimus ANDRASSY, 1969

Dorylaimidae, Dorylaiminae. The largest nematodes within the family:
6 to 8.5 mm (only rarely smaller: 4 mm). Cuticle usually very thick (to
20 pum on mid-body), provided with longitudinal ridges, 28 —56 in number.
Lips hardly separate, head slightly offset. Amphids funnel-shaped. Spear straight,
strong, 46 to 106 um long, 2—3 times as long as labial diameter; aperature
occupying 1/3 to 2/5 of its length. Guiding ring wide, double, located more
than one-head diameter from anterior body end. Oesophagus generally expanded
before the middle. Prerectum in females 4 —10 times, in males 15 —25 times
as long as anal body width; in males beginning far before the supplements.
Female genital organ amphidelphic, vulva longitudinal, pre-equatorial (in 27
to 449%,), with sclerotized lips and some ventral papillae on both sides. Testes
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two, spermatozoa fusiform. Spicula dorylaimoid, large and slender, 90 to
172 (1) pm. Supplements arranged in two dense groups or fascicles connected
by a row of separate supplementary papillae (8 —18 in number). Precloacal
space 1.5—2 times as long as spicula. Tail with sexual dimorphism :in females
elongate conoid to attenuate, 2.5—8 anal diameters long, in males short and
broadly rounded. Males in general as common as females.

Type-species: Dorylaimus gulliver ANDRASSY, 1964 = Ischiodorylaimus
gulliver (ANDRASSY, 1964) ANDRASSY, 1969.

Ischiodorylaimus much resembles Dorylaimus DUIARDIN, 1845 but the
genital supplements of males are differently arranged. Besides, the body is in
general bigger, the spear and prerectum longer, and the longitudinal vulva
is accompanied by small papillae.

Limnic nematodes. Of the eight species two occur in Europe, one in Asia
and five in Africa.

Eight species:

I. bathypyla ANDRASSY, 1970

I. cognatus ANDRASSY, 1983

I. gulliver (ANDRASSY, 1964) ANDRASSY, 1969
Dorylaimus gulliver ANDRASSY, 1964

L loeffleri (ANDRASSY, 1964) ANDRASSY, 1969
Dorylaimus loeffleri ANDRASSY, 1964

I. novus BAQRI & JANA, 1986

I. robustus ZorLINg, 1974

I. tessares KLEYNHANS, 1970

I. ugandanus ANDRASSY & BANAGE in ANDRASSY, 1969

Key to species of Ischiodorylaimus

1 Cuticle with 54 — 56 longitudinal ridges; spear 96— 106 ym long. = ¢: L = 6.0—7.6 mm; a =
=390—-47; b =37-45;¢=11-13; V =39—-44%; ¢ =7-8. 3: L = 6.7-7,6 mm; a =
36—-39;b = 3.8—4.1;¢ = 100—115; PO:10—-134+10—12+4+11—13. (Kenya) ....c..ecuv...

loeffleri (ANDRASSY)
— Cuticle with 28 — 34 longitudinal ridges; spear shorter than 80 7« 2

2 Cuticle very thick, 13— 19 pm on mid-body, at level of spear as thick as or thicker than the lat-

L7 3
— Cuticle thinner, 4 — 12 ygm on mid-body, at level of spear conspicuously thinner than the latter. 6

3 Vulva deeply sunk in body contour. — Q: L = 6.3—7.8 mm; a = 46—52; b = 5.6—-7.0; ¢ =

22--28; V = 27—35%; ¢’ = b. & unknown. {South Africa) ............ bathypyla ANDRASSY
— Vulva not sunk in body CONBOUr «...vuuuniitettiarniiieseeessasseesasnasiassssnnsonss 4

4 Body slender; copulatory hump before the supplements strongly developed. — Q: L = 5.8—7.4
mm;a =40—46; b = 47—-5.2;¢c = 16—24; V = 37—-39%;¢’ = 4—5. §: L = 4.6—6.0 mm;
a8 = 36—44;b = 3.6—4.6; ¢ = 90—-110; PO: 6—9+4+8—-1248—10. (Uganda) ..............

ugandanus ANDRAsSSY & BANAGE

— Body plump; copulatory hump before the supplements weak .......covvvieviiriririeanns b

5 Supplements 20+ 5+ 14; female tail 3—4 anal diameters long. — ?: L = 4.5 mm; a = 35;
b=47¢=19; V=42%;¢ = 36.3: L =41mm;a = 31;b = 4.3; ¢c = 88; PO: 2045+
F14 (Indig) oveeiiiiniiit it iiiiiitnracrsrracessssensnsnsncssaans novus BaQrI & JaNa

— Supplements 9+ 13 +18; female tail 5—6 anal diameters long. — @: L = 6.1—6.7 mm; & =
=26—34; b =5.1-5.8; ¢ =15—-19; V=35—-39%; ¢ =5—6, §: L =54 mm; a = 28; b =
=58.2;¢ =107; PO: 9+413+18. (Ttaly) ...vovvrrinienniniiinnnneennnas robustus ZULLINI
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Smaller species, about 4 mm; spear shorter than 50 um. — @: L = 4.0~4.3 mm; a = 32~34;
b=4.7-52; ¢c=14—16; V = 39-419%; ¢’ = 4.5—-6. 3: L = 3.4 mm; a = 32; b = 4.3;
c=88; PO: 10+ 11+10. (Hungary) ......ouvveruernnmrnnnnenennnanns cognatus ANDRASSY
Larger species, over 6 mm; spear 60 ymorlonger ........ ... .. il 7

Spear about 60 um long; cuticle thin, 4 —5 gm on mid-body. — @: L = 6.2—6.7mm; a = 46—
50; b =4.9~86.1;¢=290-34; V=36—-37%;¢ =26-388. 3: L = 5.8—-6.5mm; a = 46—
50; b = 4.7-5.0; ¢ = 133—-149; PO: 7—-94-10—-12+49— 12. (South Africa) ...............

tessares KLEYNHANS
Spear over 70 ym; cuticle much thicker, 8 - 12 on mid-body. ¢: L = 7.0 - 8.5 mm; a = 50—59;
b=46-52; ¢c=20-23; V=237T-41%; ¢’ =4-5. §: L = 6.1-7.56 mm; a = 50-~56;
b = 4.0-4.6; c = 109-135; PO: 7—10+9- 1348~ 9. (Kenya, South Africa) ............

gulliver (ANDRASSY)

Subfamily LAIMYDORINAE ANDRAsSY, 1969

Dorylaimidae. Body varying in length from 1 to 7 mm. Cuticle smooth,

without Jongitudinal ridges*. Spear small to strong, straight; guiding ring

sin,

gle or double. Spermatozoa fusiform, spicula dorylaimoid. Supplements

varying in number, contiguous or spaced. Tail of sexes dissimilar, in females
attenuated to filiform, in males short and conoid-rounded to rounded.

Twelve genera (with 169 species):

Aporcedorus JAIRAJPURI & AFEMAD, 1983
Calcaridorylaimus ANDRASSY, 1986
Calodorylaimus ANDRASSY, 1969

Chrysodorus JIMENEZ GUIRADO & CADENAS, 1985
Crocodorylaimus gen. n.

Fu

scheila SippIQI, 1982

Halodorylaimus gen. n.
Idiodorylaimus ANDRASSY, 1969
Laimydorus S1pDI1QI, 1969
Mesodorylaimus ANDRASSY, 1959
Miodorylaimus ANDRASSY, 1986
Paradorylaimus ANDRASSY, 1969

18

Key to genera of Laimydorinae

Cuticle distinetly annulated. ................... ... .. .. . ... Idiodorylaimus ANDRASSY
Cuticle smooth (at most both body ends very finely striated) ................. ... ... ... .. 2
Oral opening dorso-ventral, slit-like; aperture gecupying more than half the length of spear .. ..

Aporcedorus JAIRAJPURI & AHMAD
Oral opening pore-like; aperture occupying less than half the length of spear .............. 3

Spear unusuelly thin; body extremely slender (a = 6010 92) ............ooiiiiiiiiiiinnes.
Chrysodorus JIMENEZ GUIRADO & CADENAS

Spear usual, not very thin; bodynotsoslender .......... ..ot i i 4
Mouth cavity (vestibule) with sclerotized rods .......................... Fuscheila SyppiQx
Mouth cavity without sclerotized rods ...........ciii ittt 5
Amphidial aperture smaller than usual, only 1/6—~1/8 of corresponding body width; haline
LT 40T O Halodorylaimus gen. n.
Amphidial aperture normal, 1/2—1/3 of correspondmg bodywidth ................ ..o ., 6

* Except Idiodorylaimus annulatiformis (see page 20).



6 Male prerectum very long, originating well before the supplements ....................... 7
— Male prerectum shorter, originating within the row of supplements (or only a little before that)
............................................................................... 10

7 Supplements arranged in two groups with some intermediate elements .....................
Calodorylaimus ANDRASSY

— Supplements arranged in an UNbroken row ......... . il i i e, 8
8 Supplements spaced; guiding ring single; body small, near 1 mm .. Miodorylaimus ANDRAsSY
— Supplements contiguous; guiding ring double ; body mostly longer than 2mm .............. 9

9 Conspicuous yellowish spots present around the basis of spear; male tail comparatively narrow,
conoid-rounded, ventrallybent .............. ... ... il Crocodorylaimus gen. n.

— No yellowish spots around the basis of spear; male tail plump, more or less straight ..........
Laimydorus S1ppIqr

10 Spear as long as or longer than two head diameters; guiding ring double ....................
Paradorylaimus ANDRASSY

— Spear much shorter than two head diameters; guiding ringsingle ....................... 11

11 Spicula with small spurs near the distal tip ................... Calcaridorylaimus ANDRAsSY
— Spicula without spurs near the distal tip ...................... Mesodorylaimus ANDRAssY

Genus Idiodorylaimus ANDRASSY, 1969

Dorylaimidae, Laimydorinae. Large animals, between 2 and 6.7 mm.
Cuticle smooth on its surface* but prominently annulated in its inner layer;
thick (to 10 pm). Lips hardly separate, labial region continuous with neck or
slightly offset. Amphids not too large, funnel-shaped. Spear straight, strong,
29 to 70 um long, 1.5 —2 times ag long as cephalic diameter; aperature occupying
1/3 or 2/5 of its length. Guiding ring double, tall, located somewhat farther
from anterior body end than one head diameter. Oesophagus expanded somewhat
before the middle. Prerectum in females 4 — 10 times as long as anal body width,
in males longer, beginning far before the supplements. Female genital organ
amphidelphic, vulva pre-equatorial (in 40 —499,), longitudinal, with sclerotized
lips. Testes two, spermatozoa fusiform. Spicula dorylaimoid, large and slender,
47 to 150 um long. Supplements contiguous, 19 to 37 in number. Precloacal
space longer than spicula. Tail different in sexes: elongate-conoid to filiform
in females (5—10 anal diamters), short and bluntly rounded in males. Males
approximately as common as females.

Type-species: Dorylaimus annulatus DADAY, 1905 = Idiodorylaimus annu-
latus (DADAY, 1905) ANDRASSY, 1969.

Idiodorylaimus resembles Laimydorus S1pDpIQI, 1969 (double guiding ring,
very long male prerectum, contiguous supplements, large body) but differs
from that in the conspicuous transverse striation of the cuticle — a unique
phenomenon within the whole family.

Aquatic nematodes. As far as known, the genus predominantly occurs in
the Neogaean region; two species are palaearctic.

Six species:

1. annulatiformis Loor, 1973
Dorylaimus annulatus apud Loor, 1964 ; LooF & CooMANS, 1970

* In one species provided with longitudinal ridges.
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I. annulatus (DADAY, 1905), ANDRAsSY, 1969

Dorylaimus annulatus DaDAY, 1905

Mesodorylaimus annulatus (DaDAY, 1905) GOODEY, 1963
I. homalopapillatus (KrE1S, 1932) ANDRASSY, 1969

Dorylaimus homalopapillatus KREIS, 1932

Actinolatmoides homalopapillatus (KREIS, 1932) ANDRASSY, 1960
I. kreisi Loor, 1973

Dorylaimus annulatus apud Kres, 1932
I. novaezealandiae (Coes, 1904) ANDRASSY, 1969

Dorylaimus novaezealandiae CoBs, 1904

Mesodorylaimus novaezealandiae (CoBB, 1904) GOODEY, 1963
I. robustus Gacarix, 1985

Key to species of Idiodorylaimus

1 Cuticle with 358 —40 longitudinal ridges. — : L = 3.Tmm; a = 44;b =4.8;¢c = 13; V = 42
9%.3:L = 38.3-3.8 mm; a =44~51; b = 4.8—-5.4; ¢ = 109—132; PO: 32— 34. (Venezuela,
Suriname) ...o.oiiiieiii it et annulatiformis Loor

— Cuticle without longitudinal TIAES . .....vvrieturr i iiieraseeesaterisennasennsanns 2

2 Large species, between 4.5 and 7 mm; spear robust, much thicker than cuticle at the same le-

23 PP 3
— Smaller species, to 3.3 mm; spear slenderer, about as thick as cuticle at the same level ..... 5

3 Body length about 7 mm; supplements 29. — Q: L = 6.7 mm;a = 36; b = 5.0;¢ =20; V =
45%; ¢’ = 8. 3: L = 6.4 mm; a = 43; b = 4.5; ¢ = 125; PO: 29. (United States [Washington
D. C.], New Zealand) .......cciviiiiiiniiiiiiiiniiiiieiinnnn.n, novaezealandiae (CoBB)

— Body length about 5 mm; supplementsover 30 ......... .. ... .o i, 4

4 Spear 70 ym long; male tail blunt. — Q unknown. §: L = 5.1 mm; a = 30; b = 3.6; ¢ = 90;
PO: 37 (PArBZUAY) oo vivn vttt iinieinenenesonneronserenseennans annulatus (DADAY)
— Spear 50 ym long; male tail more conoid. ~ 2: L = 4.7—5.1 mm; a = 26—-28; b = 4.9-5.4;
¢c=16;V =40-43%;¢’ = 5-6. 3: L =44 mm;a = 30; b = 43; c = 90; PO: 32. (Soviet
Union: RUSSIE) .ottt ittt ittt ittt ai e is it robustus GAGARIN

5 Spear 29— 31 um long; spicula 47— 585 ym long. — 2: L = 2.0—-2.7mm;a = 24—33; b = 4.3~
8.1; ¢ =10—-13; V =43-499,; ¢’ =7. 8: L = 1.9-2.3 mm; a = 26—27; b = 4.3—-4.5;
c="T4—806; PO: ? (Paraguay) .......ccerveueunrnnrennnnennns homalopapillatus (KXREIS)

— Spear 34 —40 pum long, spicula 66 —70 ym long. — @: L = 2.8—-3.3mm;a = 35-41;b = 4.6~
—8.25 ¢=9.6-11.5; V=41—-45 %; ¢’ =8-10. 3: L = 2.6—2.9 mm; a = 34—-37; b =
4.6—-4.7; ¢ = 98—105; PO: 19—-21. (Paraguay) .......coeeeveeeunnnnnenecnnn. kreisi Loor

Remarks

Idiodorylaimus annulatiformis. — This species differs from the other representatives of the ge-
nus in having conspicuous longitudinal ridges on the cuticle, a phenomenon that occurs in the sub-
family Dorylaiminae only. Regarding this character, Loor’s species ought be separated at generic
level from the other Idiodorylaimus species, I accept, however, Loor’s proposal (1973) to leave
annulatiformis in the genus Idiodorylaimus. There is no doubt that annulatiformis is closely related
with the other South American forms of the genus and all they have developed most probably in
one and the same evolutionary line.

Idiodorylaimus novaezealandiae. — Loor (1973) questioned whether this species was a true
Idiodorylaimus, since CoB {1904) did definitely not mention any annulation of the cuticle. THORNE
and SWANGER (1936) described under the same name, novaezealandiae, a female specimen from the
United States which does belong without doubt to Idiodorylaimus (the cuticle shows a distinet and
loose inner striation). Until CoBB’s species will be rediscovered in the type locality, we should con-
sider both the nematode of CoBB and that of THORNE and SWANGER to be conspecific.

20



Genus Latmydorus S1pDI1QI1, 1969

Dorylaimidae, Laimydorinae. Body generally over 2 mm (to 5.6 mm),
slender to very slender. Cuticle smooth, moderately thick, occasionally very
thick (to 9—10 um). Lips slightly separate, continuous with neck or more or
less offset. Amphids large, caliciform. Spear straight, varying in length from
19 to 70 um, 1.2—2 times as long as cephalic diameter; aperature occupying
1/3 of its length or so. Guiding ring double, Jocated in general about one-head
diameter from anterior body end. Oesophagus enlarged in or behind its middle.
Prerectum well developed, in females 4 — 12 times as long as anal body width,
in males always originating before the supplements. Female gonads amphidel-
phic, vulva predominantly pre-equatorial (in 32—539%,). Testes two, sperma-
tozoa fusiform. Spicula dorylaimoid. Supplements contiguous, 20 to 47 in
number. Female tail attenuated to filiform, 2 —14 times as long as anal diameter,
male tail short and rounded. Males nearly as common as females.

Type-species: Dorylaimus prolificus THORNE & SWANGER, 1936 = Laimy-
dorus prolificus (THORNE & SWANGER, 1936) SipDIQI, 1969.

In general appearance Laimydorus much resembles Dorylaimus DUJARDIN,
1845, the cuticle is, however, devoid of longitudinal ridges. Besides, the number
of copulatory supplements is generally lower than that of Dorylaimus (20 —35
versus 22 —62). Laimydorus comes close also to Mesodorylaimus ANDRASSY, 1959
in some respects (especially the smaller species) but the members of Laimy-
dorus are comparatively bigger (2 — 5.6 versus 0.8 — 2.3 mm), they have a longer
spear (19 —170 versus 7—25 um), a double guiding ring (in every casel), a male
prerectum originating farther ahead, supplements being always contiguous
and female gonads lying in an alternative position with the intestine (each
gonad on the other side)*. Nevertheless, Laimydorus is badly in need of a revi-
sion.

The species of the genus Laimydorus live predominantly in aquatic or semi-
aquatic biotopes. They are distributed almost all over the world : five continents
serve as home for them: Europe (7 species), Asia (5 species), Africa (6 species),
North America (8 species) and South America (2 species). The most common
species is Laimydorus pseudostagnalis.

Twenty-three species:

L. afer (ANDRASSY, 1964) ANDRASSY, 1986
Budorylaimus afer ANDRASSY, 1964
L. agilis (pE MaAN, 1880) S1DDIQI, 1969
Dorylaimus agilis DE MaN, 1880
Dorylaimus carteri agilis pE MaN, 1880 (MICOLETZKY, 1922)
Mesodorylaimus agilis (DE MAN, 1880) GoODEY, 1963
L. aquatilis (SKwARRA, 1921) comb. n.
Dorylaimus aquatilis SKWARRA, 1921
L. baldus BAQRT & JaNa, 1983
L. crassoides (JAGERSKIOLD, 1908) S1DDIQI, 1969
Dorylaimus crassoides JAGERSKIOLD, 1908
Dorylaimus stagnalis crassoides JAGERSKIOLD, 1908 (MICOLETZKY, 1922)
Mesodorylaimus crassoides (JAGERSKIOLD, 1908) GoODEY, 1963

* T don’t dare to say that this last character is constant.
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L. doryuris (DITLEVSEN, 1911) ANDRASSY, 1986
Dorylaimus doryuris DITLEVSEN, 1911
Eudorylaimus doryuris (DITLEVSEN, 1911) ANDRASSY, 1959
L. elephas nom. n.
Dorylaimus callosus apud THORNE & SWANGER, 1936
L. finalis THORNE, 1975
Latmydorus crassus apud THORNE, 1974
Prodorylaimus finalis (THORNE, 1975) Loor, 1985
Dorylatmus stagnalis apud KHERA, 1970, partim
. gazella ANDRASSY, 1970
. halophilus (Dapavy, 1897) ANDRASSY, 1969
Doiylaimus halophilus DADAY, 1897
Tylencholaimus limnophilus Dapay, 1893, nec DE MaN, 1880
L. keilini (LEE, 1961) ANDRASSY, 1986
Dorylaimus keilini LEE, 1961
Mesodorylaimus keilini (LEE, 1961) ANDRASSY, 1969
. kherai Baqri, 1985
Eudorylaimus odkner: apud KHERA, 1970, partim
. luettichaui (MEYL, 1957) SIDDIQI, 1969
Chrysonema luettichaut MEYL, 1957
. multialaeus (Karra, 1970) BAaqQRrI, 1985
Dorylatmus multialaeus Karra, 1970
. pinguis nom. n.
Dorylaimus crassus apud THORNE & SWANGER, 1936
. prolificus (THORNE & SwWANGER, 1936) S1DDIQI, 1969
Dorylaimus prolificus THORNE & SWANGER, 1936
Mesodorylaimus prolificus (THORNE & SWANGER, 1936) GoODEY, 1963
L. proximus (THORNE & SWANGER, 1936) S1pDIQI, 1969
Dorylaimus prozimus THORNE & SWANGER, 1936
Mesodorylatmus proxzimus (THORNE & SWANGER, 1936) GoODEY, 1963
L. pseudostagnalis (M1coLETZK Y, 1927) S1DDIQI, 1969
Dorylatmus pseudostagnalis MICOLETZKY, 1927
Mesodorylaimus pseudostagnales (MICOLETZKY, 1927) GOODEY, 1963
Dorylaimus selangorensts DE MaN, 1929
Mesodorylatmus selangorensis (DE MaN, 1929) GOODEY, 1963
Dorylatmus filiformis papillatus IMAMURA, 1931, nec BASTIAN, 1865
Dorylatmus imamurai THORNE & SWANGER, 1936
Mesodorylaimus imamurai (THORNE & SWANGER, 1936) GooDEY, 1963
Dorylaimus exilicaudatus ALTHERR, 1953
. reversus THORNE, 1974
. siddigii BAQRI & Jawna, 1983
. stenopygus (ANDRASSY, 1968) SIDDIQI, 1969
Dorylaimus stenopygus ANDRASSY, 1968
. unipapillatus (DapAY, 1905) ANDRASSY, 1969
Dorylaimus unipapillatus DaApAY, 1905
Mesodorylaimus unipapillatus (DADAY, 1905) GOODEY, 1963
Dorylaimus merogaster STEINER, 1916
Dorylaimus stugnalis merogaster STEINER, 1916 (MICOLETZKY, 1922)
Mesodorylaimus merogaster (STEINER, 1916) GOODEY, 1963
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vixamictus (ANDRASSY, 1962) S1DDIQI, 1969
Dorylaimus vizamictus ANDRASSY, 1962
Prodorylaimus vixamictus (ANDRASSY, 1962) Loor, 1985

Key to species of Laimydorus

Female tail short and digitate, only 2 — 3 times as long as anal body diameter .............. 2
Female tail longer, conoid to attenuate, 4 — 14 times as long as anal body diameter ......... 6
The posterior digitate half of feinale ta’l dorsally curved . ........ouvrruneirnenenenennn .. 3
The posterior digitate half of female tail straight or ventrally curved ........... ... ... ... 4
Body almost 4 mm; female tail shorter than two anal diameters; lips amalgamated, — ¢: L =

3.8 mmja = 56;b = 5.4;¢c = 61; V =43%; ¢ = 1.7. § unknown. (Kenya) ..............

afer (ANDRASSY)
Body about 2 mm; female tail longer than two anal diameters; lips distinct. — @: L = 2.1 mm;
8 =42; b =5.0; ¢ =28; V =153%; ¢’ = 2.5. ¢: L = 2.2 mm; a = 36; b =5.2; c = 86;

PO: 20. (United States: Dakota) ......uiniuiiineiiiiiiiniinnnnn.. reversus THORNE
Tip of female tail spicate. — Q: L = 2.2 mm; & = 353; b = 4.3; ¢ = 22; V = 509%; ¢’ = 2.
¢ unknown. (Denmark) ....... .. i doryuris (DITLEVSEN)
Tip of female tail somewhat swollen, rounded ............ . ... ... it 5
Body 4 inm long ; cuticle very thick, at level of spear much thicker than that. — @: L = 4.0 mm;

a=28;b=49;¢c=17;V = 449%; ¢’ = 3.  unknown. (Germany) ... aquatilis (SKxwWARRA)
Body 2.5 — 3 kni long; cuticle at level of spear about as thick as that. — 2: L = 2.5— 3.0 mm;
a=24;b =3.6;¢c=15;V =46%;c¢ =3.3:L = 2.0-2.5 mm. (Hungary) ..............

halophilus (Dapay)

3 Spear 40 um orlonger ... ... e 7
Spear 30 gm or ShOrter ... ..o e e 13
Body longer than 4 mm1 . ... i i i e 3
Body shorter than 4 mm ... ... 11
Orifice occupying almost half the length of spear ... ... i, 9
Orifice occupying 1/4 or 1/3 of the length of spear ........ .. .. o i iiiiiann.. 10
Cuticle 12 ym on mid-body, thicker than spear at the same level; lips continuous with neck

contour. — @: L = 5.6 mm;a =28; b = 5.6;¢ = 13.5; V =49%; ¢ = 6. §: unknown. (Uni-

ted States: Utah) ... e elephas nom. n.
Cuticle 7 ym thick on mid-body, thinner than spear at the same level; lips distinctly offset. —
~ Qunknown. §: L = 4.5mm;a = 30; b = 3.8; ¢ = 90; PO: 30. (Paraguay) ..............

unipapillatus (DaDayY)

l5ggs numerous, to 72 in one female; ovoviviparous; female tail 7 anal diameters long. — ?:
L=44mm;a=36;b=3539¢=15V=47%;¢c"=74:L =40mm;a=237; b =56;
¢ = 100; PO: 24 —27. (United States: Washington D. C.) ..ottt iiiiinnennnn.

prolificus (I'HORNE & SWANGER)
Eggs fewer; oviparous; female tail 3 anal dinmeters long. — 2: L = 4.9 mm; a = 25; b = 4.7;
¢ = 13.5; V = 469%,; ¢’ = 5. ¢ unknown. (United States: Utah) ............ pinguis nom. n.
Cuticle at level of spsar much thinner than the latter. — 9: L = 2.5—3.8 min; a = 40 —60;
b=41-56;c=9-12;V =46-49%;¢’ =8—-10.3:L = 2.5-3.8;0 =45-52;b = 4.2
—~4.7; ¢ = 80—-120; PO: 23— 35. (Italy, Soviet Union [Russia, Uzbekistan], India, Japan,
Ghanu, Wenya, JAMAICH) ..t it it it it ittt it i e ey

Cuticle at level of spear as thick as or thicker than thelatter ... . .. oo a. o, 12
Female tail hooked on terminus. — @: L = 2.8—-3.7mm;a = 26; b = 4.3; ¢ = 20; V = 459%;
¢ =4.8:L =29mm;a = 24;b = 3.6;¢ = 48; PO: ? (Switzerland) .......... .. ... .

crassoides (JAGERSKIOLD)
Female tail not hooked. - §¢: I. = 3.8—4.1 mm; a = 33-42; b = 5.1-35.4; ¢ = 15-17;
V=40-489%; ;¢ =5-7. §: L = 3.1 mm; a = 35; b = 4.4; ¢ = 90; PO: 47. (India, United
States [Nebraska]). ..ot i i e e finalis (THORNE)
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Body extremely slender, a = 67 —86; female prerectum very long, 10 — 12 anal diameters. —
Q: L =30-35mm;a=67-86;b=265-80;c=21-29; V=232-40%;¢c" =6-7, §:

L =27-32mm;a =68—82;b = 6.3—7.3;¢c = 140—-175; PO: 20—22. (Tanzania) .......

luettichaui (MEYL)
Body not so slender (a less than 50} ; female prerectum 3 to 8 anal diameters ............... 14
Spear distinctly thicker than cuticle at the samelevel .............. ... ity 15
Spear as thick as or thinner than cuticle at the samelevel ............... ...t 16
Tail longer, ¢ = §—6. — 9: L = 2.3—-2.86 mm; a = 32—35; b = 5.3—5.4; ¢ = 5.4—5.5%¢
V = 42-439%. & unknown. (Hungary) ........c.coneuinnneenonnn, vixamictus (ANDRASSY);

Tail shorter, ¢ = 10—12. — @: L = 24—2.6 mm; a = 35—-38; b = 5.3—-5.9; ¢ = 10—12;
V =43-47%; ¢ =7-10. 3: L = 2.0—2.2 mm; a = 37—39; b = 4.4—~4.8; ¢ = 96—-109.
180T - 1 P multialaeus (KBERA)

Supplements 31— 33, the posterior one opposite to the proximal ends of spicula. — @: L = 2.4
mm; a = 39; b=2562;¢="77,V=46%;c =12-15. §: L =25 mm; a = 37; b = 4.5;
¢ = 90; PO: 31— 33. (United States: Virginia) ..........cciuiieeiininrnrriireennnninnn.

proximus (THORNE & SWANGER)
Supplements less than 30, the posterior one located before the spicula ................... 17

Female tail 12— 14 times as long as anal body diameter. — @: I, = 2.7-2.8 mm; a = 40—49;
b=46-51;c=178-82; V=45—-48%;c’ =12-14. 3: L = 2.0-2.7 mm; a = 34—46;
b=42-47;¢c =91-125; PO:21—-26. (India} ..........covevnsn siddigii BAQRI & JaNA
Female tail 8 — 10 times as long as anal body diameter ..............ccciiviiiienn..n, 18

Spear 18—21 ym long. — @: L = 1.4—-2.2 mm;a = 24—~40; b = 4.0-5.2;¢c = 10—-11; V =
44—459%;¢ = 6—-7.3:L = 2.0mm;a = 41; b = 5.6;¢c = 83; PO: 23— 26, (Austria, Sweden,
Soviet Union [Russia, Novaja Zemlja, Lithuania, Armenia, Uzbekistan], United States [ Utah],

23 agilis (DE MaN)
Spear 24— 29 um Iong .+ ottt e i e it e i it e 19
Anal region — both dorsally and ventrally — distinctly constricted. — @: L = 1.9—2.2 mm;
8 =233-38; b=4.0-43; c=11-12; V=41-43%; ¢’ =7-9. §: L = 1.8~1.9 mm;
a=29—-34;b = 4.0-4.2; c = 89—98; PO: 28— 29, (Congo Republic) .............cu.....

stenopygus (ANDRASSY)
Anal region not constricted ... ..t i i i i it ettt 20

Spear 28 —29 um long; supplements 28, — Q: L = 2.4—2.6 mm; a = 38—41; b = 4.7—4.9;
c=14-15; V =48-49%; ¢’ =6—-7. 3: L = 2.7 mm; a = 40; b = 5.0; ¢ = 102; PO:
28. (South AfriCa) vvvnitiitriiirenironieiiisscrarecenneneaionnsens gazella ANDRASSY
Spear 24 —25 um long; supplements 24 ....... .. i i e e 21

Lips amalgamated, practically continuous with neck. - @: L = 2.1-2.4 mm; a = 34—36;
b=48-5.1; c=11-12; V =43-48%; ¢’=7-8. 3: L = 1.8 mm; a = 35; b = 4.3;

e ="TI;PO:24. (Indis) +vvvriniiniiunnrinniennsreeroneronnsennns baldus BAQRI & JANA

Lips distinct, slightly offset. — @: L = 2.2mm;a = 42;b = 4.0;¢c = 12; V = 45%,; ¢’ = 8~

—~10. 3:L = 2.1mm;a = 39; b = 3.7; ¢ = 98; PO: 24. (Nigeria)} ............. keilini (LER)
Remarks

Laimydorus baldus. — This species is probably identical with Laimydorus keilini (LEE, 1961).
Laimydorus elephas. — Dorylaimus callosus apud TEORNE and SWANGER (1936) is hardly iden-

tical with SKWARRA’S species, Dorylaimus callosus SKkwarra, 1921: it is much bigger (5.6 vs. 3.6
mm) and has no longitudinal ridges on the cuticle. I am of Loo¥’s opinion (1985) who thought it
improbable that SkwarRA might have mistaken the subcuticular muscles for the longitudinal ridges
of the very thick cuticle. I propose the name “elephas” for the American species since it is very ro-
bust and pachyderm.

des
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Laimydorus finalis. — It is quite likely that this species is identical with Laimydorus crassoi-
(JAGERSKIOLD, 1908).

* Probably also L. kkerat (see Remarks).



Laimydorus kherai. — This species is close to Laimydorus vizamictus (ANDRAssY, 1962).
Its identity cannot be stated however with certainty since the tail tip of the single female (holotype)
was unfortunately broken (see BaQri, 1985).

Laimydorus pinguts. — Dorylaimus crassus of THORNE and SwWANGER (1936) is not conspecific
with DE MAN’s species, Dorylaimus crassus DE MaAN, 1884: 1. it has no longitudinal ridges (crassus
does in fact have 35 — 40 ridges according to Loor (1961); 2. its cuticle is comparatively thin, about
B yum (that of crassus is 14 ym thick). I propose the new name Laimydorus pinguis for the species of
THORNE and SWANGER.

Genus Paradorylaimus ANDRASSY, 1969

Dorylaimidae, Laimydorinae. Body 2 — 3 mm long, slender. Cuticle relatively
thin, smooth, subcuticle often finely striated. Lips more or less separate, ce-
halic region slightly offset. Amphids funnel-shaped, large. Spear straight,
comparatively long, 26 to 46 um, two labial diameters or longer ; orifice occupying
about 1/3 of spear length. Guiding ring double, one-head diameter behind
anterior body end. Oesophagus widened in or posterior to its middle. Prerectum
short, in females 1 —3 times as long as anal body width, in males beginning far
within the range of supplements. Female gonads amphidelphic, vulva pre-
equatorial (in 36 —509,). Testes two, spermatozoa fusiform. Spicula dorylai-
moid. Supplements 13-—18, contiguous. Tail showing sexual dimorphism:
in females long, filiform (6 to 50 anal diameters), male tail short and rounded.

Type-species: Dorylaimus parafecundus DE Cowinck, 1985 = Paradory-
laimus parafecundus (DE CoNINCK, 1935) ANDRASSY, 1969.

Paradorylaimus is closely related to Laimydorus SIppI1QI, 1969 but differs
from that in having a comparatively longer spear, a short prerectum in both
sexes and less numerous supplements (13 —18 versus 20—35). It resembles
also Mesodorylaimus ANDRASSY, 1959 but the body and the spear are longer
and the guiding ring is double.

I originally described the genus Paradorylaimus as having longitudinal
ridges on the cuticle. In the description of Dorylaimus parafecundus, the type-
species, DE Coninex (1935) said: “‘Cuticle avec des stries longitudinales distinctes,
probablement 32 en nombre’”’. L.oOF and COOMANS re-examined quite recently
(1986) the type specimens of parafecundus and found that those “stries longi-
tudinales’”” were not cuticular ridges but only striae of the subcuticular mus-
culature. On the basis of this they transferred parafecundus to the genus Laimy-
dorus, and concluded that Paradorylaimus ANDRASSY, 1969 is consequently iden-
tical with Laitmydorus S1pDIQI, 1969.

Nevertheless, I think that it would be better to retain Paradorylaimus
as a valid genus. The presence or absence of longitudinal ridges does not alter
the status quo of it, only the definition must be somewhat modified. The ominous
species, parafecundus as well as some relative forms do differ still in some
respects from the Laimydorus species: they have a longer spear, a smaller
number of supplements and, especially, a much shorter prerectum both in
females and in males. By separating these species from the “true’ representatives
of the genus Laimydorus, this genus would remain more homogeneous and
would contain species with long prerectum beginning in males always well
before the row of supplements.

The species of Paradorylaimus inhabit aquatic biotopes and are distributed
in Asia and Africa.
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Four species:

P. jankowskyi (THALOLIKHIN, 1977) comb. n.

Mesodorylaimus jankowsky: THALOLIKHIN, 1977

Laimydorus jankowskyi (THALOLIXKHIN, 1977) ANDRASsY, 1986
P. parafecundus (D CoNINCEK, 1935) ANDRASSY, 1969

Dorylaimus parafecundus DE CONINCEK, 1935

Laimydorus parafecundus (DE CONINCE, 1935) LooF & CooMaNsS, 1986
L. tenuistriatus (SCHNEIDER, 1935) comb. n.

Dorylaimus tenuistriatus SCHNEIDER, 1935

Laimydorus lenuistriatus (SCHNEIDER, 1935) Loor & Coomans, 1986
L. wilhelmschneideri (ANDRASSY, 1959) ANDRASSY, 1969

Dorylaimus sp. apud SCHNEIDER, 1937

Dorylaimus wilhelmschneideri ANDRASSY, 1959

Key to species of Paradorylaimus

1 Female tail exceedingly long, about 50 anal diameters. — @: L = 2.8 mm; a = 30; b = 5.7;
c = 2.3;V = 36%; ¢ = 50. & unknown. (Sumatra) .......... wilhelmschneideri (ANDRASSY)
— Female tail at most 20 anal diameterslong .......... ... ... i i it 2

2 Spear 26— 28 um long, rather thin; female tail 6 — 7 times as long as anal body width. — 9: L =
2.1—29mm;a =42-52;b = 4.2-5.3;¢c = 13-18; V = 42-50%;¢ = 6—-7.3: L = 2.0—
2.5mm;a = 38—-43;b = 3.8—-4.3; ¢ = 63—69; PO: 18. (Soviet Union: Baical Lake) .......

jankowskyi (THALOLIKHIN)
— Spear 33— 46 um long; female tail 12— 20 times as long ag anal body width ................ 3

3 Spear shorter, 33 — 36 um; vulva transverse. — @: L = 2.5—3.1mm;a = 43—-55;b = 4.9—5.4;
c=42-4.6; V=142-45%; ¢ =17-20, §: L = 2.0—2.6 mm; a = 36—47; b = 4.2—4.6;
¢ = 61-84; PO: 13—18. (Ivory Coast) .......cccoiiiivennn.n. tenuistriatus (SCENEIDER)

— Spear longer, 41 —46 pum; vulva longitudinal. — @: L = 2.8—2.9 mm;a = 36—-39; b = 4.1—
—4.4;c=46-5.3; V =43-48%;c¢’ =13-14.8:L = 2.2—-2.4mm;a = 33—35; b = 3.3~
—3.6;e = 60—-063; PO: 16 —17. (Zaire)s ......ccvvviniininnennn parafecundus (DE CONINCK)

Genus Fuschetla S1pDI1QI, 1982

Dorylaimidae, Laimydorinae. Body moderately large, 1.2 to 2.5 mm.
Cuticle fairly thick, practically smooth (with very fine striation only). Lips
slightly separate, hardly offset. Amphids comparatively small. Atrium of mouth
cavity provided with sclerotized pieces. Spear straight, thin-walled, 24—30
um, one-and-a-half times as long as labial width; aperture 1/3 of its length.
Guiding ring double, located one-head diameter from anterior body end. Oeso-
phagus expanded near its middle. Prerectum short, only 1—1.5 anal body dia-
meters. Female genital organ amphidelphic. Vulva small, transverse, pre-
equatorial. Female tail attenuated, 10—24 times as long as anal diameter.
Males not known, uteri without spermatozoa.

Type-species: Fuscheila cilrifera SIDDIQI, 1982.

Fuscheila comes close to Laimydorus S1pDIQI, 1969 and Paradoryluimus
ANDRASSY, 1969 but differs from those in having sclerotized rods at the beginning
of the mouth cavity. Besides, Fuscheila seems to be monosexual.

Soil inhabiting nematodes. Both species have been recorded from South
America.
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Two species:

F. citrifera S1ppIqQI, 1982
F. godmanae SIDDIQI, 1982

Key to species of Fuschetla

1 Head continuous with neck; body longer, 2—2.6 mm. — @: L = 2.0—2.56 mm; a = 37-42;

b=45-52;¢ =32-4.6; V = 39-439%. & unknown. (Colombia) ..... godmanae SIDDIQI
— Head slightly offset; body shorter, 1.2—1.9 mm. — Q: L = 1.3—1.8 mm; 2 = 26—35; b =
3.56—-4.1;¢c = 3.9-7.6; V = 44—-559%. & unknown. (Colombia) ............ citrifera SIDDIQI

Genus Crocodorylaimus gen. n.

Dorylaimidae, Laimydorinae. Body of medium length, 1.4—3.5 mm,
slender to very slender (a = 42 to 75). Cuticle relatively thin, smooth or very
finely striated transversally. Lips amalgamated, head practically continuous
with adjacent body. Amphids funnel-shaped. Spear straight, moderately long,
15—20 pum, 1.3-—-2.3 times as long as cephalic diameter; aperture occupying
1/3 of spear length. Guiding ring rather small, about one head diameter behind
anterior body end. Four spindle-shaped yellowish bodies present near basis
of spear. Oesophagus enlarged near middle or posterior to that. Prerectum of
female 3—6 anal diameters long, that of male much longer, originating far
before the supplements. Female genital organ amphidelphic. Vulva longitudinal
or transverse, pre-equatorial (in 40—529%,). Testes two, spermatozoa fusiform.
Spicula dorylaimoid, more massive than in general. Supplements contiguous,
12 to 32 in number. Precloacal space mostly longer than spicula. Tail with
sexual dimorphism: in females attenuated, 3 —10anal diameters long, in males
short, more or less finger-shaped, ventrally bent (concave in its ventral contour)
and rounded, on ventral surface with a subterminal blister. Females and males
generally equally common.

Type-species : Dorylaimus flavomaculatus Linstow, 1876 — Crocodorylaimus
Sflavomaculatus (L1NsTOW, 1876) comb. n.

This genus resembles Laimydorus SippIQI, 1969 and Mesodorylaimus
ANDRASSY, 1969, it can be, however, definitely separated from them. Its dis-
tinguishing characters are the slender body, the four yellowish spots around
the basis of spear, the ventrally curved and narrowly rounded male tail and the
presence of a blister-like structure on the latter.

Limnic or semi-aquatic nematodes, very active in movement. The genus
is distributed in Europe, Asia, Africa, North and South America. The most
common species is Crocodorylaimus flavomaculatus. (ypdyeoc = yellow, saffron-
coloured.)

Seven species:

C. aequatorialis sp. n.
C. dadayi (THORNE & SWANGEER, 1936) comb. n.
Dorylaimus pusillus apud Dapay, 1905
Dorylaimus dadayi THORNE & SWANGER, 1936
Mesodorylaimus dadayt (THORNE & SWANGER, 1936) GOODEY, 1963
Laimydorus dadayt (THORNE & SWANGER, 1936) ANDRASSY, 1969
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dimorphus sp. n.
fecundus (Coss, 1914) comb. n.
Dorylaimus fecundus CoBs, 1914
Dorylaimus stagnalis fecundus CoBB, 1914 (MICOLETZEY, 1922)
Mesodorylaimus fecundus (CoBB, 1914) GOODEY, 1963
Laoimydorus fecundus (CoBB, 1914) ANDRASSY, 1986
flavomaculatus (Linsrow, 1876) comb. n.
Dorylaimus flavomaculatus LINSTOW, 1876
Mesodorylaimus flavomaculatus (Linstow, 1876) GOODEY, 1963
Laimydorus flavomaculatus (Linstow, 1876) S1DDIQI, 1969
Dorylaimus incae STEINER, 1920
Dorylaimus filiformis incae STEINER, 1920 (MICOLETZKY, 1922)
Mesodorylaimus incae (STEINER, 1920) GOODEY, 1963
Laimydorus incae (STEINER, 1920) THORNE, 1974

. malor nom. n.

Dorylaimus flavomaculatus apud THORNE & SWANGER, 1936
paraincae (THORNE, 1974) comb. n.
Laimydorus paraincae THORNE, 1974

Key to spectes of Crocodorylaimus

Larger species, 3— 3.0 MIN ...ttt i i i i et e e 2
Smaller species, 1.0 —2.3 MIN .+ttt tnt ittt iianeaaas 3

Female tail 3 —4 anal body widths long; supplements 18 —25. — @: L = 3.4 mm;a = 52; b =
6.3;¢c=25;V =43%; ¢ =3—4. 3: L =35 mm; a = T1; b =59; ¢c =100; PO: 18—25.
(United States: Washington D. C.) ... ..o, fecundus (Comg)
Female tail 7—9 anal body widths long; supplements 21 —-32. — Q: L = 3.0 mm; a = 56 —175;
b=6063-6.7; ¢ =16—17; V =40-469%; ¢ =7-9. &: L = 2.6 mm; a = 62; b = 5.6;

40

¢ = 111; PO: 21 — 32, (Hungary, United States [Utah]) ............ ... .., major sp. n.
Each side of vulva with some small ventral papillae ......... ... ... ..o i i, 4
No ventral papillae near vulva ... . . i i e e 5

Supplements 17— 22; subterminal blister on male tail large and flat; larger species - L=
2.0 — 2.2 mm; a.—41—44 b=49-51;¢c=11-13; V =43-44%;¢’ =7-8.5: L = 1.9—
—2.2 mm; a'= 40— 48; b= 4.4-4.7 7;¢c=66-177; PO: 17_22. (Bcuador) ...........ev.n.

aequatorialis sp. n.
Supplements 12 — 14; subterminal blister on male tail small and convex; smaller species. — Q:
L=16—17mm;a =42-47;b = 53-35.6;c =8—-12; V =42-50%;¢’ =8.3:L = 1.6—
—1.8 mm; a = 43—-46; b = 50-5.6; ¢ =50-70; PO: 12— 14. (Soviet Union [Russia),
Mawretania, Paraguay) ...eo.oeeereeeraenernaeennoaiinnna dadayi (THORNE & SWANGER)

Spear of both sexes different in length: in females 19— 20 um, 2.1 —2.3 head diameters, in males
13—14 pm, 1.5 — 1.6 head diameters; supplements beginning level with anterior end of spicula.
— @: L =18-21mm; a=>052-58; b=250-53;c=13-14; V =44-459%; ¢’ = T7-8.
d:L=14mm;a =44—-48; b = 5.0-5.9; ¢ = 57—66; PO: 14—-15. (Vietnam). ..........

dimorphus sp. n.
Spear of both sexes equal in length; supplements beginning at a distance before spicula ..... 6

Vulva longitudinal; supplements slightly spaced. — 2: L = 2.3 mm;a = 39; b = 3.8; ¢ =163
V=49%;¢c =6-7.3:L =24 mm;a =59; b = 5.9;c =75 PO: 14— 16. (United States:

South Dakota) ...ttt ittt iee ittt i i paraincae THORNE
Vulva transverse; supplements dense, contiguous. — @: L = 1.5—2.0 mm; a = 40—55; b =
4.0—-38.5;¢ = T—~13; V_4o—52%,c_7—103‘L_14 1.9mm;a = 44— 60; b =5 6;

¢ = 70—80; PO: 13— 18. (This species has been recorded from 21 countries or states but we can.
not be sure that all the data refer to the true flavomaculatus. Occurrence with certainty: Fe-
deral Germany, Switzerland, Austria, Hungary, United States [South Dakota]) ............

flavomaculatus (LINSTOW)



Remarks

Crocodorylaimus dadayi. — The Laimydorus spec. apud Bagr1iand Cooxans (1973) is probably
conspecific with C. dadayi (THORNE & SwANGER, 1936).

Crocodorylaimus fecundus. — Although CoBB did not say anything about yellowish spots
around the basis of spear, the other characters of this species correspond very well to the criteria of
Crocodorylaimus.

Crocodorylaimus flavomaculatus. — We can take it for certain that in the literature morc than
one species have been mixed under the name “flavomaculatus”. Thus, the flavomaculatus described
by THORNE and SWANGER (1936) obviously does not belong to LiNsTow’s species. The measure-
ments given by LiNstow are as follows: L = 2.0 mm; a = 46; ¢ = 9; the “‘true” flavomacula-
tusis to be found among the shorter species of the genus. The following data certainly refer to this
species: HoFMANNER and MExNzEL (1915), MicoLETZXR Y (1922, 1925), THORNE (1974). Besides, the
species Dorylaimus incae STEINER, 1920 is conspecific with LinsTow’s flavomaculatus.

Crocodorylaimus maior. — As mentioned above, the Dorylaimus flavomaculatus apud THORNE
and SWANGER, 1936 is not identical with the species of LinsTow. Its body is longer (3 versus 1.5 —2
mm), the tail is shorter (¢ = 17 versus 7— 13) and the number of supplements is higher (21 — 32 ver-
sus 13—18). I propose the name Crocodorylaimus maior nom. n. for the species of the American
authors. — I have found this species in Hungary with the following data: @: L = 3.03 mm;a = 75;
b=67; ¢c=16; V = 46%; ¢’ = 9; spear 17 um long, 1.4 times as long as cephalic diameter;
head 12 pm wide; cuticle 1.8 — 2 um thick; oesophagus expanded in 689 ; tail 192 um long; rectum
2 times, prerectum 5 times as long as anal body width; yellowish bodies 18 um long. Locality: Sirok
in Hungary, Nyirjes Lake, moist soil with grass roots, August 1984.

Genus Mesodorylaimus ANDRASSY, 1959

Dorylaimidae, Laimydorinae. Body small to moderately long, 0.8 to 2.3 mm.
Cuticle smooth or very finely annulated. Lips rounded or angular, head conti-
nuous with adjacent body or more or less offset. Amphids large, funnel-shaped.
Spear straight, varying in length between 7 and 25 um; orifice occupying
mostly 1/3 of the spear length. Guiding ring single, thin. Oesophagus widened
in its middle or posterior to that. Prerectum varying in length, in males beginning
before or, mostly, within the range of supplements. Posterior end of intestine
often with a long, tongue-like structure. Female genital organ amphidelphic,
each gonad lying on the same side of intestine. Vulva transverse or longitudinal,
with sclerotized lips. Testes two, spermatozoa fusiform or sausage-shaped.
Spicula dorylaimoid, 26 to 72 pum long. Supplements 4 to 26 in number, contiguous
or spaced. Tail with sexual dimorphism: in females more or less elongate, conoid
or in anterior part convex-conoid, in posterior part slender, digitiform, straight
or dorsally curved, varying in length between 1 to 20 anal body diameters;
in males short and rounded. Females in general more common than males.

Type-species: Dorylaimus mesonyctius KREIS, 1930 (in sense of THORNE
& SwWANGER, 1936) = Mesodorylaimus mesonyctius (KrEIs, 1930) ANDRASSY,
1959.

The genus resembles Laimydorus S1pDIQI, 1969 but its species are shorter,
the spear is smaller, the guiding ring simple, and the supplements are fewer and,
partly, spaced. As far as the number of species, Mesodorylaimus is by far the
richest genus within the family Dorylaimidae, yet it is fairly homogeneous.

Although I published in a recent paper (ANDRASSY, 1986) a new concept
of the genus Mesodorylaimus, I want to propose here some alterations to that,
even if only little ones. The reason of these modifications is that in the present
. study the genus is not surveyed alone, as a taxonomic unit, but in respect to

its relationship, i. e. together with the other members of the family Dorylaimidae.
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The representatives of Mesodorylaimus predominantly live in terrestrial

habitats, i.e. in the soil, but a good part of the species may occur in aquatic
or semi-aquatic biotopes, too. They are distributed all over the world, including
the Antarctic. They are especially common in Africa (29 species), Europe
(29 species), North (27 species) and South America (26 species).
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A hundred-and-three species:

. aberrans Loor, 1969

. adalberti ANDRASSY, 1963

. aduncus ANDRASSY, 1986

. aegypticus (ANDRASSY, 1958) ANDRASSY, 1959

Dorylaimus aegypticus ANDRASSY, 1958

. aequatorialis ANDRASSY, 1986
. aestuarii (T1vmm, 1952) ANDRASSY, 1959

Dorylaimus aestuarii Tiam, 1952

. alpestris (THORNE, 1939) ANDRASSY, 1959

Dorylaimus alpestris THORNE, 1939

Mesodorylaimus vaclensis HEYNS & KRUGER, 1983
americanus ANDRASSY, 1986

Mesodorylaimus recurvus THORNE, 1974, nec ANDRASSY, 1964

. angustus ANDRASSY, 1964

. arcuatus ANDRASSY, 1986

. bainsi Basson & Hevws, 1974

. bastiani (BtrscHLI, 1873) ANDRASSY, 1959

Dorylaimus bastiani BUTsCHLI, 1873
Dorylaimus macrourus LinsTow, 1876
Dorylaimus langii Cops, 1888
Dorylarymus javanicus ZIMMERMANN, 1898

. bastianoides (MEYL, 1961) ANDRASSY, 1967

Dorylaimus bastiant longicaudatus DADAY, 1894, nec BuTscaLI, 1874
Dorylaimus bastianoides MEYL, 1961

. biroi (Dapay, 1899) ANDRASSY 1959

Dorylaimus birot DADAY, 1899
Dorylaimus biroi zeylandicus Loos, 1945

. brassicus SONT & Nama, 1981
. brevidens THORNE, 1974
. brevispicatus (SCHUURMANS STEKHOVEN, 1951) ANDRASsY, 1986

Dorylaimus brevispicatus SCHUURMANS STEKHOVEN, 1951
Eudorylaimus brevispicatus (SCHUURMANS STEXHOVEN, 1951) ANDRASSY,
1959

. cardiacus THORNE, 1974
. chekiangensis (WU & HogppLI, 1929) ANDRASSY, 1986

Dorylaimus filiformis chekiangensis Wu & HoEPPLI, 1929

. clavicaudatus (THORNE & SWANGER, 1936) ANDRASSY, 1959

Dorylaimus clavicaudatus THORNE & SWANGER, 1936

. cognatus ANDRASSY, 1986
. conurus (THORNE, 1939) GOODEY, 1963

Dorylaimus conurus THORNE, 1939
Laimydorus conurus (THORNE, 1939) S1DDIQT, 1969
Mesodorylaimus sabaudiensis JUGET, 1969



M.
. dreyeri (VAN DER LINDE, 1938) GoopEY, 1963
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M.
. kamandeanus BaqQri & CooMANS, 1973

SRR

. cryptosperma LooF, 1969

Dorylaimus agilis apud THORNE & SWANGER, 1936
Laimydorus cryptosperma (LooF, 1969) Loor, 1985

. delicatus LorDELLO, 1965
. derni Loor, 1969
. deuberti (ANDRASSY, 1958) GOODEY, 1963

Dorylaimus deuberti ANDRASSY, 1958
dolomiticus VINCIGUERRA, 1982

Dorylaimus dreyert VAN DER LINDE, 1938

effilatus (SCHUURMANS STEKHOVEN & TEUNISSEN, 1938) ANDRASSY, 1959
Dorylaimus effilatus SCHUURMANS STEKHOVEN & TEUNISSEN, 1938
Laimydorus effilatus (SCHUURMANS STEKHOVEN & TEUNISSEN, 1938)
ANDRASSY, 1969

. erdelyii ANDRASSY, 1965
M.

exilis (CosB, 1893) ANDRASSY, 1959
Dorylaimus exilis CoBB, 1893
Dorylaimus filiformis exilis CoBB, 1893 (MicOLETZKY, 1922)

. flagellatus (WiLLiAMs, 1959) ANDRASSY, 1960

Dorylaimus flagellatus WILL1AMS, 1959

. ghanae ANDRASSY, 1965

. globiceps LooF, 1964

. graciosus ANDRASSY, 1986

. guarani ANDRASSY, 1968

. hofmaenneri (MENZEL in HOFMANNER & MENZEL, 1914) GOODEY, 1963

Dorylaimus hofmaenneri MENZEL in HOFMANNER & MEN2EL, 1914
Dorylaimus filiformis hofmaenneri MENZEL in HOFMANNER & MENZEL, 1914
(MicoLETZKY, 1922)

Laimydorus hofmaenneri (MENZEL in HOFMANNER & MENZzEL, 1914)
ANDRASSY, 1969

. imperator Loor, 1975

. importunus Basson & HuyNs, 1974

. intermedius DassoNviLLE & HEYNS, 1984

. intervallis (THORNE & SWANGER, 1936) ANDRASSY, 1959

Dorylaimus intervallis THORNE & SWANGER, 1936

. japonicus (CoBB in THORNE & SWANGER, 1936) ANDRASSY, 1987

Dorylaimus japonicus CoBB in THORNE & SWANGER, 1936

Ozxydirus japonicus (COBB in THORNE & SWANGER, 1936) ANDRASSY, 1960
Dorylaimus arvensis CosB in THORNE & SWANGER, 1936

Mesodorylaimus arvensis (CoBB in THORNE & SWANGER, 1936) ANDRASSY,
1959

Mesodorylaimus musae GERAERT, 1962

johanni Basson & Hevyns, 1974

Dorylaimus filiformis apud SCHUURMANS STEKHOVEN, 1944

. kittenbergeri sp. n.
. kowyni Bassoxn & HeynNs, 1974
. lissus THORNE, 1974

31



==

=2=2=2=2 =2 =

= 2E=EEEE =B =2 B =22 =

s
(8]

SEEEEEE =22 =

. litoralis LooF, 1969

Mesodorylaimus prerectus THORNE, 1974

. lopadusae ViNciGUERRA & La Favcr, 1978
. lourdesae (LORDELLO, 1955) ANDRASSY, 1959

Dorylaimus lourdesae LORDELLO, 1955
luci BrzESK1 & SzczyYGIEL, 1961

. macrophallus THORNE, 1974

macrospiculum ZurrINi, 1987
margaritifer ANDRAsSY, 1986

. margaritus Basson & HEyYNs, 1974
. meridianus ANDRASSY, 1963
. mesonyctius (KrE1S, 1930) ANDRASSY, 1959

Dorylaimus mesonyctivs KrEIS, 1930

Dorylaimus subulatus CoBB in THORNE & SWANGER, 1936

Mesodorylaimus subulatus (CoBB in THORNE & SWANGER, 1936) ANDRASSY,
1959

Aporcelaimus subulatus (CoBB in THORNE & SWANGER, 1936) BRzESKI, 1962

. mexicanus ZULLINT, 1973
. meyli (ANDRASSY, 1958) ANDRASSY, 1959

Dorylaimus meyli ANDRASSY, 1958
Drepanodorylaimus meyli (ANDRASSY, 1958) ANDRASSY, 1986

. nigritulus (SCHNEIDER, 1937) ANDRASSY, 1959

Dorylaimus nigritulus SCEHNEIDER, 1937

. nudus (THORNE, 1939) ANDRASSY, 1959

Dorylaimus nudus THORNE, 1939

. obscurus THORNE, 1974

. orientalis ANDRASSY, 1970

. paetzoldi ALTHERR, 1965

. parabastiani (PAETZOLD, 1958) comb. n.

Dorylaimus parabastiani PAETZOLD, 1958
Laimydorus parabastiani (PAETZOLD, 1958) S1DDIQI, 1969

. paraguayensis (KrEts, 1932) ANDRASSY, 1959

Dorylaimus paraguayensis KrEIS, 1932

. paralitoralis Basson & HEyxs, 1974
. parasubtilis (MEYL, 1957) ANDRASSY, 1959

Dorylaimus parasubtilis MEYL, 1957

. parasubulatus (MEYL, 1954) ANDRASSY, 1959

Dorylaimus parasubulatus MEYL, 1954

. paulbuchneri (MEYL, 1956) ANDRASSY, 1959

Dorylaimus paulbuchneri MEYL, 1956

. pendschikenticus (TUvLAGANOV, 1949) ANDRASSY, 1959

Dorylaimus pendschikenticus TULAGANOV, 1949

. pizai LorDELLO, 1965

- plicatus ANDRASSY, 1986
. potus HEYNS, 1963

. procerus ANDRASSY, 1986
. pseudobastiani 1.ooF, 1969

Dorylaimus bastiani apud THORNE & SWANGER, 1936

. pseudosubtilis Basson & HEvNS, 1974



M. puellae ANDRASSY, 1963
pulcher ANDRASSY, 1986
pusillus (Coss, 1893) ANDRASSY, 1959
Dorylaimus pusillus CoBB, 1893
recurvus ANDRASSY, 1964
. thenanus ALTHERR, 1965
rotundolabiatus BassoNn & HEYNS, 1974
sanctus Basson & HEYNS, 1974
similibastiani ZeLL, 1986
simplex THORNE, 1974
spengelii (DE MAN, 1912) ANDRASSY, 1959
Dorylaimus spengelii DE MAN, 1912
subtiliformis (ANDRASSY, 1959) ANDRASSY, 1959
Dorylaimus subtiliformis ANDRASSY, 1959
subtilis (THORNE & SWANGER, 1936) ANDRASSY, 1959
Dorylaimus subtilis THORNE & SWANGER, 1936
Dorylaimus krishnaraoi MOORTHY, 1938
Mesodorylaimus krishnaraot (MooRTHY, 1938) GOODEY, 1963
. subtiloides (PAETZOLD, 1958) ANDRASSY, 1959
Dorylaimus subtiloides P AETZOLD, 1958
M. sveltus (MEYL, 1957) ANDRASSY, 1959
Dorylaimus sveltus MEYL, 1957
M. sylphus (THORNE, 1939) GOoODEY, 1963
Dorylaimus sylphus THORNE, 1939
Laimydorus sylphus (THORNE, 1939) SIDDIQI, 1969
M. szechenyii ANDRASSY, 1961
M. szunyoghyi ANDRASSY, 1968
M. tenellus (THORNE & SWANGER, 1936) ANDRASSY, 1959
Dorylaimus tenellus THORNE & SWANGER, 1936
M. thermae (CoBB in HoEppLI, 1926) GOODEY, 1963
Dorylaimus thermae Coss in HoEPPLI, 1926
tholocercus ANDRASSY, 1968
thorneiswangerae ANDRASSY, 1968
Dorylaimus biroi apud THORNE & SWANGER, 1936
transkeiensis Basson & HEyNs, 1974
trapaefructus ANDRASSY, 1986
usitatus Basson & HEyws, 1974
. vulneratus ANDRASSY, 1986
. vulvapapillatus BAcaTURIA & EL1AVA, 1966
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Key to species of Mesodorylaimus

—

Female tail 14 — 20 times as long as anal body diameter .............oviiviiiieiiiinans, 2
— Famele tail at most 12 times as long as anal body diameter ..............oociiiiiiin, 7
2 Body 1 mm long; core in tail articulate in its basis. — @: L = 1.0 mm; a = 35—38; b = 4.4—

—4.7;¢ = 3.9; V = 43—-469%; ¢’ = 18—20, & unknown. (Mauritius) .. flagellatus (WIiLL1AMS)
— Body 1.4—1.9 mm long; core in tail not articulate .......cc.oiiiiiiiiiiiiiiiiiiiaena. 3

3 Lips angular, well offset. — @: L = 1.6—1.8 mm; a = 36—43; b = 4.6—-8.5;¢c =4-5; V =
41-45%; ¢ = 14~20. @: L = 1.0—-1.3 mm; a = 27-39; b = 2,9—-6.6; ¢ = 57—83; PO:
11—14. (South Africa) .......civeereeiiiiinriiirrennneneennnns bainsi Bassoxn & HEyNs

— Lipsrounded, not offset ....... ittt i i i i it it it 4

3 Opuscula Zoologica 33



4 Female tail one-sixth of body length. — @: L = 1.7 mm;a = 42; b = 5.2; ¢ = 3.9; V = 439,;
> = 14. & unknown. (United States: New York) ................ dreyeri (VAN DER LINDE)

— Female tail one-fourth of body length orlonger ...... ... .. ... .. ... ... .. it 5
5 Supplements 7, spaced. — @: L = 1.45 mm; a = 41; b = 4.9; ¢ = 4.1; V = 449,; ¢’ = 20,
$:L=10-Llmm;a =32-35;b =36-387;c=50-52; PO:7. (Ecuador) ............
graciosus ANDRASSY

— Supplements 17 or more, CONLIGUONS .« ..ottt ittt i ]
6 Body 1.5 mm; Supplements 17. — @: L =15 mm; o =44; b = 35.1; ¢ = 3.5; V = 449,;
¢ =21.3:L =1lmm;a=34;b =4.0;¢c = GS;PO 7 (Ecuador) .... pulcher ANDRASSY

- Podylt—lSmm qupplementﬁ24 28, — : L = 1.7 18mm a=36 42; b = 4.9-35.5;
c=4.6-5.6;V =41%;c¢ = 14. 3: L = 1.3 mm; a=33; b=4.1; ¢=50; PO: 24 —28. (United
States: Virginia, Utah, South Dakota) ............. ... ... .. ... ... ..... sylphus (THORNE)

7 Tip of female tail distinctly swollen ...... ... ... ... ... . e 8
— Tip of female tail not swollen ... s 11
8 Tail 5—6 anal diameters long ........ . 9
— Tail 3—4 anal diameters Iong ... ... it e 10
9 Body 1.9—2.3 mm long; lips angular, offset. — @: L = 1.9—2.3 mm; a = 34—37; b = 4.7

10

14

15

16

17

18

34

3.1;¢=10—14; V = 44 -499%; ¢'=6, 3: L = 1.9-2.2 min; a = 33—39; b = 4.3-5.0; ¢ =
63 —87; PO: 16—23. (Holland, Democratic Germany, Soviet Union [Russia, Moldavia, Uz-
bekistan]) ... e e parabastiani (PAETZOLD)
Body 1.3 — 1.4 mm long; lips rounded, not offset. — @: L = 1.3—1.4 mm; a8 = 36—39; b =
3.7—-4.6;¢c = 12—-13; V = 49-51; ¢’ = 5—6. & unknown. (Denmarl, Sweden, Soviet Union

[Russia, Kirghizia], Egypt, Kerguelen Islands) .................... aegypticus (ANDRASSY)
Labial region offset; supplements 13, sp(,cod ‘L =12-13mm;a=233-39;b=44-—
—4.8; ¢ =156—-17; V = 509%; ¢’ = 4. g L—l()—12mm,a—‘i2 39 b_41—4‘) c =
47—31; PO: 13. (Brazil) ....... . paulbuchneri (Mreyr)
Labial region not offsct ; supplements 17, contiguous. - 2:1.2 mm; a = 31; b = 4.7; ¢ = 12.5;
V =49%;¢ = 3.8:L = 1.2mmja = 35; b = 5.0;¢ = 59; PO:17. (Poland, Spain) ........

clavicaudatus (THORNE & SWANGER)
Posterior half of female tail dorsally bent ...... ... o i 12
Posterior half of female tail straight or slighly bent ventrally ....... ... .. ... ... ... 35
Tail 4 —10 anal diameters long ... o e 13
Tail shorter than 4 analdiameters ... e 22

Posterior end of intestine with a long tongue-like structure; sclerotized vulval lips angular, -
~ R L=15—-19mm; a=33-46; b = 3.9-4.3; ¢ = 14—-18; V = 52—-53%; ¢’ = 5—-6.

G unknown. (Peru) ....... ...t i e trapaefructus ANDRASSY
Posterior end of intestine without such astructure ... ... ... ... .. . i i oo, 14
Supplements 7— 11, Spaced ... ..ttt s 15
Supplements 9 — 16, CONtigUOUS ..ottt i i e e e 17

Snpplements 11, — ¢: L =13-16mm;a=26—-35; b =42-48;¢c=8-10; V =48-49
%3¢ =58-8.3:L =13mm;a=27;b = 3.8;c = 83; PO: 11. (Federal Germany, Czecho-

slovalua Bulgaria, Soviet Umon [l\nssla Tadzhikistan])................. meyli (ANRAsSY)
Supplements 7T —8 ... e i e e i e e e 16
Vulva pre-equatorial; female tail as long as 6 —7 anal diameters. — ¢: L = 1.5 mm; a = 34;
=48;¢c=10; V=449%;c =6-7.3: L =13 mm;a=236; b =4.0;c =351; PO: 7—
(United States: South Dakota) ........ ... ... i, obscurus THORNE
Vulva post-equatorial; female tail as long as 4—05 anal diameters. — 2: L = 1.5—1.8 mm;
a=38—40;b = 4.7—-4.9;¢ = 14—18; V == 53-53%; ¢’ = 4—5. 3: L = .4 mm; a = 36—
—~40;b = 4.2—-4.8;¢c = 63—-66; PO: 8. (Ghana) ...................... ghanae ANDRAssY

Spear 16— 17 ym long, robust, almost as thick as 1/3 labizl diameter. — 2: L = 1.5—2.0 mm;
a=35—-38;b=45-354;¢c=14—17; V=44—-469; ¢’ =4-6. 3: L = 1.7 mm; a = 34;

b = 5.0; ¢ = 56; PO: 15, (Tanzania) ......... ... vt szechenyii ANDRAsSY
Spear 7— 13 umlong, neversorobust ........ ... i e 18
Cuticle perceptibly thickened on neck region .........coviiiiii it 19
Cuticle not thickened on neck reglon . ...ttt i i e e 20



19

20

21

22

23

24

25

26

27

28

29

30

3*

Head continuous with neck contour. — @: L = 1.1-1.6 mm; a = 28—40; b = 5.1-7.6; ¢ =
8—16; V =39-43%; ¢ =10~-11. 3: L = 1.3—1.4 mm; a = 36—38; b = 5.2-7.5; ¢ =
48— 83; PO: 11—15. (South Africa) .....cvvivvieiiniiiiae.. sanctus Basson & HEYNs
Head slightly offset. — 2: L = 1.1—-1.2 mm;a = 24—31; b = 4.5-5.4;¢c = 8—10; V = 43—~
—469%;¢ =6-7.3:L=09~-1.1mm;a =22-27;b = 4.1-4.9;¢c = 36 -53; PO: 11—-14.
(SOUth Africa) «.vvt it it ettt eae e kowyni Bassox & HEYNS

Head distinctly offsct; spear T—~9 ym long. — 2: L = 1.0—-1.2mm;a = 27—47; b = 3.9—4.9;
c=8-12; V=37T—-47%;¢c =6-7. 3: L =09—1.1mm;a=24-29; b = 3.8-44;¢c =
51—61; PO: 9—10. (South Africa) ......... ..., transkeiensis Bassox & HEvNs
Head not or hardly offset; spear 11-13 gmlong ........ ..oy, 21

Supplements 11; female tail 110 — 153 ym (6 —~ 9 anal diameters) long. — @: L = 1.4— 1.7 mm;
a=20-40; b =053-6.53; ¢ =9~13; V =39-449%; ¢*=6-9. L = 1.4 mm; a = 29;
b = 5.4;¢c = 62; PO: 11. (South Africa) ....................... johanni Basson & HEvxs
Supplements 13; female tail 90 — 128 ym (4 —6 anal diameters) long. — 2: L = 1.5 — 1.7 mm;
a=233—47;b =5.5—-6.8;¢c = 13-16; V = 43%; ¢’ =4—6. 3: L =14—-1.6 mm;a = 36—
44; b = 5.2~6.2; ¢ = 59—66; PO: 13. (South Africa) ........ importunus Bassox & HEvNs

Female tail unusually shaped: short, conoid and bluntly rounded on its tip. — 2: L = 1.3 mm;
a=33; b=43;¢c=40; V=49%; ¢’ =1.5. §: L = 1.4—1.5 mm; a = 36; b = 4.2—-4.6;
c=61-62; PO: 10—19. (Hungary) ........ceivurrunrnninaennnnnn. deuberti (ANDRASSY)
Female tail not so unusually shaped, never bluntly rounded ........................... 23

Female tail cupola-shaped, abruptly narrowing to a thin appendix; posterior end of intestine
with a long tongue-like structure ....... ... i i i e i 24
Female tail not so, at least its ventral contour continuous, not abruptly narrowing ........ 26

Prerectum unusually short, shorter than rectum; intestinal “tongue” 45 —48 ym long. — Q:L =
14—-1.5 mm; a = 22—-25; b = 3.9—-4.3; ¢ = 18-25; V = 82-549,; ¢’ = 2. & unknown.
(Cuba, Paraguay) .....eoueeeeimunnnennenaeerinennenrunnenennnn tholocercus ANDRASSY
Prercctum twice as long as rectum; intestinal “‘tonguc” 10— 20 gmlong .................. 25

Spear robust, 23 — 24 ym long; lips rounded and amalgamated. — @: L = 1.3—-1.4 mm; a =
24-23;b = 3.8—-3.9;¢c = 20-30; V = 54—-58%; ¢ = 1.2—1.3. & unknown. (Mexico) ......

mexicanus ZULLINX
Spear slender, 15 ym long; lips angular and separate. — @: L = 1.2 mm; a = 31; b = 4.5;

c = 25;V =529%;c = 2—2.5. § unknown. (Brazil) .......... thorneiswangerae ANDRASSY
Female tail shorter than two anal diameters, its anterior rounded part longer than the posterior
BAPELIIIZ OTIC & v v vt e e ittt oo s eae e ias e e s aaeesnnsasaeesnnsecnnannaseanseanesnans 27
Female tail two anal diameters or longer, its anterior rounded part as long .as, or shorter than
the posterior tapering one .. ........oiiniint i i i 31
Vulva longitudinal, open (sclevotized lips spaced) .........ciiiiiiiiiiiiiiiieniennnn 28
Vulva transverse, closed (sclerotized lips not spaced) ..........c.cvuiiiiiieniin.. 30

Body 1.8—2 mm, spear 22—24 gm long, — @: L = 1.8 —2.0 mm; a = 33—40; b = 4.3—-4.5;
c=38-48; V =53-55%;¢c =1.3—14. §: L = 1.8—2.0 mm; a = 34—-38; b = 4.2-4.7;
¢ =73-85; PO: 10—11. (Australia) ........ooivrriuniirnerrnnnnn procerus ANDRASSY
Body 1.2— 1.4 mm, spear 14— 16 pgmlong ........ccoiiiiiiirnininereenineneennn. 29

Female tail as long as anal body diameter, its tip strongly bent; cuticle 3— 3.5 um thick on mid-
body. — @: L =14 mm; a =24—-28; b =4.3-4.5; ¢ = 39—-46; V =50-529%; ¢ = 1.
3:L = 12mm;a=29; b =4.0;¢c = 5; PO: 19. (Hungary) .......... aduncus ANDRASSY
Female tail distinctly longer than anal body diameter, its tip slightly bent; cuticle 2 —2.5 um
thick on mid-body. — @: L = 1.2— 1.3 mm;a = 29—-31; b = 4.0-4.6;¢c = 31-33; V = 53—
—-585%; ¢’ = 1.3—1.6. $ unknown. (Hungary). ................ccuounn recurvus ANDRASSY

Lips angular; spear as thick as cuticle at the same level; supplements 13—14. — @: L = 1.2
mm; 8 = 24—-25; b = 3.8-3.9; ¢ = 28—31; V = 52-53%; ¢ = 1.4—18. §: L = 1.1-1.2
mm;a = 27—30; b = 3.6 -3.8; ¢ = 46 —49; PO: 13— 14. (Ecuador) .. vulneratus ANDRASSY
Lips rounded ; spear thinner than cuticle at the same level; supplements 17—18. — Q: L = 1.2—
—~l4mm;a =26—-31;b =41-43;¢ =29-39;V = 52-549%;¢’ = 14-15;3:L = 1.1—
—1.2mm;a = 26—28; b = 4.1—4.6; ¢c = 58—69; PO: 17—18. (Ecuador) ................

cognatus ANDRASSY

35



31

32

33

34

39

40

41

42

Spear long, 20 —25 M ...t i e e e e 32
Spear shorter, 9 — 15 M .ttt e, 33

Spear twice as thick as cuticle at the same level; female tail strongly bent dorsally. — @: L =
1.6-1.7mm; a = 32-34; b =4.1-4.2; ¢ = 25—-32; V = 51-529%; ¢’ = 1.9-23. &: L =
1.4—1.6 mm; a = 25—~32; b = 3.9—4.1; ¢ = 58—-63; PO: 15—20. (Bolivia) ...............

arcuatus ANDRAsSSY
Spear as thick as cuticle at the same level; female tail slightly bent dorsally. — @: L = 1.2-1.4
mm;a=206-31; b=237-4.3; ¢c=20-24; V =49-50%; ¢’ =2-23. §: L = 1.6 mm;
a=33;b=45;c=062;P0O:16. (Ecuador) ..............0....0. aequatorialis ANDRASSY

Head well offset. — @: L = 1.4—1.7Tmm; a = 30—39; b = 4.8—6.1; ¢ = 20—-31; V = 41—
—46%. ¢: L = 1.3—1.7 mm; a = 31-39; b = 5.1—-6.2; ¢ = 48—60; PO: 12—16. (South
5 8 1 12 margaritus Basson & HEYNS
Head not offSet .. ..o in ittt i i i et i ettt st eteassnaacnaaans eee.. 34

Body about 2 mm long, slender. — @: L = 1.8 —2.1 mm;a = 40; b = 4.8; ¢ = 32—46; V =53
9% ;¢ = 2.56. @ unknown. (United States: North Dakota) ........... americanus ANDRASSY
Body 1-1.5 mm long, less slender. — @: L = 1.0—1.5 mm; a = 21—-34; b = 4.1~5.5; ¢ =
12—-22; V = 47-52%;¢" =2—4. 3: L =13-15mm;a =30—-35; b = 4.6 -5.3; c = 48—

—61; PO: 12—15. (South Africa) .........ccvvvnvnn... rotundolabiatus Basson & HEyYNs
Vulval region — both sides of vulva — with prominent papillae or cuticular folds .......... 36
Vulval region without papillaeorfolds .............. ... it 44
Labial region offSset ... .uuit ittt i i e e i et e 37
Labial region practically continuous withneck .......... ... .. ..ttt iiinnn, 40
Female tail about 3 anal diameters 1ong .........ituiinn it ian i intienaeanens 38
Female tail 6 —8 anal diameterslong ....... ...ttt iiiiiiiiiinienenenns 39

Female tail unusually short, 1.3 — 1.5 anal diameters; supplements 11. — @: L = 1.1—1.3 mm;
a =28—35; b =385~55;¢c=2381-44; V =49-549%; ¢’ = 1.3—-1.5. §: L = 1.6 mm; a =
=40;b = 4.8;¢ =80; PO: 11. (Kenya.) ....uovvreurernieeenneennenn. kittenbergeri sp. n.
Female tail about 2.5 anal diameters long; supplements 16. — @: L = 1.4 mm;a = 31; b = 4.4;
¢c=17;V =53%;c = 2.7.8: L = 1.3mm;a = 34; b = 3.6; ¢ = 43; PO: 16. (Soviet Union:
Georgitn) «.vveiii i e i e i vulvapapillatus BAcATURIA & Errava

Qesophagus widened in 2/3 of its length; tip of female tail pointed; supplements 16 -19., — Q:
L=10-14 mm; a =29-33; b =44-58; ¢ =7.5—-94; V =42-469%; ¢’ =T7-8. g:
L =10-14mm;a=28~33; b =4.1-56.5; c =44—58; PO: 16—19. (Venezuela.) .......
globiceps Loor

Oesophagus widened not so far back; tip of female tail rounded; supplements 9—13. — 9: L =
14—16 mm; a = 25—40; b = 48-52: ¢ = 7.7-10; = 48—-509%; ¢’ =6—-8. §: L =
=11-15mm;a =23—-37;b = 3.8—5.1;¢c = 43—-56; PO:9—13. (Italy.) ...............
lopadusae VINCIGUERRA & La Favuct

Vulva with one papillaoneachside ........... . ..ottt iiiiiiieeaaann. 41
Vulval region with cuticular folds ..... ..ottt ittt 42
Spicula 50— 60 um long, supplements 18 —20; female tail 4 — 6 anal diameters long. — ¢: L

1.3—1.8 mm; a = 33—-38; b = 5.6—6.8; c = 11—-16; V = 40—45%,; ¢’ = 3.9-5.6. §: L =
1.2-1.6mm;a = 34—45; b = 5.3—6.2; ¢ = 67— 78; PO: 18—20. (Ethiopia.) ........v....

macrospiculum ZULLINI
Spicula about 40 ym long, supplements 13; female tail 9— 10 anal diameterslong. — @:L = 1.0 —
—11mm;a=230—34; b=53-58;c=04—7.3; V=44—45%; c’ = 9—10, g: L = 0.9
mm; a = 29; b = 5.0; ¢ = 50; PO: 13. (Vietnam.) .............. .... orientalis ANDRASSY

Cuticular folds deep; spear 17— 19 umlong. — 2: L = 1.6~ 1.9 mm; a = 38—-45;b = 4.2-4.7;
e=15—-19; V = 49-83%; ¢ = 52—-6.5. §: L = 1.4—1.6 mm; a = 35-37; b = 4.0—4.5;
¢ =74-90; PO: 7—10. (Ecuador.) ......cctutieriinnirnnenunnennnnns plicatus ANDRASSY
Cuticular folds not so deep, rather superficial; spear 12—14 gmlong ....covvvvieeiinenn. 43

Female tail 3 — 5 anal diameters long; cuticle densely wrinkled on vulval region. — @: L = 1.2—
— 1.6 mm; a = 26—30; b =3.9-4.8; ¢ =13-18; V = 50-556%; ¢’ = 3.6-4.6. 3: L =
1.1-1.6 mm;a = 29;b = 3.8—4.5; ¢ = 55—68; PO: 11—~13. (Antaretic.) ...imperator Loor



44

Female tail 6 —7 anal diameters long; cuticle with some innervations on vulval region. — Q:
L=16mm;a=39b=063;¢c=12; V=50%;¢" =6-7.3: L =13mm;a=40;b =
5.6; ¢ = 50; PO: 11. (Egypt, United States [ Nebraskal].) ... intervallis (THORNE & SWANGER)

Female tail of mesonyctius-type: first convex-conoid then suddenly narrowing both on ventral
and dorsal side and passing into a thinner subdigitate part; this latter once to twice as long as
the anterior rounded part ..., i i e i et it ar i 45
Female tail not so: either long, more or less uniformly attenuated, or narrowing on the dorsal
side only, or the posterior subdigitate part more than twice as long as the anterior rounded one

e e e e e e e et a et et e, 60
43 Lips offset by deep constriction .......... .. o i i i 46
— Lips not or only sightly offset ......... .. i i e 48
46 Female tail longer (¢ = 12). — @: L = 1.2 mm;a =22;b =4.9;¢c=12; V =499%; ¢ = 4.

& unknown. (Soviet Union: Uzbekistan.) ................... pendschikenticus (TuLacaxOV)
— Female tail shorter (¢ = 18— 22) ... .. ..ttt ittt it eaesnaenns 47
47 Supplements 8, spaced; tip of female tail rounded. — @: L = 0.9 mm;a = 28; b = 4.1;¢ = 18;

48

V=52%; ¢ =25 3: L=09-12 mm; a =29-33; b=4.1-4.7; ¢ = 50-61; PO: 8.
(Federal Germany, Czechoslovakia, Soviet Union [Far East], Mongolia.) ...................
parasubulatus (MEvL)

Supplements 17 — 20, contiguous; tip of female tail pointed. — ¢: L = 1.1 -1.2 mm; a = 26—
—34; b= 37-5.1; ¢ =18-22; V =47-51%; ¢’ =2.4-3.6. 3: L = 1.0—1.3 mm; a =
25—38; b = 4.1-5.2; ¢ = 46—61; PO: 17-20. (South Africa.) ......covvviviiiiiiiin.
paralitoralis Bassoxn & Hevns

Posterior end of intestine posscssing a tongue-like process; vulva longitudinal. — @: L = 1.5 mm;
a=32;b = 5.0;0 = 16; V = 499; ¢’ = 3—-4. 3 unknown. (United States: South Dakota.) ..

simplex THORNE
Posterior end of intestine without such a process; vulva transverse ..................... 49

Posterior tapering part of female tail as long as, or shorter than the anterior rounded part ... 50
Posterior tapering part of female tail distinctly longer than the anterior rounded part ...... 52

Lips completely amalgamated; body about 1 mm long. — @: L = 1.1 mm; a = 21—26; b =
4.6-5.3; ¢ =17-18; V =49%; ¢’ =2—-2.5. 3: L = 1.0—~1.1 mm; a = 27; b = 4.9-5.9;
c=44—47; PO: 11—-12. (Brazil.) ..... .ottt pizai LORDELLO
Lips more or less separate; body 1.5 mm longorlonger ...............cciiiiiiiei..., 51

Female tail as long as three anal diameters; body 2 mm long. — ¢: L = 2.1 mm;a = 49; b =
51; ¢ =29; V=252%; ¢ = 3. 3 unknown. (Zaire.) ........ ...ttt

effilatus (SCHUURMANS STEEHOVEN & TEUNISSEN)
Female tail as long as two anal diameters; body 1.5 mmlong. — @: L = 1.5 mm;a = 33; b =

4.4;¢c = 27;V = 556%; ¢’ = 2. & unknown. (Federal Germany.) ........ rhenanus ALTHERR
Tip of female tail conoid and pointed (very narrowly rounded) ...............coo.unn. 53
Tip of female teil cylindrical, rounded .......cciunniiiiiiiiiniiiieiiianeien s 54
Supplements 9—13, spaced. — @: L = 1.5— 1.7 mm; & = 38—48; b = 4.6—5.0; ¢ = 12—-22;

V =0562-60%;¢c =3-4.8:L=15-1.Tmm;a=41-53; b = 4.5—-4.9; ¢c = 65—80; PO:
9—13. (Holland, Federal and Democratic Germany, Sweden, Poland, Austria, Czechoslovakia,
Hungary, Yugoslavia, Spain, France, Italy, Soviet Union [ Russia, Belorussia, Ukraine, Estonia,
Latvia, Lithuania, Georgia, Armenia, Uzbekistan, Tadzhikistan], Sumatra, Java, Canary Islands,
Morocco, Cameroon, Annobon, Mauritius, Tanzania, Zambia, Zsaire, South Africa, United
States, Mexico, Australin. It is questionable whether all these data refer to the ‘‘true” bastiani.)

bastiani (BUTscHLI)

Supplenients 18 — 24, contiguous. — $: L = 1.4—2.1mm;a = 34—41;b = 43-5.3;¢c = 14—
28; V=152-599%;¢ =2-3.3:L=14—1.0 mm; a =39—-40; b = 5.1-5.2; c = 62—-068;

PO: 18— 24, (Soviet Union [ Russia], United States [Utah].) ............. pseudobastiani Loor
Spear 18 —20 pm long ... ..ot e 55
Spear shorter, 10 to 16 gan long ... oo i e e 56

53 Body about 2 mm long; vagina heavily swollen. — ¢: L = 1.9 mm; a = 36; b = 4.3; ¢ = 17;

V = 559%; ¢’ = 4. § unknown. (Federal Germany.) .................... paetzoldi ALTHERR
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58

60

6

—

62

63

67

Body 1.2 —1.7 mm; vagina not so swollen. — $: L = L2—1L7mm;a = 27—-34; b = 3.7-35.5;
c="7-25; V=47-53%;c =4—-5(—8). 3: L =13-15mm;a=30-35; b = 3.9-4.4;

¢ = 52—58; PO: 10—15. (Holland, Switzerland, Yugoslavia.) .............. aberrans Loor
Posterior tapering part of female tail comparatively shorter, about 1.5 times as long as the anteri-
or rounded Part™ ... e i i i 57
Posterior tapering part of female tail longer, about 2 times as long as the anterior rounded part
............................................................................... 58
Body longer (1 5 mm) and very slender (a = 50—70). — @: L = 1.5 mm;a = 50-70; b = 4.5;
e = 30; V= 7?; ¢=3. & unknown. (Soviet Union [ Russia], India, Mauritius, Brazil, New Gui-
oL T biroi (DADAY)

Body shorter (0.8 —1.2 mm) and much stouter (a = 23—-33). — @: L = 0.8—1.2 mm; a =
23—33;b = 3.8—4.T;¢ = 15-20; V = 50—-56%;c’ = 3-5. 3:L = 0.9-1.1mm;a = 24—33;
b = 3.8-4.9; ¢ = 45—-70; PO: 9—12. (Poland, Czechoslovakia, Hungary, Italy, Soviet Union
{Russia ], China, India, South Africa, Jamaica, Venezuela.). ........... mesonyctius (KREIs)

Vulva longitudinal; cardia about as long as body width. — @: L = 1.4 mm; a = 34; b = 4.3;
¢ =13-15; V =329; ¢ =35. 3: L =13 mm; a = 35; b =4.1; ¢ = 65; PO: 8-10.
(United States: Montana, Nebraska, North- and South Dakota.) ......... cardiacus THORNE
Vulva transverse; cardia ShOrter . ... it it e it e i et e 59

Spicula unusually massive; body 1.6 mmlong. — @: L = 1.6 mm;a = 37;b = 4.5;¢ = 15-28;
V=549%;¢c"=4.8: L =16mm;a=37;b=4.6; c=80; PO: 7. (United States: Nebras-
3 P macrophallus TEORNE
Spicula normal; body 1.0 — 1.4 mm long - :L=106-14mm;a=28-41; b = 3.8—5.0;
c = 9—16; V~47—:)3/o,c =4-9. 3: L =08-1.3mm; a=28-39;b=40-47;¢c =

45—-47; PO: 5—9. (South Africa.) .......... .. .o, usitatus Basson & HEYNS
Female tail shorter, 2to S anal diameters ... .....otininrenennireenenneneensnranssa 61
Female tail longer, 6 to 12 anal diameters ........ ... it iiiiiiiiieiiinns 68
Tail 2— 2.5 times anal diameter ........... .. ittt s 62
Tail 3—6 times anal diameter ........... ... i i i i i 64
Labial region completely continuous with neck contour. — Q: L =12-1.6 mm; a = 30-36;
b=43-52;¢=20-35; V=50-53%;c =2 g:L=12-14 mm; a=31-38; b=
4.5—-4.8; ¢ =59-83; PO: 7—-9. (India) ..., brassicus SoNT & Nada
Labial region well offset ... . o i e 63

Tail ventrally curved; body about 1 mm long. — @: L = I.1 mm; a = 33; b = 3.3; ¢ = 20;
V=>50%;¢ =?3:L=11lmm;a=40;b=41;¢c="71;P0:4.(Holland.) ..............

spengelii (DE MaN)
Tail straight; body about 2 mm long., — @: L = 1.9 mm; a = 44; b = 4.5; ¢ = 30; V = 539%;

¢’ = 2-2.5. @ unknown. (Zaire.) ........ .. .. ..., brevispicatus (SCHUURMANS STEKHOVEN)
Body shovter, 0.8 — 1.1 mMIM ...ttt ittt e e 63
Bodylonger, 1.3 — L7 1M+ .. ittt ittt ittt it e e 67
Intestine blackish coloured. — @: I, = 6.9 mm; a = 26—-33; b = 3.3—-3.7; ¢ = 12—-14; V =
51—-569%; ¢ = 3.5—4.5. & unknown. (Sumatra.) .................. nigritulus (SCHNEIDER)
Intestine lightly coloured ... ... i i e e e 66

Supplements 8, well spaced. — @: L = 0.8—1.0 mm; a = 28-35; b = 3.7-5.1; ¢ = 6—8;
V =43-47%;:;¢ =5-6.8:L =07-0.8mm;a = 24;b = 5;¢c = 40-50; PO: 8 (Hungary,
Brazil, Venezuela.) ... ... i i i i e e parasubtilis (MEYL)
Supplements 11, contiguous. — §: L = L1 mm;a = 27—28; b = 3.9—4.1;¢ = 12-18; V =
53—-599%; ¢ =3—4. 3: L =10-1.1mm; a=27-28; b=39-4.7; ¢c =47-54; PO: 11.

(Argentina.) ... i e e e e adalberti (ANDRAsSY)
Tail ventrally bent ; spear about 1.5 times as long as labial width, — @: L = 1.4 mm; a = 20;
b=32;¢=15;V =41%;¢ = 3.5—4. 3: L =1.8mm; a = 26; b =4.7; ¢=63; PO:?
(China.) . .v i i i i i e e chekiangensis (Wu & HogprLI)

* The quite recently described species, Mesodorylaimus similibastiant ZELL, 1986, probably

belongs to this group.
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Tail straight; spear about as long as labial width. — 2: L = 1.3—1.6 mm; a = 30—-43; b =
48—6.1;¢ =13-21; V=49-50%;¢ =3-5.3:L =14—-1.6mm;a = 30—-387;b = 5.0—
—38.65 ¢ = 56—-175; PO: 15— 18. (Holland, Spain, United States [South Dakotal.) ...........

litoralis Loor

58 Marine specics. — @: L = L7mm;a = 31; b = 5;¢ = 16; V = 4539,. & unknown. (United Sta-
tes: Maryland.) . ... ... e aestuarii (T1an)

— Continental species ... .. .. e 69
69 Larger species, 1.8 — 2.3 mm, body gencrally very slendevr .................... ... ... ... 70
— Smaller species, less than 1.8 mm, body not so slender ...... ... ... . ..o i 74
70 Dorsal side of body, opposite to the vulva, perceptibly impressed; male tail constricted in the
middle. — @: L =2.0-22mm;a =47-57; b =4.6-5.1;¢c = 11-15; V = 47-52%;¢ =
7-10.3: L = 1L7-25mm;a =46—-58; b = 3.9-5.1;¢c = 66—-93; PO: 8§—10. (Kenya.) ...
angustus ANDRASSY

— Dorsal side of body not impressed ; male tail not constricted in the middle ... ... .. ..., 71
71 Head offset by constriction ........ ... e 72
— Head not offset ... .o e e e 73
72 Supplements 21 —-26. ~ 2: L = 1.9—2.3 mm; a = 25—-40; b = 4.0-5.2; ¢ = 10-12; V =
45-48Y%; ¢ =6—-7.5: L = 1.8—2.1 mm; a = 32—41; b = 4.0-5.6; ¢ = 64—84; PO: 21—
26. (United States: Utah.) ........ ... ... i cryptosperma Loor

— Supplements 16. — : L = 1.8 mmja = 4l;b = 3.7;¢ = 12,V = 55%;¢ = 6. 8: L = 1.6 —
—2.0mm;a = 37;b = 3; ¢ = 66; PO: 16. (Fiji, Ivory Coast, Suriname.) ...... exilis (CoBB)

73 Supplements 6; male tail conoid, with narrowly rounded tip. — 2: L = 1.8 -2.0 mm; a = 32—
— 34;b =48-58;¢c =4.6-5.9;V =39-419;¢ =7-12. 3: L = L.L3mm;a = 31; b = 5.1,
c=62; PO: 6. (Poland.) ...... ..ol luci BrzeskI & SzCZYGIEL

-- Supplements 12 —14; male tail not conoid, with blunt tip. — $: L = 1.8 mm;a = 45; b =
4.53;¢=06.T; V =44%;¢’ = 10-11. §: L = L.Omm; a = 47; b = 4.5; ¢ = 67; PO: 12-14.
(Italy, United States [Virginial.). ... ... .. i i, nudus (THORNE)

74 Body Il'mmorsmaller ....... .. ... ... ... ... L e 75
— Body over 1 MM ..o e e e s 83
73 Labial region offset by deep constriction ... . o i e 76
— Labial region offset by slight depression or continuous withneek ......... .. ... .. ... 77

764 Orifice occupying 1/2 of spear length, — 9: L = LOmm; a = 33--34; b = 4.9; ¢ = 5.0 -3.4;

V =43—-47%; ¢’ = 10. § unknown. (Brazil.) ....... .. . ... ... . delicatus LORDELLO
Orifice occupying 1/3 of spear length. — @ (juv.): @ = 30-33; b = 3.8—-4.0; ¢ = 5.8-10.6;
¢ =8-10. 3: L =09mm;a=30-32;b = 4.0-4.1; ¢c = 40-43; PO: 10~ 12. (Tanzania.)

szunyoghyi ANDRAssY

Spear almost twice as Jong as labial width, — 2: L = 0.0 mm;a = 33; b = 4.3;¢ = 5.6; V =
449,; ¢ = 10—-11. & unknown. (Soviet Union | Georgia}, Jamaica, Australia.) ........... ...

pusillus (CoBB 1IN THORNE & SWANGER)
Spear as long as labial width or only slightly longer ..o oo oo i 75
Supplements 3-8, spaced Lo 79
Supplements 13 — 17, CONtIZUONS ... S

Supplements 7—8 (mostly 8). — o= LO~11 nung o = 31--36; b = 4.1 -4.8; ¢ = 7.6—
—0.05; V=47-01%; ¢ =7, ¢: L = 0.8 L0 pm; a = 2)-34; b = 3.7-4.7; ¢ = 43—-39;
PO: 7T—s5. (Democratic Germany.) ..o subtiloides (PArTZOLD)
Supplements 5 or 6 o e it e 30

Supplements 5; spicula 2628 gan long. — 51 L= 0.9 nimj a = 27-32; b = 4.1-4.3; ¢ =
6—T7;V =46-49% ;¢ = 0-11.5: T == 08 mm;a == 30; b = 3.7; ¢ = 48; PO: 3. (Paraguay.)

guarani ANDRASSY
Supplements 63 spicula 35 g buge — 7r Lo 0.8 mm; a = 28; b = 4.1; ¢ = 6.7, V = 46%;
¢’ = 7--8. (Soviet Union [ I"ar East |, Japau, Angola, Zaire, South Africa, United States [Vir-
ginial) L. Jjaponicus (CoBB in THORNE & SWANGER)
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82

83

84

85

86

87

88

89

90

91

92

93

40

Spear massive, nearly as wide as 1/3 labial diameter. — Q: L = 1.0— L1 mm;a = 30—32; b =
4.8-5.6; c =89-9.3; V=46-47%; ¢ =7. 3: L = 1.0 mm; & = 29; b = 4.8; ¢ = 43;
PO: 17, (Ghans.) «..unniniiiiiiii it iiiiiteeritiinreneaannnnanns erdelyii ANDRASSY
Spear thin, as wide as 1/6—1/8 labial diameter ..........cciiviiiiiiieniiiiaiiin... 82

Female tail 11 — 12 times anal diameter (¢ = 4—5§). — §: L = .1 mm;a = 27; b = 5.4;¢ =
4.6; V=39%;c =11-12. 3: L = 0.9 mm; & = 22; b = 4.5; ¢ = 41; PO: 16. (Argentina.)

puellae ANDRASSY
Female tail 6 times anal diameter (¢ = 9--11). — : L = 0.8—-1.0mm;a = 26—32; b = 4.3
5.6; ¢ = 8.8—10.6; V = 39-58%; ¢’ =6. ¢: L = 0.7—-0.9 mm; a = 26—-29; b = 4.3-5.2;

¢ = 43—563; PO: 15—16. (Paraguay, Brazil.) ...................... paraguayensis (KREIS)
Spear 26 ym long. — ?: L = 1.4— 1.5 mm;a = 25—~30; b = 3.8—4.3;¢ = 5.4—56.6; V = 46—
—48; ¢’ = 10. @ unknown. (Brazil.) ........... ..o i, lourdesae (LORDELLO)
Spear length between 9 and 20 pm ... i e 84

Cuticle over entire length of body finely annulated; female tail ventrally arcuate. — Q: L =
1l mm;a=41—44; b = 4.5;¢c = 6.0; V = 40—419,; ¢’ = 11— 12. 3 unknown. (Hungary.)
margaritifer ANDRAsSY

Cuticle at most on both ends of body annulated; female tail predominantly straight ...... 83
Supplements spaced, 6 to 15 in nuMber ......uoiiiir i it e 86
Supplements contiguous, 11 to 2l innumber ........ . i it il e 91

Supplements 6—~9. — ?: L = 1.4—~1.56 mm; a = 37—38; b = 4.9-5.0; ¢ = 8.3-8.5; V =
44-50%;c’ =8.3:L = 1.3mm;a = 32—36;b = 4.6 —4.7;¢ = 62—67; PO: 6—9. (Holland,
Federal and Democratic Germany, Yugoslavia, Israel, India, United States [ Utah, South Dako-
ta], Brazil) ...ieiitiiii it i i subtilis (THORNE & SWANGER)
Supplements 10— 18 . ..uituiniiiineneitieteuiieeertoeeaesannsssarestsnsesnsasnanes 87

Posterior part of intestine with a long tongue-like process. — 2: L = 1.6 1.6 mm;a = 28— 36;
b =48-54; ¢c=52~5T; V=43—-449%; ¢’ =9-10. 3: L = 1.0—1.3 mm; a = 22—35;

b = 3.1-4.2; ¢c = 38—48; PO: 10~13. (Italy.) ....cccoveenn..u. dolomiticus VINCIGUERRA
Posterior part of intestine without such a process. ........... ittt 88
Supplements 10 ... .ottt i i it i ittt e 89
Supplements 13— 18 . ..itiuietiiin ittt ittt ittt e 90

Spear conspieuously thicker than cuticle at the same level; male tail narrowly rounded. — Q:
L=13mm;a=233;b=406;c=11; V=252%;c =0568-75. §: L =12 mm; a=32;
b = 3.8; ¢ = 63; PO: 10. (Czechoslovakia, Rumania.) ........... subtiliformis (ANDR4ssY)
Spear as thick as cuticle at the same level; male tail broadly rounded. — @: L = 0.9— 1.5 mm;
a=24-37;, b =44-50;¢c=56-7; V=46—-50%;c =7-12. §: L = 1.0 mm; a = 30;
b = 4.0; ¢ = 65; PO: 10. (South Africa.) ................ pseudosubtilis Basson & HryNs

Body very slender (a = 50 - 55); spear 20—21 gym long. — 2: L = 1.5 mm; a = 60—-55; b =
4.6—4.8;¢c=9-12; V=050-60%;c’=8-9. ¢: L =13-1L5mm;a=250—60;b=4.0—
—4.5;¢=65-T5; PO:13—15. (Brazil.) ......coiiiiiiiiiiiiiiiiiinenn.. sveltus (MEYL)
Body not so slender (a = 36 —45); spear 11—13 um long. — : L = 1.0—1.6 mm; a = 36 —45;
b=47-63;¢c=9-14; V =42-49%; ¢ = 6.6—7.8. 3: L = 1.3 mm; a = 40; b = 5.3;

¢ = 78; PO: 14. (South Africa.) .............. ... intermedius (DAssoNVILLE & HEYNS)
Lips well offset . oviuii it i i et i i i 92
Lips not or hardly offset ... ..o ittt i i i ittt 94
Spear massive, twice as thick as cuticle at the same level; supplements 14 - 16, — 2: L = 1.3—

—lL6mm;a =27-42;b =580-62;¢c=6-8;V =40-479%;¢ =9-12. 8: L =11-1.4
mm;a = 24—-38; b = 4,8—5.2; ¢ = 49— 066; PO: 14— 16. (Soviet Union [Russia], South Afri-
L S potus HEYNS
Spearslender, about as thick as cuticle at the samelevel ; supplements 18 —21  ............. 93

Spear twice as long as labial width, — @: L = 1.0 mm; a = 32; b = 5.9; ¢ = 6.0; V = 429%;
¢’=10—11. 3: L = 1.6 mm; a = 34; b = 4.1; ¢ = 45; PO: 20. (United States: South Da-
e} 7 Y e lissus THORNE
Spear only slightly longer than labial width, — 2: L = 1.4— 1.8 mm;a 4-31;b = 4.5-5.0
c=94-13; V=47%.3:L = 1.3—1.7Tmm;a = 26-37;b = 4—56;¢ = 50~ 65; PO:18-21
(Federal Germany, Hungary.) ......oevvirerieirinseennernaneeseenas bastianoides (MEvL)
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94 Spear 18 — 20 pm, nearly twofold labial diameter. — Q: L = 1.6 mm;a = 35; b = 4.3; ¢ = 9.0;
V=48%;¢c =9. 3: L = 1.6 mm; a = 32; b = 4.3; ¢ = 125; PO: 21. (Switzerland, Tanga-

nyika Lake, United States [ Washington D. C.].) ........cceveiiininn... conurus (THORNE)
- Spear 9 to 15 um, as long as, or slightly longer than labial diameter ...................... 95
95 Vulva equatorial or a little post-equatorial in position ......... ... ... oo il 96
— Vulva pre-equatorial in position. (Closely allied species, difficult to separate) ............ 97
96 Female tail shorter, 5 — 6 anal diameters; spear as long as labial width. — 2: L = 1.3 mm; a =
30;b =4.1;¢=11;V = 51%;¢’ = 6. $: L = 1.3mm;a = 36;b = 4.0;¢ = 62; PO:14—17.
(South Africa, United States [Utahl.) ..............ccoooiiiiaaa.. alpestris (THORNE)

— Female tail longer, 9— 10 anal diameters; spear distinctly longer than labial width. — Q: L =
1.bmm;a =41;b =47;¢=83; V=>51%;c =9-10. §: L = 1.2 mm; a = 37; b = 4.5;

¢ = 59; PO: 15—16. (Spain, United States [Virginial.) ..... tenellus (THORNE & SWANGER)
97 Spear 9— 10 um, hardly as long as cephalic diameter .................. ..., 98
— Spear 11— 15 pm, longer than cephalic diameter .............. ..o, 100
98 Female tail uniformly conoid over its entire length. — @: L = 1.1—1.6 mm; a = 33—37;

b=2583—-60;c=10-12;V = 43—-45%;¢c’ =5-8.3:L =11-1.6mm;a =36;b = 11—
1.6 mm;a = 36; b = 4.8; ¢ = 90; PO: 18— 20. (United States: Wyoming, Utah.) ...........
thermae (Coss in HoErrri)

— Female tail first convex-conoid then subcylindrical ...........c.coiiiiiiiiiiiiin.... 99
99 Tip of fernale tail sharply pointed; body 1.5 - 1.7mmlong. — 2: L = 1.6— 1.7mm;a = 32-33;
b=61-68; ¢c=9-10; V =43-44%; ¢’=175-8. §: L =1.2—-1.56 mm; a = 31-33;

b = 5.1—6.1; ¢ = 67~76; PO: 156—20. (Mexico, Argentina.) .........vvieeiiuinennennena.
meridianus ANDRASSY

— Tip of female tail finely rounded ; body 1.3 mmlong. — @: L = 1.3mm;a = 35;b = 6;¢ = 9.5;
V=45%;¢ =17 ¢8:L=12mm;a=38; b=252;c=>55; PO: 16. (United States: South
DAKObB.) o vttt i i e i i e e brevidens THORNE
100 Lips separate, head slightly offset. — Q: L = 1.4—-1.8 mm; a = 34—41; b = 4.5-5.2; ¢c =
7.56—8.6; V =46—-49%; ¢ =8-10. ¢: L =1.0—-14 mm; a=29—-42; b = 3.7—4.6;

¢ = 45—65; PO: 11—20. (Holland, Federal Germany, Soviet Union [Russia], India.) .......
derni Loor

—~ Lips completely amalgamated, head continuous withneck .......................... 101
101 Supplements 12—-16. — Q: L. = 1.2—~1.6 mm; a = 30-39; b = 4.0—-56.5; ¢c=5—-10; V =
43%;¢’ =12. 3: L=1.4mm; a = 30-35; b = 4.0; ¢c = 45—57; PO: 12— 16. (Federal Ger-
many, Switzerland, Austria, Hungary, Yugoslavia, Spain, Soviet Union [Latvia], Sumatra,
Java, United States [California, Virginial.) ........ccooiiiiai it
hofmaenneri (MENZEL in HOFFMANNER & MENZEL)

— Supplements 18—21. — @: L = 1.0—-1.3 mm; a = 32—-37; b = 44-5.1;¢c =9-11; V =
43—-48%; ¢’ =6-T7. 3: L = 1.1-~1.2 mm; a = 32—41; b = 4.2-5.1; ¢ = 63-70; PO:

18 =21, (Zaire.) v.vvvveieii it i e kamandeanus Bagrr & Coomans

Genus Miodorylaimus ANDRASSY, 1986

Dorylaimidae, Laimydorinae. Body small and slender, 0.9-1.2 mm.
Cuticle very thin and smooth. Labial region not or hardly offset, lips angular.
Amphids large, caliciform. Spear straight, rather short, 11 —12 um; aperture
occupying one-third of spear length. Guiding ring single, thin. Oesophagus
enlarged posterior to its middle. Prerectum long, especially in males. Posterior
end of intestine with a long tongue-like process. Female genital organ amphi-
delphic. Vulva transverse, in 43 —529%, of body length, vulval lips not sclero-
tized. Spicula dorylaimoid, weakly sclerotized. Testes two. Spermatozoa elon-
gate. Supplements far spaced, very few in number (4). Tail of females long and
filiform, 7 to 15 anal body diameters, that of males short and rounded, ventrally
bent.
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Type-species: Miodorylatmus decens ANDRASSY, 1986.

This genus comes close to Mesodorylaimus ANDRASSY, 1959 but the cuticle
is very thin, the vulval lips not sclerotized, the male prerectum very long, the
spicula are short and the supplements restricted.

Both species of Miodorylaimus inhabit terrestrial biotopes and occur in
South America.

Two species:

M. decens ANDRASSY, 1986
M. iucundus ANDRASSY, 1986

Key 1o species of Miodorylaimus

I Body very slender (a = 50); female tail 7—8 anal diamecters long. — %: L = 1.2 mm; a = 50;
b=435;c=10;V =529%;¢" =7.5.3:L = l.1mm;a =46-49;b = 4.2-5.0;c = 44—-50;
PO: 4. (Perl) oo i i i i e e decens ANDRASSY

— Body less slender (a = 33); female tail 15 anal diameters Jong. — 2: L = 0.9 mam; a = 33;
b =4.5;¢ =4;V = 43%; ¢ = 16. § unknown. (Peru.) ............... iucundus ANDRAsSY

Genus Calcaridorylaimus ANDRASSY, 1986

Dorylaimidae, Laimydorinae. Body of medium length, 1.2 to 1.7 mm,
slender. Cuticle thin and smooth. Lips rounded or somewhat angular, not or
slightly offset. Amphids caliciform. Spear short and straight, 11 —20 pym, with
aperture occupying 1/3 of its length. Guiding ring thin and simple. Oesophagus
expanded posterior to its middle. Prerectum comparatively short, in males
beginning within the range of supplements. An intestinal tongue maybe present.
Female gonads amphidelphic, vulva transverse or longitudinal, with strongly
sclerotized inner lips. Testes two. Spermatozoa fusiform. Spicula somewhat
differing from the usual dorylaimoid type: elongate, about twice as long as
tail, with a small but distinct spur before the distal tip. Supplements 7 —13,
spaced. Tails different in sexes: in females elongate, 3 to 11 anal diameters,
in males shorter than anal diameter and rounded. Posterior end of male body
generally twisted. Males in general as common as females.

Type-species: Culcaridorylaimus calcurifer ANDRASSY, 1986.

This genus comes closest to Mesodoryluimus ANDRrASSY, 1959, the diffe-
rences between them are to be found in the males: the posterior end of body
is strongly twisted, the spicula are larger and other-shaped, showing a spur
each near the tip, and the supplements are very small. In fixed specimens the
spicula are in almost every case thrusted out.

The species of the genus Calcaridorylaimus are limited to the southern
hemisphere: two species oceur in Africa and one each in South America, Australia
and the Antarctic.

Five species:
C. calearifer ANvRASSY, 1986
C. promissus ANDRASSY, 1986
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€. rawenzorii (Dr CoNiNck, 1935) ANDRASSY, 1986

Dorylaimus ruwenzorit DE CONINCEK, 1935

Mesodorylaimus ruwenzorit (DE CoNINCK, 1935) ANDRASSY, 1959
C. signatus (Loor, 1975) ANDRASSY, 1986

Mesodorylaimus signatus Loor, 1975
C. simillimus ANDRASSY, 1986

Key to species of Calcaridorylaimus

—

Spear 16— 20 gm, body 1.3— L.7mmlong .......... o i 2
—~ Spear 11-14 um, body 1.2 -14dmmlong ...t 3

[N

Supplements 12; female tail 3—-4 anal diameters long. — 2: L = 1.3—-1.7 mm; a = 25— 33;
b=239-46;c=12-18; V =49-5(6%;¢ =29-4.2. 5:L = 1.7Tmm;a =29;b =4;¢c =
B61; PO: 12, (ANtarctic.) oottt i i signatus (Loor)
— Supplements 7 — 8; female tail 7 anal diameters long. — @: L = .6 mm; a =32; b = 4.3; ¢ =
10; V=47%; ¢ =7. 3: L=13—-15 mm; a = 35—-40; b = 3.6-4.3; ¢ = 44—-74; PO:
T8, (ZAIre.) ottt i e i ruwenzorii (DE CoNINCK)

3 Vulva longitudinal; supplements §—9. — ¢: L = 1.2—1.3 mm; a = 30—-32; b = 4.2-4.4;
c=8-10; V=49-529%;¢ =06-8.3: L =09-1.1mm;a=206—-28;b=233-34;c¢c=

45—-46; PO: 8—9. (Congo Republic.) .........coiiiiii i, calcarifer ANDRASSY
— Vulva transverse; supplements 10 —13 ... . e e 4
4 Posteriormost supplement(s) located level with spicula; spear 11 ym long. — @: L = 1.3 mm;
a=43;b=44;¢c="74;V =509%;c=11.3:L = l.1lmm;a = 33;b = 3.8;¢c = 0.7; PO:
11, (BoHvig) vt i i i e i s simillimus ANDRASSY

— Posteriormost supplement located before the spicula; spear 11 gmlong. — Q: L = 1.3—1.4 mm;
a=36-38; b=43-45;¢c="77-84; V=45-47%; ¢ =84-9. §: L = 1.0-1.1 mm;
a=28-30;b=235-38;c=47-57; PO: 10--13. (Australia.) ..... promissus ANDRASSY

Genus Calodorylaimus ANDRrRASSY, 1969

Dorylaimidae, Laimydorinae. Body large, between 1.5 and 5.4 mm. Cuticle
smooth, moderately thick. Labial region continuous with neck or offset, lips
rounded or angular. Amphids caliciform. Spear and guiding ring located farther
back in mouth cavithy than usual in the family. Spear relatively long and
slender, between 19 and 53 um; aperture occupying 1/3 or more its length.
Guiding ring thin, located one-and-a-half or two head diameters from anterior
body end. Oesophagus widened in or behind its middle. Female gonads amphidel-
phic, well developed. Vulva transverse or longitudinal, mostly pre-equatorial
(in 86 —519%,). Testes two, spermatozoa fusiform. Spicula long and slim, generally
twice as long as tail. Supplements 16 to 31, arranged in three groups: two conti-
guous rows and between them 1-—8 separate elements. Tails of both sexes
different, in females long and filiform, 5 to 27 anal diameters, in males short
and rounded. Males known in every species.

Type-species: Calodorylaimus octo ANDRASSY, 1969.

The genus differs from Mesodorylaimus and related forms by the position
of spear and guiding ring, the long spicula, the male prerectum beginning far
before the supplements, and the characteristic arrangement of the supplements.

The representatives of Calodorylaimus live in limnic habitats; three species
have been described from paddy fields. They are distributed in Asia (6 species)
and Africa (3 species).
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Nine species:

andrassyi BAQRT & Jana, 1983

chassanicus (ALEXSEEV & NAUMOVA, 1977) comb. n.
Dorylaimus chassanicus ALEXSEEV & NauMova, 1977

densus sp. n.

gravidus ANDRASSY, 1986

indicus AEMAD & JAIRAJPURI, 1982
Calodorylaimus simplex BAQRI & JANA, 1983

insignis (GAGARIN, 1981) comb. n.
Drepanodorylaimus insignis GAGARIN, 1981
Laimydorus insignis (GAGARIN, 1981) Loor, 1985

. mongolicus nom. n.

Dorylaimus montanus apud THALOLIKHIN, 1985

octo ANDRAsSY, 1969

parhomalopapillatus (SCHUURMANS STEKHOVEN, 1944) comb. n.
Dorylaimus parhomalopapillatus SCHUURMANS STEKHOVEN, 1944
Laimydorus parhomalopapillatus (SCHUURMANS STEXHOVEN, 1944) BaQRrrI
& Coomans, 1973

Key to species of Calodorylaimus

Body small, 1.5— 1.8 mm; spear 19—22 ymlong ............... . i il 2
Body longer, 2.1 —5.4 mm;spear 2383 gmlong ...... ..o i 3
Body strongly tapering to its anterior end; female gonads unusually long (anterior branch reach-

ing to the oesophagus); female tail as long as 9 — 10 anal diameters. — @: L = 1.6 mm;a = 27—
—29; b =5.0-53;c=9-11;V = 44-47%;¢’ =9-10. §: L = 1.3mm;a = 28; b = 4.8;
c = 80; PO: 18 (94+2+7). (Ethiopia.) ........ccoveiiiieiiia... gravidus ANDRAsSSY
Body hardly tapering to its anterior end; female gonads much shorter; female tail as long as
5—6 anal diameters. — ¢: L, = 1.5—1.8 mm; a = 30-32; b = 4.5—-5.0; ¢ = 13-16; V =
44-47%;¢ =5—-6. 3:L = 14—-1.5mm;a = 29—38; b = 39—4.1;¢ = 78—-91; PO: 21 -22
(9+3—4+9). (Soviet Union: Tadzhikistan.) .............cco i, insignis (GAGARIN)

Supplements 31, also the middle ones hardly separate. — @: L = 2.8—3.0mm;a = 44—~49mm;
b=47-584; ¢c=12-14; V =45-51%; ¢ = 65-8. §: L = 2.2 mm; a = 35; b = 3.9;

¢ = 116; PO: 31, (Indi.) o .eunitiniit ittt in e iiianernnenns densus sp. n.
Supplements 16 — 29, the middle ones well separate ............ ... il 4
Body very large, 5.4 (§) mm. — @: L =54 mm;a=30;b=47,¢=13; V=40%; ¢ =
5.3:L = 3.6-453mm;s = 41—-43; b = 3.8—4.5; ¢ = 83-120; PO:25-29. (Zaire.) .......

parhomalopapillatus (SCHUURMANS STEKHOVEN)
Body smaller, to 3.9 MM oo e e i e 3
Lip region practically continuous with neek ..ol 6
Lip region distinctly offset by w constriction ........ ..o i i i 7

i Spear 23— 27 pum long; spicula shorter than 50 yum. — @: L = 2.1-2.7mm; a = 35—-51; b =

4.3-84; ¢ =3~T7; V =43-47%; ¢>=14-20. 3: L = 1.7—2.0 mm; a = 29—49; b =
3.9—4.6;¢c = 98—118;10:20-22 (9—-10+1—-2+4+9—10). (Tndia.) ................. ...,
indicus AHMAD & JAIRAJPURI

Spear 39 —42 pm long; spiculs longer than 70 ym. — @ unknown. 3: L = 2.1—2.9 mm; a =
265-30;b = 3.9—4.1;¢ = 74—-76; PO: 24 —25 (12+2—3+10). (Soviet Union: Far Bast.) ....
chassanicus (ALEKSEEV & NAUMOVA)

Female tail short, 53— 6 anal diameters, — 2: L = 3.6—-3.9 mm; a = 37-49; b = 5.0-5.7;
c=16-19; V=42-43%; ¢ =5—-6. §: L = 3.3-3.6 mm;a = 31-36; b =44-5.1;¢ =
70 —110; PO: 23 — 27 (with 7 — 8 intermediate supplements). (Mongolia.) .. mongolicus nom. n.
Female tail long, 12—27 anal diameters .........c.ooiiiineinirin i inrnnennns 8



8 Vulva in 36 —37% of body length; female tail 20 —27 times as long as anal body width. — @
L=230-36 mm; a =40—45; b = 6.0—-6.6; ¢ = 5.0—5.5; V = 36—37%; ¢’ = 20-27:
3L =22-26mm;a =30~36;b =50-5.6;c = 100—130; PO:17—-20(9—10+2+1 —9).
(Ivory Coast.)  «evuniniet i e e e octo ANDRASSY

— Vulva in 44 —459%, of body length; female tail 12— 15 times as long as anal body width. — @:
L =29-358 mm; a =60—-64; b =5.6—6.1; c =8-11; V =44—-439%; ¢ = 12-15. g:
L=26-31mm;a=058-61;b=4.8-5.6;c=131—-260; PO:16—-18. (India.) ..........

andrassyl BAqQRrI & Jaxa

Genus Halodorylaimus gen. n.

Dorylaimidae, Laimydorinae. Body 1.6 —2 mm long, moderately slender.
Cuticle smooth. Lips slightly separate, somewhat offset. Amphids funnel- or
barrel-shaped with unusually narrow aperature measuring only 1/6 —1/8 of corres-
ponding width of body. Spear straight, 16 —20 um, 1.1 —1.5 times as long as
cephalic diameter; aperture occupying one-fourth of spear length. Guiding ring
double, lying less than one head diameter from anterior body end. Oesophagus
enlarged in posterior half. Prerectum in females 4 to 10 anal diameters long,
in males beginning somewhat before the supplements. Vulva longitudinal,
mostly pre-equatorial. Female gonads amphidelphic. Testes two. Spicula
rather thick, dorylaimoid. Supplements closely approximated, 13 to 21. Female
tail attenuated to filiform, 7 —8 anal diameters long, male tail short and rounded.
Both females and males occur together.

Type-species: Dorylaimus marinus DUJARDIN, 1845 = Halodorylaimus
marinus (DUJARDIN, 1845) comb. n.

Halodoryleimus may be distinguished from the other genera of the Laimy-
dorinae in having a very small amphid aperture and a short orifice in the spear.

Marine or halophilic animals occurring in Europe and North America.

Two species:

H. marinus (DuJsARDIN, 1845) comb. n.
Dorylaimus marinus DUJARDIN, 1845
Mesodorylaimus marinus (DUJARDIN, 1845) ANDRASSY, 1959
Laimydorus marinus (DUIJARDIN, 1845) S1pDIQI, 1969
H. micramphis (CrEsuNov, 1985) comb. n.
Laimydorus micramphis CEESUNOV, 1985

ICey to species of Halodorylaimus

1 Supplements 21; amphids barrel-shaped; vulva far pre-equatorial. — @: L = 2.0 mm; a = 28;
b=52;¢=86;V=2383%;¢c =173:L=18mm;a=27;b=4.7;c=62; PO: 21. (On
the shores of France and the United States [Massachusctts].) .......... marinus (DUJARDIN)

— Supplements 13— 15; amphids funnel-shaped ; vulva almost equatorial. — @: L = 1.8 —2.0 mm;
a=234—-43; b=153-6.5; ¢ =14~23; V=42-52%; ¢’=7-8. §: L = 1.6—-1.8 mm;

a = 33-42;b = 4.4-5.6; c = 656—69; PO: 13— 13. {Soviet Union: Caspian Sea.) ..........
micramphis (CHESUNOV)

Genus Chrysodorus JIMENEZ-GUIRADO & CADENAS, 1985

Dorylaimidae, Laimydorinae. Body 2.2—4.83 mm long, extremely slender
(a = 60—92). Cuticle thin, smooth. Head truncate, continuous with neck or
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offset. Amphids funnel-shaped. Spear weak and unusually slender, somewhat
longer than labial width, 20 to 43 um; aperture occupying 1/3 to 1/6 of its length.
Guiding ring double but small, located less than one-head diameter behind
anterior body end. Oesophagus enlarged in or behind its middle. Female pre-
rectum 6 — 10 times as long as anal body diameter, male prerectum originating
well before the supplements. Vulva slightly pre-equatorial (in 40 —509%,), longi-
tudinal. Female genital organ amphidelphic, long. Testes two. Spermatozoa
fusiform. Spicula dorylaimoid, not too slender. Supplements closely packed or
contiguous, 7 to 16 in number. Tail in females attenuate, 5 to 20 anal diameters
long, in males short and rounded.

Type-species: Chrysodorus longicaudatus JIMENEZ-GUIRADO & CADENAS,
1985.

Chrysodorus may be distinguished from the other genera of the family
in having an unusually thin spear, a truncate head and an excessively slender
body.

Limnic or terrestrial animals, occurring in Europe, Asia and South America.

Five species:

C. attenuatus (DE MAN, 1880) comb. n.
Dorylaimus cttenuatus DE MAN, 1880
Mesodorylaimus attenuatus (DE MAN, 1880) ANDRASSY, 1959
C. dhanachandi (JATRAJPURI & AHMAD, 1983) JIMENEZ-GUIRADO & CADENAS,
1985
Laimydorus dhanachondi JAIRATPURI & AHMAD, 1983
C. filiformis (BastiAN, 1865) comb. n.
Dorylaimus filifornis Bast1iaN, 1865
Dorylavmus stagnalis filiformis Bastian, 1865 (KrEIs, 1924)
Mesodorylaimus filiformis (BASTIAN, 1865) GooDEY, 1963
Latmydorus filiformis (BAstian, 1865) S1ppIQI, 1969
Paradorylaimus filiformis (BASTIAN, 1865) ANDRASSY, 1969
C. longicaudatus JIMENEZ-GUIRADO & CADENAS, 1985
€. lordelloi (MevL, 1957) JiMENEzZ-GUIRADO & CADENAS, 1985
Dorylaimus lordellot MEYL, 1957
M esodorylaimus lordellot (MEYL, 1957) ANDRASSY, 1959
Paradorylaimus lordelloi (MEYL, 1957) ANDRASSY, 1987

Key to species of Chrysodorus

1 Tail very long, about 20 anal diameters. — ¢: L = 4.3 mm; a = 82; b = 6.1; ¢ = 8.1; V =
4090 = 20. 3:L = 3.6~3.Tmm;a = 64—065; b = 5.3; ¢ = 188-~203; PO: 15— 106. (Spain.)
longicaudatus JiMENEZ-GUIRADO & CADENAS

— Tail shorter, at most 10 anal dIameters . ...ttt i inineetonoeentieennns 2
2 Spear about 40 ym long. — : L = 2.6 mm;a = §9; b = 6.05¢ = 13; V = 60%,;¢" = 6-7. &

unknown. (Ingland; the other data are uncertain.) .................. filiformis (BasTIiax)
~ Spear20—25 umlong . ... 3

3 Lip region broad, wider than adjacent body; tail about as long as 10 anal diameters. — 2: L. =
2.2mm;a = 65;b =56;¢c = 14; V = §509%; ¢’ = 10. & unknown. (Holland, Federal Germany,
Denmaerk, Sweden, Poland, Spain, Soviet Union {Russia], Mongolia.) .. attenuatus (pr MAN)

— Lip region not wider than adjacent body; tail as long as 5 - 7 anal diameters ............... 4
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4 Supplements 15— 16; oesophagus enlarged in the middle. — : L = 3.0 mm; a = 65— 74;b =
3.2~6.05¢ =17-20; V = 46—-48%;¢’ = 6—-7. &: L = 2.7—-2.8 mm;a = 78--82;b = 5 1—
—54;0 = 188—-195; PO: I3—16. (Indis) ...ttt i i ittt it i inaenns

dhanachandi (JAIRAJPURI & AHMAD)

— Supplements 7—9; ocsophagus enlarged posterior to the middle. — = 2.9—3.2 mm;
a="T71-92; b=153-06.2; ¢ =26-31; V=46—-479%; ¢ =5. &: L 2.5—-2.7 mm; a =)
80-94; b = 5.0—-56.4; ¢ = 92—-109; PO: 7—9. (Brazil.) ................. lordelloi (Mrv
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Remarks

Chrysodorus filiformis. — I tentatively propose Bastran’s Dorylaimus filiformis to be ordered
into the genus Chrysodorus. The short description (females only) and the figures strongly suggest
that this species is congeneric with the other members of Chrysodorus. BASTIAN says: ,,Body very
long and slender, tapering only slightly anteriorly ... Head truncate...” Whether the spear is
thinner than usual in the family it cannot be stated with certainty on the basis of the small figure
(Plate X, Fig. 48). The species deseribed by pE Max (1880 and 1884) under the name Dorylaimus
filiformis is probably not conspecific with that of Bastiax; pE Max described and illustrated the
labial region as being distinetly offset and conspicuously wider than adjacent body.

Mesodorylaimus argentinus ALTHERR, 1963. — This species resembles the representatives of
Chrysodorus in having a thin spear, its body is however not too slender (a = 36 —48) and the pre-
rectum is short. Incertae sedis.

Genus Aporcedorus JATRAJPURI & AHMAD, 1983

Dorylaimidae, Laimydorinae. Body 3 —3.5 mm long, very slender. Cuticle
smooth, subcuticle finely striated. Head offset, lips distinct. Amphids caliciform.
Spear 18 —-20 um long, somewhat longer than cephalic diameter; orifice 609,
of spear length. Oral opening slit-like, dorso-ventral. Guiding ring single, thin,
located less than one head diameter from anterior body end. Oesophagus expand-
ed near its middle. Prerectum long, 5—7 anal diameters. Female gonads
amphidelphic, vulva transverse, pre-equatorial. Female tail very long, uniformly
attenuated to the fine tip. Males not known.

Type-species: Aporcedorus filicaudutus JATRAJPURI & AHMAD, 1983.

In its general habit and appearance Aporcedorus fits well into the sub-
family Laimydorinae but it differs in two characters from the other genera:
1. the oral opening is a dorso-ventral slit (not pore-like), 2. the orifice is longer
than half the length of spear. Owing to these characters, JATRAJPURI and AHMAD
regarded their genus as a representative of the family Aporcelaimidae; in my
opinion this long-tailed form does come closer to the family Dorylaimidae than
Aporcelaimidae.

The single species has been reported from soil and from Asia.

One species:
A. filicaudatus JAIRAJPURI & AHMAD, 1983

- 2L =380-34mm; a=>57-67T; b =055-60; c=41-53; V=40-449; ¢’ = 20—27.
d unknown. (India.) ........ . ... .. oL, filicaudatus JAIRAJPURI & AHMAD

Subfamily AFRODORYLAIMINAE ANXDRAsSY, 1969

The fifth subfamily of the Dorylaimidae, the Afrodorylaiminae, will be
discussed elsewhere in a separate paper.
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Species inquirendae seu incertae

The following species have either been insufficiently described or by one
sex only. Although they may be ordered into the family Dorylaimidae, they
cannot be identified with certainty.

Dorylaimus acris THORNE, 1939
Mesodorylaimus acris (THORNE, 1939) GoOoDEY, 1963
Laimydorus acris (THORNE, 1939) ANDRASSY, 1969
Prodorylaimus acris (THORNE, 1939) Loor, 1985
Dorylaimus africanus Dapay, 1908
Mesodorylaimus africanus (DADAY, 1908) ANDRASSY, 1959
Dorylaimus angusticephalus STEINER, 1914
Eudorylaimus angusticephalus (STEINER, 1914) ANDRASSY, 1959
Laimydorus angusticephalus (STEINER, 1914) ANDRASSY, 1986
Dorylaimus atratus LixnsTow, 1901 '
Dorylaimus callosus SkwARRA, 1921
Mesodorylaimus callosus (SKWARRA, 1921) GooDErY, 1963
Laimydorus callosus (SKWARRA, 1921) ANDRASSY, 1969
Dorylaimus cashmerensis ALTHERR & DELAMARE DEBOUTTEVILLE, 1972
Dorylaimus exilicaudatus ALTHERR, 1953
Dorylaimus fastigatus THORNE & SWANGER, 1936
Mesodorylaimus fastigatus (THORNE & SWANGER, 1936) ANDRASSY, 1959
Drepanodorylaimus fastigatus (THORNE & SWANGER, 1936) ANDRASSY, 1986
Dorylaimus festivus PAESLER, 1941
Mesodorylaimus festivus (PAESLER, 1941) ANDRASSY, 1959
Dorylaimus gaussi STEINER, 1916
Mesodorylaimus gausst (STEINER, 1916) GoopEY, 1963
Laimydorus gaussi (STEINER, 1916) ANDRASSY, 1986
Dorylaimus libycus PiERANTONI, 1915
Dorylaimus longicaudatus BijrscaLI, 1874
Prodorylaimus longicaudatus (BUTSCHLI, 1874) ANDRASSY, 1959
Dorylaimus maximodorus SCHUURMANS STEKHOVEN & TEUNISSEN, 1938
Ischiodorylaimus maximodorus (SCHUURMANS STERHOVEN & TEUNISSEN,
1938) BaqQr1 & Coomans, 1973
Dorylaimus nyongi ALTHERR, 1960
Prodorylaimus nyongi (ALTHERR, 1960) LooF, 1985
Dorylaimus pachydermis Dapay, 1908
Dorylaimus pachysoma Lixstow, 1876
Dorylaimus paraagilis ALTHERR, 1953
Mesodorylaimus paraagilis (ALTHERR, 1953) ANDRASSY, 1959
Prodorylaimus paraagilis (ALTHERR, 1953) ANDRASSY, 1986
Dorylaimus polyblastus BasTian, 1865
Mesodorylaimus polyblastus (BASTIAN, 1865) GOODEY, 1963
Dorylaimus serpentinus THORNE & SWANGER, 1936
Mesodorylaimus serpentinus (THORNE & SWANGER, 1936) GoODEY, 1963
Laimydorus serpentinus (THORNE & SwWANGER, 1936) S1pDIQI, 1969
Prodorylaimus serpentinus (THORNE & SWANGER, 1936) Loor, 1985
Dorylaimus sulcatus Coss in CosB, 1915
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Dorylaimus tenuicaudatus BasTian, 1865
Mesodorylaimus tenuicaudaius (BASTIAN, 1865) GOODEY, 1963
Laimydorus tenuicaudatus (BAsTIAN, 1865) S1DDIQI, 1969
Dorylaimus tenuissimus STEFANSKI, 1925
Dorylaimus tenuistriatus SCENEIDER, 1935
Dorylaimus zograffi bz MaN, 1885
Eudorylaimus aquaticus Errava, 1968
Paradorylaimus aquaticus (Eriava, 1968) ANDRASSY, 1986
Laimydorus longissimicaudatus ALTHERR, 1977
Prodorylaimus longissimicaudaius (ALTHERR, 1977) Loor, 1985
Laimydorus thornei ANpRrAssy, 1969
Dorylaimus filicaudatus apud THORNE & SWANGER, 1936
Prodorylaimus thornei (ANDRASSY, 1969) Loor, 1985
Mesodorylaimus argentinus ALTHERR, 1963
Drepanodorytaimus argentinus (ALTHERR, 1963) ANDRASSY, 1986
Prodorylaimus uliginosus Loof, 1985
Urolabes palustris Carter, 1859
Dorylaimus palusiris (CARTER, 1859) Bastiaw, 1865

Descriptions of new species

Hereunder seven new species of the family Dorylaimidae are described;
one of them belongs to the subfamily Amphidorylaiminae, two belong to the
subfamily Dorylaiminae and four to the subfamily Laimydorinae. They have
been collected in Asia (4 species), Africa (2 species) and South America (1 species).

Apodorylaimus bini sp. n.
(Fig. 1 A-F)

O: L =124—1.74 mm; a = 37—42; b=38-47; ¢ =31-39; V=
38 -439%; ¢’ = 18-22,
G:L =158mm;a=45;b =4.5; ¢ = 3.6; ¢ = 16.

Body more transparent than usual, 38 —41 um wide. Cuticle 1.8 —2 um
thick on mid-body, smooth, only anterior end very finely annulated. Head not
offset, 11 —12 um wide, lips hardly separate. Amphids as wide as 2/3 corres-
ponding diameter of body, funnel-shaped. Body at posterior end of oesophagus
3-3.2 times as wide as head.

Spear 24 —26 pym, 2—2.2 times as long as labial diameter, about 79, of
entire length of oesophagus; its walls not parallel but somewhat widening pos-
teriorly (spear 2.8 —2.6 pm thick in its first third and 3.5 —3.8 pm thick just
before the posterior end). Aperture occupying one-third of spear length. Guiding
ring simple, thin, at a distance of 15—17 um (1.3 —1.4 head diameters) from
anterior body end. Oesophagus 326 — 367 um long, gradually widening in 54 —56%,
of its length. Prerectum 1.3 —1.7, rectum 1.4 —1.9 times as long as anal body
width. Intestinal tongue present, just before the prerectum about 25 um long.

Female gonads amphidelphic. Vulval opening round, vulval lips not scle-
rotized. Vagina longer than 1/3 corresponding diemeter of body. Each gonad
4 —4.5 times as long ag body width. One egg: 102X 31 um.
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); B: vulval region (760X); C:
cloacal region of male (860X );
F: spermatozoa (1800 )

"ig. 1. Apodorylaimus bint gen. n., sp. n. A: anterior end (1800 X
posterior end of female (240 X); D: posterior end of male (240X ); E:



Distance between vulva and anus 0.9 —1.2 times as long as tail. The latter
380 —490 pum, 18 —22 times anal body diameters, or 25 —329%, of body length,
respectively; filiform with sharply pointed terminus.

Testes two. Spermatozoa fusiform, 5-5.5 um long, 1/8 as long as corres-
ponding diameter of body. Spicula 44 um long, rather simple, semi-dorylaimoid.
Supplements 8, arranged two by two, standing in a row of 53 ym. Tail 438 ym,
16 anal diameters long, 28%, of body length, with six pairs of papillae.

Holotype: & onslide No. 11640. Paratypes: 4 @ and 2 juveniles. All
in the collection of the author.

Type-locality : India, Bangalore, Lal Bagh Botany Garden, marshy
soil, February 1986, leg. A. FODOR.

Apodorylaimus bini sp. n. may be distinguished from 4. congonensis (AND-
RrASsy, 1960) comb. n. as follows: body longer (1.2—1.7 vs. 0.8 mm), spear
much longer (24 —26 vs. 10 um), tail longer as well and more sharply pointed
(18—22 vs. 10 anal diameters), supplements more numerous (8 vs. 5 or 6%)
and lying before the spicula.

Dorylaimus numidicus sp. n.

(Fig. 2 A-E)

Q: L=3.12—38.25 mm; a = 40—-47; b = 44—-4.6;¢c = 183—15; V = 36—
39%; ¢ =6-—1.

&: L =263-280 mm; a =40—-42; b =4.0-4.3; ¢ = 91-96.

Body 68 —80 (Q) or 63 —68 (3) um wide. Cuticle 3.5 —4.5 ym thick on mid-
body, much thinner than spear at the same level, provided with 32 — 34 longi-
tudinal ridges. Head hardly offset, 18 —20 um wide, lips rounded, slightly
separate. Body at proximal end of oesophagus 3.7 —4 times as wide as head.
Amphids funnel-shaped, half as wide as corresponding diameter of body.

Spear 43 —45 pm long and 6 —6,5 um thick, 2.2 —2.3 times as long as labial
width, about 6%, of oesophagus length. Aperture occupying more than one-
third of spear length. Guiding ring double, located at a distance of 24 —25 um
from anterior end of body. Oesophagus 690 —720 um long, in 49 — 509, enlarged.
Distance between oesophaus and vulva always shorter than oesophagus. Pre-
rectum 6 —7, rectum 1.5—1.8 anal diameters long.

Female gonads amphidelphic, each lying on the right side of the intestine,
and 6 —8 times as long as body width. Vulva longitudinal, with sclerotized lips,
vagina 36 —43 um long. Distance vulva-anus 6.7—8.3 times as long as tail.
Tail 220—247 um, 6 —~7 anal diameters long or 7—8% of body length, res-
pectively; conoid with pointed terminus.

Testes two. Spermatozoa spindle-shaped, 8 —10 um long, 1/7—1/8 as long
as corresponding width of body. Spicula 82-—-90 um, slender. Supplements
22— 27, contiguous. Prerectum very long, originating 3 —5 body widths before
the row of supplements. Tail 27 —30 um long with small papillae.

Holotype: @ on slide No. 8298. Paratypes: 2 @, 5 & and 2 juveniles.
In the collection of the author.

Type-locality: Algeria, in the vicinity of Medea, periphyton from
plants in a rivulet, 1973.

4% 51



female

vulval region (480 X); C
spermatozoa (1800 X)

m:

anterior end (1100X); B

posterior end of male (390 %)

tail (390%); D

Fig. 2. Dorylaimus numidicus sp. n. A



Dorylaimus numidicus sp. n. resembles D. afghanicus ANDRASSY, 1960 and
D. popus GAGARIN, 1981; it differs a) from afghanicus: the number of supple-
ments is much fewer (22 —27 vs. 52); b) from popus: the vulva is located farther
ahead (36 —39 vs. 44 —499%,), the distance between the posterior end of oeso-
phagus and vulvais shorter (0.6 —0.8 vs. 1.2 1.3 oesophageal length), the body
smaller (9: 3.1 —38.2 vs. 3.3—4.1, 3: 2.6 —-2.8 vs. 3.5 —4.0 mm).

Dorylaimus fodori sp. n.
(Fig. 3 A-E)

Q: L =36-42 mm; a =37—41; b =49-53; ¢ =15-16; V = 38—
41%;¢ = 5-5.3.
d:L =388 mm;a =239 b=250;¢c =176

Body 87 —104 um wide in the middle. Cuticle 4.5 —5 um thick on mid-body,
at level of spear somewhat thinner than that. Longitudinal ridges 32—34 on
mid-body, and 8 —11 um from each other. Head 17 —20 um wide, hardly offset,
lips amalgamated. Body at proximal end of oesophagus 5—5.5 times as wide
as head. Amphids caliciform, half as wide as corresponding width of body.

Spear 40 —42 um long and 5 um thick, 2— 2.4 times as long as labial width,
or 3—69% of oesophageal length, respectively. Aperture occupying somewhat
more than one-third length of spear. Guiding ring double, at a distance of
26 —27 pm (1.8 —1.4 head diameters) from anterior end. Oesophagus 658 — 794
pm long, in 50 —529%, expanded. Distance between posterior end of oesophagus
and vulva somewhat longer than oesophagus. Prerectum 5.5 —17.5 times as long
as anal body width.

Female genital organ amphidelphic, each gonad 6 —7.5 times as long as
body width. Vulva longitudinal, vulval lips slightly sclerotized ; vagina occupying
half the width of body. Distance vulva-anus 8 —8.5 times as long as tail. Tail
230—274 um, 5—-5.83 times anal body diameter or 6 —6.5%, of entire length
of body, respectively. Tip of tail pointed or finely rounded.

Testes two. Spermatozoa oval, 5 um long, 1/16 -1/17 as long as corres-
ponding diameter of body. Spicula 88 um, twice as long as tail, slender. Supp-
lements 46, very small and dense, arranged in a row of 135 um. Prerectum
beginning 3.3 body diameters before the row of supplements. Tail 44 um long,
with 12 pairs of small papillae. Copulatory humyp absent.

Holotype: Qonslide No. 11630. Paratypes: 3 2and 1 3. In the collection
of the author.

Typelocality: India, Bangalore, paddy field, April 1986, leg. A.
Fopor.

Among the species provided with 32-—-384 cuticular ridges, Dorylaimus
fodort sp. n. comes closest to D. afghanicus ANDRASSY, 1960; it differs from that
in having a shorter and thinner spear (40—42 vs. 46 —50 um; 5 vs. 7—8 pm),
a lower guiding ring and less numerous supplements (46 vs. 52). It is similar
in some respects also to D. nuwmidicus sp. n. but its cuticle is thicker at level
of spear, the spermatozoa are shorter and less elongate (5 vs. 8 um; 1/16 —1/17 vs.
1/7—1/8 body diameter) and the supplements more numerous (46 vs. 22 —27).

I dedicate this species to the collector, my friend, Dr. ANDRAS FODOR
(Szeged).
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Crocodorylaimus aequatorialis sp. n.
(Fig. 4 A—-E)
Q: L =203-218 mm; a =41-44; b =49-5.1; ¢ = 10.9-12.6; V =
~44%,; ¢ = T-8.
G:L=188-216mm;a = 40—-48; b = 4.4—4.7;¢c = 66—77.

Body slender, 44 —49 ym wide. Cuticle very thin, 1 —1.2 um on mid-body,
at level of spear somewhat thinner than that. Head 12-12.5 um wide, not
offset, lips slightly angular, amalgamated. Body at proximal end of cesophagus
3.2—-3.3 times as wide as head. Amphids larger than half the width of corres-
ponding body.

Spear rather weak, 17—19 (Q) or 17—18 (3) um, 1.3 1.5 times as long
as labial diameter, or about 4%, of entire length of oesophagus, respectively.
Orifice occupying one-third length of spear. Guiding ring thin. Yellow spots
around the basis of spear comparatively weakly expressed, light in colour.
Oesophagus 400 —460 um long, shorter than distance between posterior oeso-
phageal end and vulva, in 55 —60%, widened. Cardia short, conoid. Prerectum
4.5 -5, rectum 1.5—1.8 anal diameters long. Intestinal tongue absent.

Female gonads amphidelphic, each 6—-7.5 times as long as body width.
Vulva longitudinal, with sclerotized lips. Vagina 26 —28 um long. Distance
vulva-anus 5 —6 times as long as tail. This latter 167186 pum, 7—8 anal dia-
meters long, 8 —9Y, of body length, elongate-conoid, with very finely rounded
tip. On both sides of vulva, 30 —40 ym from that, 1 —3 small papillae are present.

Testes two. Spermatozoa large, fusiform, 15 —17 um, one-third corresponding
diameter long. Spicula 54—58 um long. A weak copulatory hump present.
Supplements 17—22 (in one male 17, in five males 18, in seven males 19, in
three males 20, and in one male 22); predominantly contiguous, arranged in a
row of 72—80 um. Tail short, 28 —32 um, ventrally bent, short, digitiform,
with 6 —7 pairs of papillae, of which the ventral-subterminal one is large and
flat (blister-like). Between the anteriormost supplement and anus 7—8 pairs
of small subventral papillae present.

Holotype: & on slide No. 11940. Paratypes: 9 @, 8 § and 14 juveniles.
Further specimens from an other locality: 2 @, 9 &, 10 juveniles. In the collection
of the author.

Type-locality: Ecuador, Antisana, 4200 m, submerged plants from
a creek, October 1985, leg. I. Loxsa and A. Zicsi. Other locality: Ecuador,
Limpiopungo, submerged plants from a rivulet; date and collectors are the same
as above.

This new species comes closest to Crocodoryluimus daday: (THORNE &
SWANGRER, 1936) comb. n. Dapay described his species under the name Dory-
latmus pusillus DADAY, 1905 — nec D. pusillus Cons, 1893 — from Paraguay.
The type specimens still exist in fairly good condition in the old collection of
Dapay, so that I could compare them with my new species. Crocodorylaimus
aequatorinlis sp. n. Is somewhat longer (2.0—2.2:1.6—1.7 mm), its spear also
longer (17—19:15-~16 pm) and its head \Vldel‘ (12:9—10 pum). The main
differences can be found, however, in the males: in iequatoiialis the spermatozoa
are larger (15—17 wm, one-third body width: 10—12 pm, one-fourth body
width), the spicula longer (54 —58 : 35 —38 um), the supplements more numerous
(17—22:12—14) and the subterminal blister on the tail is in aequatorialis large
and flat, in dadayi (Fig. 4 F) small and convex (a constant character!).
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Crocodorylaimus

Fig. 4. Crocodorylaimus aeqalortalis sp. n. A: anterior end (1800X); B: vulval region (760X);
C: female tail (660 X ) ; D: posterior end of male (660 X ); E: spermatozoa (1800 X ). — F: %
dadayi (THORNE&SWANGER, 1936) comb. n., posterior end of male (holotype from Dapavy’s collection)



Crocodorylaimus dimorphus sp. n.

(Fig. 5 A—G)

Q: L =176-2.06 mm; a=52—-58; b=5.0-53; ¢ =13—14; V = 44—
45%; ¢ = 7-8.
d: L =137—145 mm; a = 44—48; b = 5.0-5.9; ¢ = 57—66.

Body slender, 33 —38 (Q) or 30—33 (3) pm wide. Cuticle smooth and thin
(@: 1.2—1.4, &: 1.5—1.6 um). Head continuous with adjacent body, 8 —9 um
wide, lips amalgamated. Body at posterior end of oesophagus 3 —3.3 times as
wide as head. Amphids caliciform, occupying half width of corresponding body.

Spear of different lengths in both sexes: in females 19-—~20 pm, 2.1 —2.3
head diameters, in males 13 —14 pm, 1.5 —1.6 head diameters. Orifice occupying
one-third length of spear. Guiding ring thin. Yellowish spots spindle-shaped,
16 — 21 pm long. Oesophagus 350 — 384 um (Q) or 246 — 274 pm (3 )long, in 57— 609,
widened. Prerectum 3.5 —4.5, rectum 1.5—1.9 times as long as anal body dia-
meter. Intestinal tongue before the prerectum present.

Female gonads amphidelphic, each 4—6 times as long as body width.
Vulva transverse, vulval lips not sclerotized. Vagina 16 —18 um long. Distance
vulva-anus 6.3 —7 times as long as tail. Tail elongate-conoid, 134 —152 um,
7—8 anal diameters long. Tip of tail pointed.

Testes two. Spermatozos elongate-fusiform, 11—-12 um long, one-third
of body width. Spicula 40—43 pm long, fairly plump. Supplements 14 —15,
continguous, flat, arranged in a row measuring 70 —74 pm. Prerectum long,
originating two body widths before the supplements. Tail 22 ~25 pm, as long
as anal body width, short-digitiform, ventrally bent, with 6 —7 pairs of papillae.
Subterminal blister distinct.

Holotype: & on slide No. 11664. Paratypes: 7 @, 2 &, 6 juveniles. In
the collection of the author.
Type-locality: Vietnam, Uminh, wet forest soil, December 1983.

Crocodorylaimus dimorphus sp. n. may be distinguished from the smaller
gpecies of the genus, C. dadayi (THORNE & SWANGER, 1936), C. flavomaculatus
(Linstow, 1876) and C. paraincae (THORNE, 1974), in showing a sexual dimor-
phism in the length of spear and in having supplements just beginning at the
proximal end of the gpicula.

Mesodorylaimus kittenbergeri sp. n.
(Fig. 6 A—T)

Q: L =110—1.35 mm; a = 28—35; b =3.5—-5.5; ¢ = 31—44; V = 49—
549%; ¢ = 1.3-1.5.

g:L=154mm;a=40;b = 4.8:¢c = 80.

Body 38 —41 pm wide. Cuticle thin, 1.5—1.8 um on mid-body, at leve
with spear thinner than the latter; smooth. Labial region offset, 12—13 um
wide, lips separate, papillae protruding. Body at proximal end of oesophagus
3 —3.4 times as wide as head. Amphids caliciform, half as wide as corresponding
body .
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Fig. 5. Crocodorylaimus dimorphus sp. n. A: anterior end of female (1800 X ); B: anterior end of male

{18603 ); ¢': vulval region (

; Dt posterior end of female (480X ); E—F: posterior ends of

1100 %)
two male specimens (760 X ); G: spermatozoa (1800 X)



Spear short, 14 —15 pum, 1.1 —1.3 labial diameters, 4 —59%, of entire length
of oesophagus. Orifice occupying one-third of spear length. Guiding ring simple.
Oesophagus 270 —310 um long, in 58 —609, enlarged. Prerectum short, 1.5 —2
times, rectum 1.4 —1.5 times as long as anal body width. Intestinal tongue
lacking.

Female gonads amphidelphic, each branch 5.5—-7 times as long as body
diameter. Vulva transverse, vagina 21 —23 um long. Distance between vulva
and anus 13 —21 times as long as tail. The latter very short, 29 —36 um, only
1.3 —1.5 times as long as anal diameter, or 2—2.5%, of body length, respectively;
first dome-shaped then continuing in a short, slightly ventrally curved finger-
like portion with rounded tip. Number of caudal papillae two pairs. On each
side of vulva a papilliform cuticular fold present.

Testes two. Spermatozoa sausage-shaped, 9 um long, one-fourth of corres-
ponding body diameter. Spicula plump, 42 um long, lateral guiding pieces 12 um
long. Supplements 11, closely approximated, located well before the spicula.
Prerectum originating level with the anteriormost supplement. Tail 22 um long
with 8 pairs of small papillae. Number of preanal papillae (between the first
supplement and the anus) 10 pairs.

Holotype: @ onslide No. 11670. Paratypes: 8 @, 1 &. In the collection
of the author.

Type-locality: Kenya, Ukunda, Diani Persian Mosque, mosses and
lichens from a baobab tree, September 1985, leg. S. MAHUNXKA.

This new species may be distinguished from all known species of the genus
by its short and characteristic female tail. Although we know some species
which are characterized by a very short tail (shorter than two anal body dia-
meters), viz. M. aduncus ANDRASSY, 1987, M. arcuatus ANDRASSY, 1987, M.
cognatus ANDRASSY, 1987, M. deubertt (ANDRASSY, 1958), M. mexicanus ZUL-
LINI, 1978, M. procerus ANDRASSY, 1987, M. recurvus ANDRASSY, 1964, M.
tholocercus ANDRASSY, 1968, M. thorneiswangerce ANDRASSY, 1968 and M.
vulneratus ANDRASSY, 1987, but they all differ from M. Liltenbergeri sp. n. by
the dorsally curved digitate process of their tail.

This species is dedicated to honour of KALMAN KITTENBERGER (1881 —1958)
in appreciation of his imperishable merits in exploring the fauna of East Africa.

Calodorylaimus densus sp. n.

(Fig. 7 A—K)

Q: L =282-3.03 mm; a =44—-49; b =47-54; ¢ =11.8-145; V =
45 —-519%; ¢’ = 6.5 -8.2.
g:L =218mm;a =35b=3.9;c¢c = 116.

Body 57 — 68 pum wide. Cuticle smooth, in mid-body 3 —4 um thick, at level
of spear much thinner than the latter. Head slightly offset, 15 —17 um wide,
lips angular. Body at posterior end of oesophagus 3.8 —4.2 times as wide as
head. Amphids funnel-shaped, about half as wide as body at the same level.

Spear 30 —31 (Q) or 29 (3) pum, 1.9 2.1 times as long as labial diameter,
straight, its tip located at a distance of 8 —9 um from anterior body end. Orifice
occupying one-third of spear length. Guiding ring thin but double, always more
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B: vulval region (760X);

C —D: tails of two females (760X ); E: posterior end of male (560 X); F:

spermatozosa (1800 X)

Fig. 6. Mesodorylaimus kittenbergeri sp. n. A: anterior end (1800X};



than one head diameter from anterior end. Oesophagus 545 —615 um long,
gradually expanded in 49 —529%, of its length. Cardia conoid. Distance between
posterior end of oesophagus and vulva 1.4—1.6 times longer than oesophagus.
Prerectum 6 —6.5, rectum 1.3 —1.5 times as long as anal body diameter. Intes-
tinal tongue lacking.

Female gonads amphidelphic, long, each branch 8 —9 times as long as body
width. Vulva transverse, with slightly sclerotized lips. Uteri with 2 to 7 eggs
at the same time; eggs 77—98X30-33 um, 1.3—-1.6 times as long as body
width.

Distance vulva-anus 5.5--6.2 times as long as tail. Tail 194 —246 um,
6.5 —8.2 anal diameters long, or 7—89%, of body length; straight with finely
rounded tip. Two pairs of caudal papillae present.

Testes two. Spermatozoa elongate-fusiform, 10 -12 pm long, about 1/5 of
corresponding body width. Spicula 55 um long. Supplements 31, flat, arranged
in a row mesauring 125 um; the marginal ones contiguous, the middle ones
closely approximated, almost contiguous. Precloacal space 98 um long. Prerectum
very long, originating more than two body diameters before the supplements.
Tail 19 um long, broadly rounded, with 10 pairs of small papillae.

Holotype:d onglide No. 11630. Paratypi: 10 Q. In the collection of the
author.

Type-locality:India, Bangalore, periphyton from a cistern, February
1986, leg. A. FoDOR.

Calodorylaimus densus sp. n. may be easily distinguished from the other
known species of the genus by the greater number (31 vs. 16 —27) and arrange-
ment of supplements (also the middle ones close to each other).
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The zoogenic food composition of Utricularia

vulgaris in the Lake Ferto
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Abstract. The zoophagous activity of the plant Utricularia vulgaris is presented in the Lake
Fertd. In 1000 traps examined 19 animal species of 9 major taxonomic groups were found. The fre-
quency of the groups was es follows: Copepoda ) Ostracode ) Cladocera ) Chironomidee. Beside
faunistic results, it has been evidenced that a) the most important prey animals belonged to the me-
sofauna (meinly to Copepoda and Ostracode), and &) the traps never contained specimens of Pro-
tozosa and Rotatoria. The zoophagous activity of the plant can be considered as important since
two-third of their traps contained animals or fragments of those.

The areas covered by aquatic plants in the shallow lakes are frequently
compared to forests, i.e. the aquatic plants correspond to the trees and the
crowd of the animals represent the terrestrial fauna elements at various levels.

The place and function of the carnivorous plants — among them Utri-
cujario vulgaris — have not been clarified so far. Considering these, we have
designed to reveale the zoogenic foods of Utricularia vulgaris so as to assigne
this plant into the trophic system of the litoral region. This topic is also actu-
alized by the fact that 909, of the Hungarian section of the Lake Ferts, the
important shallow lake of our country, is composed of Scirpo-Phragmitetum
utricularietosum (Csaropy, 1975) with mass occurrence of various Utricularia
stands. Despite of these, no detailed taxonomic studies have been carried out
on the Utricularia species. It seems probably, therefore, the occurrences of
other Utricularia species than Ulricularia vulgaris.

The place and function of the carnivorous plants to play in the matter
and energy flow of the litoral region hasn’t been clarified. Their prey animals
are probably composed of those mesofauna elements which are best-fitting to the
size of the trap.

* Dr. Sdndor Andrikovics, MTA Talajzoolégiai Kutatécsoport, ELTE Allatrendszertani és
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The objectives of this study were to reveale the major zoogenic foods of
Utricularia vulgaris, to identify the most frequent organisms occurring in the
traps so as to assigne this plant species into the trophic system, using samples
taken from the Utricularia vulgaris vegetation of the lake.

Sites, dates of sampling and methods

The Utricularia vulgaris samples examined were taken from the Hungarian
section of the l.ake Fert in three areas: two isolated ponds, Herlakni and
Hidegség, and one smaller isolated pond (Kis-Herlakni). In all three areas the
reed belts contained considerable Utricularia vulgaris stands at the margins.
This plant contituted even a continuous zone in the Kis-Herlakni pond, but
the open water in the Nagy Herlakni pond was free of hair-weed.

The sampling periods for the three areas corresponded to the peak vegetation
season of the year 1980.

Table 1. Sites and dates of sampling and the numbers of the traps opened

Sampling site Datum No. of traps examined
Herlaknipond ................. 13. 08. 300
Hidegségpond ................. 24. 09. 400
Kis-Herlakni pond .............. 24. 09. 300

Thesamples (indicatedinTable1), were fixed immediately in 49, formalin and
opened with a thin insect needle soldered to a glass tube under a stereo-micros-
cope using a magnification of 100X . The animals found in the traps were placed
into vials labelled individually according to the taxonomic group. Special
attention was also paid to the fact that the traps opened would represent small,
intermediate and large sized ones in ca. identical numbers.

Results and discussion

Of the three areas a total of 1000 traps were opened for food analysis (Tables
2 and 3).

Table 2. Representation of the traps contents

Item Occurrence (No.)
Animal ... ..l e e of 115 traps: 173
Animal fragments (unid.) .............. .. ... 13
Detritus ......covviniiiiniiiiniiiiiiiinnes 560
Empty ....oiiiiiiiii i i e 312

In the entire sample, the most frequent were the Copepoda (94 specimens.)
On 7 accasions two or three specimens did occur in a single trap.
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Meso- and macrofauna taxs found in the traps:

Nematoidea

Nematoda (fragments)
Gastropoda

Physa fontinalis (fragments)
Crustacea

Cladocera
Bosminalongirostris (O. F. MULLER, 1785)
Alonarectangula (SArs, 1862)
Pleuroxus aduncus (J URINE, 1820)
Chydorus sphaericus (0. F. MULLER, 1785)
Stmocephalus exspinosus (Kocx, 1841)
Copepoda
Arctodiaptomus spinosus (DADAY, 1890)
Eucyclops serrulatus (FISCHER, 1851)
Acanthocyclops robustus (SArs, 1863)
Megacyclops viridis (JURINE, 1820)
Diacyclops bicuspidatus (CLA TS, 1857)
Mesocyclops leuckarti (CLaUs, 1857)
Ostracoda
Cyclocypris ovum (J URINE, 1820)
Cypriaophthalmica (FISCHER, 1853)
Ephemeroptera
Cloeon dipterum (LINNE, 1761)
Diptera
Chironomidae (from subfamily Orthocladiinae)
Acaridea
Hydracarina
Arrenurussp. juv.
Oribatidae
Hydrazetes lacustris (M1cH., 1882)

The digested chitin fragments, the various granules and plant fragments
are indicated by the term ,,detritus”. Of 1000 traps opened 312 contained neither
digestion fragments nor identifible animals, thus, they were empty.

Unfortunately, we have no information on the digestive speed of the traps
and on the exact ratio of the Protozoa of softer body and smaller size, and that
of the Rotifera in the food contents of the traps.

According to the analysis by GARDINI (in: HEeI, 1929), of 2084 Utricularia
neglecta traps the following animal groups were identified: 1196 small crabs,
469 Rotatoria, 327 Protozoa, 66 Nematoda, 13 Isopoda, 10 insect larvae, and 3
Hydracarina specimens. Comparing the list of the 19 species described here with
that of GARDINI it can be seen that our sample contianed also the same major
groups expect two, Protozon and Rotatoria. It can probably due to the fact
that the numbers of the free-living Protozoa and Rotatoria were well below
the general level in the water surrounding the Ultricularia vulgaris traps.

No animals neither animal fragments were found in 31,29, of the 1000
Utricularia vulgaris samples taken in the three areas. The item in 569, of the
traps was detritus. Among these, some contained few detritus — occasionally
animals as well — but full traps were also frequent. These traps were probably
unoperating and they were changed by the more recent ones.

These intermediate and large-sized traps were localized at the deeper,
floating part of the plant, much lower from the water surface, close to the bottom.
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At this level the aquatic animals floating in the water or living at the bottom
can easily be trapped by the plant. We found 115 traps which contained ani-
mals, too.

It is worthy to compare the animals found in the 9 major taxonomic groups
to the species lists reported earlier for the Lake Fert6. The comparison is
rendered more difficult, among the plant stands is small and they are relatively
old.

During examinations, one Nematoda species was found in the traps of the
plant. dlona rectangula was previosuly identified from Chara, Cyclocypris ovum
and Cypria opthalmica from Drepanocladus, whereas Arctodiaptomus Spinosus
and Mesceyclops leuckarti were found in reeds without submerge vegetation
(PonyI and D#vai, 1977).

The major part of Cladocera occurredinthe traps was the typical species-
group characteristic of the weedy waters. Thus, their occurrence can be consi-
dered natural.

Table 3. Comparison of the crustacean prey to food resource

Food recource

. . s . . Prey crustaceans
(species occurring on Utricularia vulgaris) y

Chydorus sphaericus
Acanthoeyclops robustus
Pleurozus aduncus
Alona rectangula
Arctodiaptomus spinosus
Simocephalus exspinosus
Megacyclops viridis
Diayclops bicuspidatus
Eucyclops serrulatus
Mesocyclops leuckarti

Chydorus sphaericus
Acanthocyclops viridis
Pleuroxus aduncus
Ceriodaphnia reticulata
Daphnia curvirostris
Simocephalus exspinosus
Scapholeberis kingi
Ceriodaphnia laticaudata
EBucyclops serrulatus
Scapholeberis aurita

Diaphanosoma brachyurum
Bosmina longirostris

Cypris pubera

Cyclocypris ovum
Bosmina longirostris
Cypria ophthalmica

Notodromas monacha

It is also interesting that the Ostracoda occurring in relatively high numbers
(44 specimens) are composed of only two species. Among the individuals of the
six various species occurred 94 Copepoda specimens. Occurrence of Arctodiap-
tomus spinosus, the predominant crustacean species of the open water of the
Lake Fert6, is also noteworthy.

The occurrence of crustacean species in the traps of Utricularia vulgaris
(Table 3.) can probably be related to the fact that its area has extended with the
~ parallel reduction of the aquatic vegetation. dcanthocyclops robustus is getting
more frequent in the Austrian open waters, as well. Its increased occurrence
can be explained with the reduction of the weed at the end of the seventies.

The traps contained generally detritus-eating crustaceans. The very mobile
predatory crustaceans occurred in small numbers in the traps of the plant.
Altogether two species, Acanthocyclops robustus and Mesocyclops leuckarti are
predators. Thus, the predominant foods for the plant are composed of the
detritus cha in.
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The sharp between-area differences in the food spectra are also interesting
Whilst specimens of two species were found in the Herlakni and Hidegség ponds
each, specimens of 12 species did occur in the Kis-Herlakni pond. These data
refer only to the crustaceans, but the results are similar when analysing the
proportions of the species belonging into the other major taxonomic groups.
Thus, it can be stated that the most organisms occurred in the Kis-Herlakni
pond, consequently the fauna of this isolated small pond was the richest in
species. The Amphipoda species, known also in the Hungarian section of the
lake, did also occur in this pond (ANDRIKOVICS, FORRG and METZ, 1982).

The only Ephemeroptera species (Cloeon dipterum ) found is frequent in the
weed-stands of the Lake Ferts. The relatively low contribution of Ephemeroptera
to the food spectra of the traps can probably be explained by size-problems.

According to previous reports (ANDRIKOVICS, 1973, 1979), 53,69, of the
Utricularis vulgaris stand contained Chironomida larvae. Supposed, this high
occurrence might have resulted from the high proportion (7.5%,) of the relatively
large-sized animals in the trap contents. The 13 Chironomidae larvae belong
into the subfamily Orthocladiinae and into the herbivorous and detritus eating
groups. We have failed to identify the larvae according to species due to their
progressive digestion stage.

In the plant stand, among Hydracarina occurring in 6,49, altogether, one
specimen was found in the Utricularia traps. This animal was identified to be
a young Arrenurus sp. The Oribatidae belonging into the genus Hydrazetes
represented itself with altogether one specimen. The animal was identified by
Dr. PETER BALOGH.

Considering the animals found in the traps and the literary data, the follow-
ing statements can be concluded. The most frequent organisms belong to the
crustaceans (89,5%,). Of these the Copepoda are predominant (54,3%). The
animals are collected by the catching-traps according to size. In cage of the
intermediate traps the Crustacea, Gastropoda and Nematoda occur. The various
Arthropoda species (Chironomida, Ephemeroptera, Hydracarina, Oribatida)
occur in the intermediate and mainly in the large-sized traps. The majority of
the species found are sediment-eating, the number of predators is relatively
small. Altogether one-third part of the traps examined (31,29,) contained
neither animals, nor fragments. It can therefore be stated that the zoophag
activity of the plant is considerable, but at least non-negligible.

The plant compensates mainly its nitrogen deficiency by digestion of
meso- and macrofauna elements. Contrary to our expections, Protozoa and
Rotatoria are negligible items in the foods of Utricularia vulgaris.

Comparing our results on the fauna-phagous activity of Utricularia vulgaris
with the feeding studies of the Lake Fert (Anprigovicsand KERTESZ, 1978 —79)
we can state that the food items of this plant has been enlarged by new
elements, particularly by small crustaceans, via the detritus food-chain. On the
other hand, the plant is also a component of the trophic chain originating from
the detritus-Chironomidae level.
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Diversity and cluster analysis of the invertebrate
macrofauna in the Lake Ferto

By
S. ANDRIKOVICS*, J. PADISAR** and M. Rajczr**

Abstract. This paper presents some qualitative and quentitative characteristics of the macro-
fauna living in different stands of the Lake Fertd. The results of diversity and cluster analysis sup-
port the earlier observations and provide statements which cannot be directly extrapolated from the
primary zoological data.

Quantitative characteristics of the zoocenoses living in submerz and helo-
phyton vegetations (species composition, relative frequency) and the major
ecological factors regulating the occurrences of the macrofauna populations
(pH, conductivity, dissolved O,) have continuously been studied (ANDRIROVICS,
1973, 1978, 1979 a).

The quantitative relationships of the invertebrate macrofauna occurring
in the various aquatic plants have also been examined into consideration (AND-
RIKOVICS, 1973, 1980 —81).

The most important results of several reports including also the primary
data of this paper can be summarized as follows:

A zoological heterogenity of low degree can be developed in the open water
and its surroundings due to the frequency of wind-effects (ANDRIKOVIOS,
1980 —81b). The topography of the weed-zones revealed differences in the fauna
groups among the open waters and larger isolates as well as the small ponds
surrounded by the reed-belts (ANDRIKOVICS, 1973).

Considering quantitative aspects, the invertebrate macrofauna of the reed-
belts bordering the water is poor, whilst that of the weed vegetation is somewhat
richer in species (ANDRIKOVICS, 1980 — 81 a, b). Of the submerz macrovegetations
the Potamogeton pectinatus fields provide habitats for the zoocenoses of highest
number. The community of the Najas marina sites examined was conspicously
poor from quantitative respects (ANDRIEOVICS, 1979a, b, 1980 —8la). Beyond

) * Dr. Sandor Andrikovics, MTA Talsjzoolégiai Kutatdesoport, ELTE Allatrendszertani ¢s
(Okolégiai Tanszék (Section of Soil Zoology of the Hungarian Academy of Sciences, in the Depart-
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these structural-coenological, ecological results two alternatives can be suggested
for a further development.

On one hand, initiation of detailed ecofaunistic analyses of the most
important aquatic insect groups should be an approach with detailed taxono-
mical studies of the imagos. On the other hand, the weed repression having
taken place since the mid-seventies (ANDRIKOVICS 19792, 1980 —81b; SCHIEMER,
1978) has urged comparing the three major habitats in respects of the helophyton
stands of the weed-zones and the macrofauna groups of the sediments, using the
more exact diversity and cluster analysis. To utilize more exactly the biological
information involved in the primary zoological data, the following objectives
were outlined:

— To reveale the differences between the reed-belts (Sc. phragmitetum)
and the bulrush stands (Sc. phragmitetum typhetosum angustifolii) in respect
of the macrofauna groups.

— To establish the factors of general importance regulating the spatial
and timely occurrences of the macrofauna groups living in the submerz and
emerz vegetations.

— To determine the spatial heterogenity of the macrofauna groups in
identical type vegetations.

— To relate the species and abundance differences of the macrofauna with
the determinative ecological factors.

Sites, dates and methods

In weed-zones the samples were taken from May to October during 1971
and 1972 in 11 typical habitats of the Lake Ferts.

Of the submerz stands, quantitative samples were taken during 1975 and
1976 in the surroudings of the Rékos inlet and the Herlakni pond. In reed and
bulrush stands as well as in open water sludge, quantitative samples were taken
during 1975 and 1976. The samplings were carried out at monthly intervals
in all three areas (Fig. 1).

We applied initially the so-called quasi-quantitative sampling method
included cutting ca. identical masses of plant over the water-net (No. 25) in the
various weed-stand. The principle of the tools suitable for quantitative samp-
lings is a taking fixed water volume and after closing the tools the entire material
is taken out.

These methods frequently cannot provide serial samplings in the reed-
belts and in the dense bulrush stands due to the low capacity of the cutting
tools. As a better alternative, the “frame’ sampling can be used.

After submerging the billet, with a basic area of 50X 50 ¢cm, covered gene-
rally with a 120 cm high nylon net depending upon the water deepness, a diver
cuts down the plant stalks with a strong grass-cutting scissors.

The sediment samples were taken with a 50X 50X 25 cm metal billet,
opened at the botton and supplied with a sharp flange. The billet was pressed
into the sediment directly over the surface then, closing the bottom of the
sampling billet with a metal cover the material was carefully taken out of the
water.
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Fig. 1. Sketch of the sampling sites. 1, 4, 6, 7, 8, 10 = Potamogeton pectinatus, 2, 3, 5 = Myriophyl-

lum spicatum; 9 = Myriophyllum verticillatum; 11 = Ubricularia vulgaris and Najas marina. @

open water sediment samples, [l quantitative zoological samples from the reed stands, + quantita-

tive zoological samples from the bulrush stands, % quantitative zoological samples from the sedge
stands

In each month four parallel samples were taken then, the entire sample
was analysed. The samples containing also plant fragments were stored in 4%,
formalin until analysis. In the study areas the frequency distribution of the
macrofauna species arranged by size were as follows: 8 Hirudinoidea, 10 Gastro-
poda, 14 Hydracarina, 1 Isopoda, 5 Ephemeroptera, 9 Odonata (larvae), 13
Trichoptera (larvae), 2 Lepidoptera (larvae), 7 Coleoptera and 7 Heteroptera.
The Diptera (Chironomidae + other) were not analysed in details due to the well-
known taxonomic problems.

Some aspects of data evaluation

The data obtained from the quasi-quantitative samplings are only infor-
mative of the stocking differences of the various habitats, using an arbitary
scoring system: few-1, intermediate-2, many-3, mass-4. The data of the quanti-
tative samplings enable us to compute some major structural elements of
zoocenology, i.e. the mean number of individuals/m? and the dominance rela-
tionships in the various vegetations. The results are referred to 1 m* water sur-
face so as to ensure a direct comparison with the data for the submerge fauna.
The diversity of the macrofauna cenoses was assessed with the Shannon-formule
(SEANNON, 1948). Of the various similarity indices the Sokal-Mitchener index,
the Hummon-index (HumMow, 1974) and the WPGMA fusion algorythm
(SEEAT and SoxaAL, 1973) were applied. The data were computerized with the
aid of a SZTAKI CDC —3300 type computer.
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* Fig. 2. Dendrogram for the macrofauna cenoses sampled in the open water of the Herlakni pond

and in the Potamogeton pectinatus stands, on the basis of cluster analysis (Sokal — Mitchener index).

PA = Potamogeton pectinatus stands in the open water; PB = Potamogeton pectinatus stands before

the reed walls in the open water; PH = Potamogeton stands in the Herlakni pond; PI = Potamoge-
ton stands in the isolated ponds; S = similarity

Results and discussion

Taxonomic assessment of the zoological data and a considerable part of
the ecological consequences are not discussed here since these have already
been reported elsewhere (see Introduction). This paper is focused on the results
of the diversity and cluster analysis.

Contrary to the weed-stands of the open waters, the Potamogeton pectinatus
zones of the isolated small ponds are inhabited by a zoocenoses of greater species
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Fig. 3. Dendrogram for the macrofauna groups in the open water and the reed-bordered Potamogeton

pectinatus stands, on the basis of the cluster analysis (Sokal-Mitchener index). A = Potamogeton

stands in the open water; B = Potamogeton stands before the reed-walls in the open lake; 8 = simj-
larity
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Fig. 4. Dendrogram for the macrofaune cenoses living in the Potamogeton pectinatus stends of the
isolated small ponds, on the basis of the cluster analysis (Sokal-Mitchener index). 8 = similarity
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Fig. 5. Dendrogram for the macrofauna cenoses living in the Fertérékos inlet-water reeds, on the

basis of the cluster amalysis (Hummon index). S8 = similarity

10 09 08 07 06 05
2 1 A - [S]

N

1975.8.
1975 7.
1975 9.
1975.10.

1976.6.

Fig. 6. Dendrogram for the macrofauna cenoses living in Typha angustifolia stands of the Ferts-
rdkos inlet on the basis of the cluster analysis (Sokal-Mitchener index). S = similarity

number (ANDRIKOVICS, 1973). The macrofauna living in the Potamogeton pecti-
natussites of the very differing areas of the pond doesn’t form similarity centrums
concentrating according to area (Fig. 2). The values for the similarity indices
are high but with low ranges of variability (R: 0.35, 0.93 —0.58). The macrofauna
in the Potamogeton pectinatus stands is maily represented by the great mass
of the Chironomidae (ANDRIKOVICS, 1973, 1979a, b, 1980 —81la) resulting in
numerically low diversity (Talbe 2).

The 1971/72 data for the macrofauna living in the Potamogeton pectinatus
stands of the Herlakni pond formed a common summer-autumn group. No
between-year differences were noted in this area (Fig. 3). However, the macro-
fauna living in the Potamogeton pectinatus stands of the small ponds revealed
between-year differences among the similarity groups (Fig. 4).

The macrofauna groups of the within-water reeds showed very little simi-
larities during the various stages of the year. The values for the similarity
indices are low (Fig. 5). The within-water reeds contained zoocenoses rich in
species but with relatively low number of individuals.
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Table 1. Diversity (H”) and evenness (I’) of the macrofauna living in the reeds, bulrush
and the mud of Fertérdkos inlet

Sample Number of species Dl(‘}ell,.?)lty Ev(elxg;ess
1975.04. reed .......oiiinn.n, 12 2,11 0,59
Ob.reed ........ocuvuenn 17 3,03 0,74
06. reed ...... feeeienns 19 2,44 0,67
07.teed ...covvve ivvnnnn 13 2,06 0,566
08.reed ..ovvuvrnnninnnn 14 1,70 0,45
09.reed ....oovvunnnn.n. 7 . 1,43 0,51
1976.03. reed ....ooiiiiiins 14 2,94 0,77
Od.reed .oveviennnnennn 12 1,86 0,52
05.reed v.ovivininnnnnnnn 10 1,05 0,32
1975.05. bulrush ............. 8 0,76 0,25
06. bulrush ............. 18 2,43 0,568
07. bulrush ............. 14 2,29 0,60
08. bulrush ............. 11 1,62 0,44
09. bulrush ............. 11 1,37 0,39
10. bulrush ............. 10 1,59 0,48
1976.05. bulrush ............. 7 0,44 0,16
06. bulrush ............. 9 1,11 0,35
1975.06. mud ............... 2 0,87 0,87
07.mud ..........000nn 3 0,64 0,40
08.mud .........o..n.n 3 0,87 0,65
09.mud ............... 2 0,32 0,32
H
3 1
2
1 A
1 2 3 4 Hmax

Fig. 7. Related diversity and diversity maximum values for the macrofauna groups living it the reed
and bulrush stands of the Fert4rédkos inlet, 1975 — 1976. [} = reed, + = bulrush, @ = mud
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The macrofauna groups living in T'ypha angustifolia stands appeared more
homogeneous during the various seasons of the year, compared to those of the
reed-belts, and didn’t follow a seasonal trend (Fig. 6).

Based on diversity, the reed and bulrush stands are not separated from one
another and as cluster analysis revealed their macrofauna are not distinguished
(Table 1 and Fig. 7).

Among the submerz vegetations of the isolated small ponds, only Najas
marina stands’ macrofauna constitutes a close similarity group (Fig. 8). Above
Najas marina stands frequently occur extensive Utricularia wvulgaris stands.
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19729.B
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Fig. 3. Dendrogram for the macrofauna cenoses living in the Potamogeton pectinatus, Najas marina

and Tricularia vulgaris stends of the isolated small ponds, on the basis of the cluster analysis

(Sokel-Mitchener index). A = Potamogeton pectinatus; B = Najas marina ; C = Utricularia vul-
garis; S = similarity
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Table 2. Diversity (H”) and evenness (I") of the macrofauna living in the Potamogeton pectinatus
and Najas marina stands of the Herlakni pond

Sample Number of species Dl(‘lg:?; vy Evza]?f;ess
1975.08. Potamogeton ......... 9 0,32 0,10
07. Potamogeton ......... 10 0,60 g,18
08. Potamogeton ......... 16 0,78 0,20
09. Potamogeton ......... 19 1,23 0,29
10. Potamogeton ......... 11 0,41 0,12
1975.07. Najas .......coovun.. 5 0,82 0,35
08. Najasg ....evvnievnnns 12 2,82 0,79
09. Najas ......oeveueens 10 1,90 0,67
H
3 A
2 -
1 4
T T T T
1 2 3 4 Hmax

Fig. 9. Related H” and Hpax values for the macrofauna living in the Potamogeton pectinatus and
Najas marina stand of the Herlakni pond, 19756 —1976. O = Potamogeton pectinatus, [1 = Najas
maring

Despite of the close spatial distance, the Najas and the Utricularia macrofauna
don’t form a similarity group, i.e. mixed habitats such as are not suitable for
the formation of district zoocenoses.

Similarly, the macrofauna of the Potamogeton pectinatus stands forms also
no similarity group.

In the Herlakni pond, the H” —H” max values for the macrofauna of the
Potamogeton pectinatus and Najas marina sides establish disjunct groups (Fig. 9).
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Based on diversity and cluster analysis the following statements can be
concluded :

The within-water reeds carry out varied animal groups but with low number
of individuals (H” arithmetic mean: 2.06, H” max: 3.02, H’ min: 1.04; see
Table 1).

10 09 08 07 06 05
- : . . - [s]

1972.

1972. 7.ﬁ
1972. 7.
1972.10;
1972. 9

Fig. 10. Dendrogram for the macrofauna cenoses living in the Potamogeton pectinatus stands of the
Herlakni pond, on the basis of the cluster analysis (Sokal-Mitchener index). S = similarity

The presence of zoocenoses of great species number and diversity suggests
the importance of the reed margin as a refuge area promoting the inhabitance
of the open water habitats during spring time. This suggestion is also consistent
with the peak diversity values.

Based on the results, the bulrush stands showed low seasonal differences,
probably due to the greater food supply of the habitat.

The macrofauna of the plant stands examined showed usually summer
similarity groups in close connection with the spring and autumn months.
These latters are the periods of formation and desintegration of the macrofauna
groups.

In case of the most frequent plant stand, Potamogeton pectinatus, no spatial
heterogenity was noted in the macrofauna. This fact emphasizes clearly the
importance of the substrate against the various water-chemistry conditions.

The repression of the weed-stands was commenced at the beginning of the
seventies. The impact of this on the structure of the macrofauna cenoses resulted
in the distinction of the macrofauna of the small isolated ponds according to
year as early as in 1971 and 1972, whilst the phenomenon was not noted in the
same period in the Herlakni pond and the open water weed stands, either (Fig.
10).
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How to avoid unprofitable debate on systematics
among taxonomists

By
J. BarogHm and L. Papp*

Abstract. The authors express their opinion that the main source of unprofitable debate on
systematical problems among taxonomists is the inadequate distinction between taxonomy and
systematics. After defining “‘taxonomy”, “‘systematics” and biological “classification” of syste-
matics (vs. taxonomical ‘“‘arrangements”), some types of the frnitless debate are mentioned. It is
argued that the simplest possible taxonomical arrangements (where the genus is simply the lowest
named taxonomic category, the names of taxa are character categories ete.) may be the most suit-
able for devising useful arrangements for users. Though the urgent, tasks of zootaxonomy may force
us to work in this way, several concurrent arrangements of an animal group should not necessarily

be a cause for debate.

The authors of this paper are very different kinds of men. There is an age-
difference of about one-and-half generations between them and the senior author
specializes in mites, the junior in dipterans. They share, however, a common
concern over the present crisis of their field of speciality, zootaxonomy. Currently
various members of the not too populous company of zootaxonomists, working
with inadequate funds and in scattered locations, engage themselves in futile
debates on systematics which are irrelevant to their own problems and are
a waste of time, thinking and paper. We think that if these problems have
brought the attention of an acarologist and a dipterist to the same questions,
they are of a nature general enough which should be the concern of every taxo-
nomist. We are aware of other even more important aspects of the current
crisis of zootaxonomy. We wish to pay more attention in forthcoming papers
to the problems of modernizing nomenclature, to funding and strategic goals
of taxonomic research, and the acceptance of taxonomic identification as intellec-
tual achievement.

The crux of the problem defined in the title of this paper lies in the fact
that zoosystematics and zootaxonomy are two fundamentally different fields
of science and the lack of distinction has been the cause for many misinter-
pretations. The junior author recently published a brief overview of the concepts

* Dr, Jénos Balogh, EL.TE Allatrendszertani és Okolégiai Tanszék (Department of Systematic
Zoology and Ecology of the Eétvés Lorénd University), 1088 Budapest, Puskin u. 3.

Dr. Ldszlé Papp, Természettudoményi Muzeum Allattéra (Zoological Department of Hunga-
rian Natural History Museum), 1088 Budapest, Baross u. 13.
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of taxonomy, systematics and phylogenetic classification (Papp, 1986). Accor-
ding to him, taxonomy is concerned with the study of the manifestation at the
individual (population) level of the diversity of living organisms. The level of
study is not necessarily idiobiological, rather it focuses attention on problems
at the infraindividual level or at the berderline between idiol‘iological and sup-
raindividual levels. This implies that studies are carried out in some manner
on single (animal) specimens although thev are always closely related to the
infra- and supraindividual levels. The duties of a taxonomist are to collect and ana-
lyse primary and basic information on morphological, bionomic and perhaps bio-
chemical characters. Taxonomy deals with the end products of phylogeny, i.e.
with the populations and individuals representing species which are the result
of biological evolution. Thus, although taxonomy is not a phylogenetic branch
of science, it cannot do without a sound basis of evolutlonary perspective. Pare
(1986) emphasized the general ‘“information- producing”  role of taxonomy
with which it serves all other branches of biological qmences and summarized
this point briefly, if not precisely enough, as follows: “considering the results of
taxonomy, it is but a general auxiliary field of science”. With the above-said
in mind, taxonomy is concerncd with phenological studies.

Systematics studies the causes and modes of the process during which the
diversity of life developed, explores the relationships between the various forms
(species, monophyletic groups, etec.) which are components of the diversity
(canalized manifestations of living matter) brought about by evolution. Sys-
tematics draws from the results of taxonomy, evolutionary biology, population
genetics, palaeontology and various branches of infraindividual and synbiological
levels of study. Systematics is an evolutionary, historical science, yet at the
same time its task is to classify organisms in a phylogenetic system. We accept
SIMPSON’s concept that systematics is the science of biological sciences, which,
however, is only valid if taxonomy is considered an independent branch of science.
Systematics is a causal field of science, and is not only concerned with the
phenomena discovered by taxonomy.

In close relationship with the above is that classification necessarily has
a different meaning in zoology than in formal logic. We propose that classifi-
cation be considered that branch and family of methods of systematics which
divides the phylogenetic tree and phylogenetic relationships, i.e. the reconstruc-
tion of evolution, into taxa. This concept concurs with that of CHARIG (1982)
and others. Let us call the various solutions to the necessarily arising need to
group organisms in taxonomy, as arrangements. Let us specify that when studying
the morphology of recent species, even if with the most modern methods of data
capture and analysis, the result can only be phenological (phenogram, phenetics,
etc.). We not only accept the omnipotent concept of evolution but respect it
so much that we avoid its usage as a slogan. If we bear in mind that the end
products of taxonomical arrangements, irrespective whether carried out by
classification or by ordination, are never independent of the choice of methods,
the points of view and the subjective quality of the person making the arrange-
ment, we should be cautioned to be modest and pragmatic. The end products of
these arrangements are not assessed in light of some kind of predetermined
consensus, or rigid a priori aspects, but rather whether they fulfil the given
practical goals. Hence taxonomy is a ‘“‘pre-systematics’” branch of science. If
someone publishes his taxonomic results as some kind of replacement for syste-
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matics, he might easily become ridiculous: this is not contradicted if a subsequent
systemetic analysis of a taxonomical arrangement shows that it is in good
agreement with the phylogenetic classification of the group in question. However,
in order to have the various arrangements and their authors to peacefully
coexist, the rules of naming animals must be updated (see below).

Arguments and counter-arguments

We wish to emphagsize that it is not the arguments in general that we are
against, but we definitely object to futile arguments which do not even carry
the possibility for agreement in them.

The argument on systematic problems among taxonomists can be traced
to three differenct sources:

1. One kind of source can be the advice of a wise man as regards the object-
ives and taxonomical methods of a systematist. Such advice usually does not
take into consideration the exploited state of our field of science and there is
little hope that an outsider can extend realistic advices without being an active
participant.

2. Excellent opportunities arise for provoking prolonged debates if a taxo-
nomist propagates semi-digested systematic principles and embarks upon a
crusade to carry his point to the end.

3. A few young graduates with brilliant ideas consider taxonomy as a hun-
ting ground where aged, ignorant, to the new imperceptive taxonomist rabbits
may be hunted. We do not mean to say that no advice in welcome from someone
who has spent less time at the microscope than the addressee of the advice, but
we find that advices are not readily taken from someone who has never looked
through a microscope or who has just started doing so. If, in addition the pro-
positions of our young colleagues are aggressive, arrogant and cynical, even
those taxonomists will be confronted who otherwise would have been willing
to take heed of the advice and consider their arguments.

We find an increasing number of polemic papers in the recent taxonomic
literature. This may be a consequence of the fermenting debates currently
pregnant in systematics. Those are not only the debates among the leaders of
the outstanding evolutionary systematics schools (from which we expect the
renewal of systematics), but also the debates over the “systems” devised by
playful categorizing. Taxonomists working with other groups had for decades
found cause for ridicule in the fact that any ornithologist worthy of his penny
created one or two “‘systems”. The increasing number of acarid and dipteran
systems are also cause for concern (after HenpEL, HENNIG, STEYSKAL, ROE-
DENDORF, OLDROYD, ANDERSSON, GRIFTITHS, AcziL and others have erected
a “‘system’’, some of them even more than one). The increasing number of taxa
used is simply shocking: a single dipteran species may be included in the follo-
wing higher taxa: order, suborder, superphalanx, prephalanx, phalanx, sub-
phalanx, superfamily, prefamily, family-group, family, subfamily, tribe, subtribe,
genus, subgenus. We have no intention of questioning the validity of monophy-
letic groups (e.g. Oppiidae, Sphaeroceridae, Aves, etc.) (see Simpsox, 1953,
1959, ete.; RENscH, 1660; SCHARTER, 1976). We are concerned, however, about
the fact that a considerable portion of the time and energy of systematists
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is devoted to debates over “systems’” and categories. The phenomenon that
a systematist running out of argument will fall on his foe with the heat and hate
of a religious warrior, may very well be observed in taxonomical debates. We
think that such a consequence of the close cooperation between the two fields
of science is not necessary.*

As a consequence of the above-mentioned we consider that debates on
several, perhaps many concurrent arrangements of an animal group are not
cause for a necessary debate. However, since the primary objective of taxonomy
is to acquire better knowledge of the species, this aspect should be borne in
mind when devising arrangements.

For us a species’ name is that wonderful key which opens a whole mine
of knowledge for mankind, in possession of which we can collate information
so far gathered by science with the name. The biological distinctness of the
majority of the species is so evident that even with the primitive tools of museum
taxonomy (microscope, literature and some brain) 99 —99.99, of the species
can be identified. Since only a fraction of the distinctness of the various biological
species is manifested by phenological characters which can be analysed by us,
we should not claim any responsibility for the “‘remaining” unidentified part.
Biochemical, genetic etc. methods may very well reveal many differential
characters. The so-called ‘‘uncertain’ cases are but dichotomies, stages in the
continuous process of speciation. A species name is a code which becomes func-
tional by setting up a reference set of morphological, bionomical (perhaps
biochemical, etc.) characters, in possession of which the species coded by that
specific name may be distinguished from its nearest relative. Eversince LINNAETS
it has been customary to use hierachical categories to locate a given species:
each taxon is defined by that set of characters held in common which at the
same time distinguishes the taxon from the others. Hence the names of the
taxa are character categories, and the higher in the hierarchical scale the taxon
the fewer the characters held in common. We consider this archaic rather pri-
mitive method as the most suitable for devising useful arrangements, because
this way any taxon name may automatically be included in identification keys.

We wish to re-emphasize that the above does not mean that we do not
consider other arrangements useful and outstanding intellectual achievements.
That we consider this method as the one to be used is due not to our modesty
but to the following:

1. There are very few zoologists studying the fauna of the world and there
are many ‘‘white patches” and insufficiently known groups of animals;

2. The fauna of the world is diminishing at a rapid pace, especially in the
Tropics where the native vegetation is being devastated.

3. Medicine, agriculture and environmental protection increasingly demand
that quick identification be carried out on species posing problems for those

* We will dispense with the contrary mistake, i.e. several taxonomists, saying that they arc
zoosystematists, peddle with systematic problems which they arve not familiar with. Often enough
these attempts result in mediocre papers on ‘‘systematics”, in lengthy discussions operating with
the vocabulary of evolutionary systematics but in reality saying nothing morc than more or less
typological statements. These mental miscarriages often question the taxonomic abilities of their
author.
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fields. In other words, the taxonomist of these days is not engaged in descrip-
tions of hitherto unknown species simply because his abilities do not render
him suitable for anything else, nor without the wise advices of systematists
we would fall back to the slump of 18th century science. On the contrary we
should realize that there is nothing more urgent than to carry out the work
that has been left undone by the scientists of the 18th to the 20th centuries!
We are very well aware of the anachronistic nature of our daily work. Our
methods have been modernized which only means that progress is made at a
faster pace. The responsibility is, however, ours and cannot be shared with
anyone else. There is no doubt that the efficacy of the control of flies pestering
free-grazing cattle, and hence milk production, is higher when measures are
planned in light of fly taxonomical (bionomical, autecological) data. At the
same time it is evident that milk production is not affected by the usage or
omission of the superphalanx category. “The test of the pudding is eating” —
that of taxonomy is whether its results are used by anyone, and in what way.

The essence of taxonomic work is to revise the taxonomy of various groups.
There are three possible ways to do this.

Z. The senior author of this paper (BarocH, 1983) and Woas (1981) collected
all descriptions and illustrations of his study group previously published and
selected a set of characters found in all or almost all descriptions, and on the
basis of these defined the categories. In this method the concept of the “weakest
link* is used, but the chain will be complete as all or almost all links will be
joined. There is one undebatable merit of this procedure: extensive comple-
teness.

2. The other way is to prepare original descriptions and figures of all hitherto
described taxa and to erect new categories based on the characters obtained
in this way. In this case, and in only this case is the taxonomist in a position
to reject previously defined concepts of arrangements and taxa. Besides RaVEN,
1983 ; etc., one of the best examples for this kind of procedure is the revision most of
ofthe taxa of the dipteran subfamily Limosininae of Sphaeroceridae by RoHACEK
(1982 —83). In this case the concept of the “strong link’ is used but the chain
will be complete as all or almost all possible are included. 1t is only by using
this procedure that we may reject an arrangement obtained by I.

3. SENICzAK (1975) and Woas (1986) used a third kind of procedure. Based
on their own studies they prepared new modern descriptions of some species
and classified most of the descriptions in the literature as useless. In this case
the concept of “few strong links” is used: the taxonomist forces himself to
reject everything done by his predecessors. The accrueing chaos is even worse
than that caused by using procedure 1.

Acceptance of this principle contradicts the driving forces behind the
development of taxonomy. In our opinion the strategy of this branch of science
necessitates that guerilla warfare methods are not to be used. The trouble with
these publications lies not in the lengthy introductions in which the authors
describe in what way they are guerillas. There is a place for even the 73rd theory
of the extinction of Mesozoic reptiles and it is possible to find a forum for publish-
ing papers of these guerilla antics as well. The trouble is that the authors,
irrespective whether they are aware of it or not, subject their way of thinking
to a single hypothetical point of view and fail to scrutinize their argument from
other points of view.
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There may be pragmatic circumstances besides the above which may have
influence on the principles of arrangements. Perhaps the most important one
is the current regulation of nomenclature which strictly stipulates that binomial
nomenclature be used. This fact forces the taxonomist to use the generic category.
If this is so, for us the genus is simply the lowest-named taxonomic category.
A taxonomist engaged in the study of a group is not at liberty to use the genus
or the subgenus as the lowest category, or perhaps the species group, as the
history and the traditions of the taxonomy of the group are compelling. The
problem is not simply that the “systems’ devised by worthy predecessors have
become ‘“‘objects” published in papers and handbooks. For instance in the
family Tachinidae there are traditionally many genera of a few species and in
the Tipulidae there are a few genera each with numerous species. The genus
Drosophila is of gigantic size simply because elevating the various subgenera
to generic level would result in Drosophila melanogaster being no longer a Droso-
phila species, and no one is willing to propose such a splitting.

We substantiate our reasoning for using suprageneric taxa in light of the
above with argument borrowed from taxonomy: we have no way of completely
and accurately measuring the genetic differences between the species. The taxa
of the various levels of the hierarchical arrangement are not all of the same age,
they are not equivalent since the tempo of evolution is not the same in various
groups and the life-span of the stem-species cannot be used as criteria. There
are acarid species known from the Devonian (ca. 400 m.yrs B.P.) included in recent
familial taxa (SEEARS, 1984) whereas the stem-species of birds are a few 10
million years old. (The problems of this issue are best and in most details dis-
cussed by W. HENNIG; we are not alone in not accepting his propositions).

A prerequisite for a true classification of a group is to know the phylo-
genetic lineages, ontogeny, etc. of the group in question. However, for instance
the phylogeny of the oppiid mites is completely unknown and the ontogeny of
only a fraction of the known species has been studied. For many large groups
of dipterans only single incomplete pieces of information are available. Since
neither of us has found pleasure in the brain-training game of erecting categories,
we cannot boast with any ‘“phylogenetic systems”.

It is not from birth, and not by chance that we have become suspicious
of the so-called ‘‘phylogenetic’”’ methods of analysis. The palaeontological data
are nothing but blur still-pictures of the phylogeny of living matter, so we
believe palaeontological studies should not be considered phylogenetic inquiries
at the same time, only evidence is provided for the evolutionary process. There
is no reason to consider analyses of incompletely known morphological characters
as phylogenetic work. The dichotomies of the past are “deliveries” where neither
the mother nor the child can be distinguished: the evolution of living matter
continues in both equivalent branches of the dichotomy. This is the point
which questions the validity of purely cladistic analysis: the lineage conserving
the ancestral single selected character may change in respect of other characters
at a faster rate than the other lineage, in which a character different from the
ancestral one has evolved. New ‘‘plesiomorphic’ characters may take the place
of apomorphic characters: equivalent configurations of setae, leg modifications
and wing venations among dipterans are certainly determined by the same gene
complex in various Acalyptratae families. It is more likely that these genes have
become even less manifested rather than independently evolving in various
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groups. If this used to be the case in the past, we may fool ourselves by analysing
the “Schwestergruppe’”. The isolated palaeontological finds provide no clues:
we do not know whether the fossil in question was the spark-off of a lineage
or it represents an ‘“apomorphic’’ lineage leading to extinction, and whether
there are any hidden characters in that species. The argument concerning
“monophyletic or paraphyletic’’ evolution is futile in lack of complete or more
or less so palaeontological series.

Let us briefly mention the two major fields of taxonomical ‘“debates’.

There are several proposals to modify the currently used rules of nomenc-
lature. PAPP (1983}, simply considering practical, purely taxonomical arguments,
proposed that the rules pertaining to descriptions of species and those regulating
the validity of species names be made more stringent in order to increase the
chance of stability in face of priority. CGrRirriTHS (1976, etc.) approached the
problem from an entirely different point of view and proposed among others
that the rules pertaining to the categories and their nomenclature be relaxed
(e.g. the regulations specifying the suffixes of various categories should be
abolished). GRIFFITHS proved that a classification (in the above sense, i.e. part
of systematics) encompassing extinct and extant species poses unresolvable
problems for traditional Linnaean nomenclature. It is not for the sake of provo-
king discussion that we quote from him: “The Linnaean order of categories
is a branch of Aristotelian essentialism’. “There is no logical necessity to classify
monophyletic groups (taxa), i.e. to place them in families or categories”. Since
the “ancestral species” (stem-species) are not part of the hierarchy only the
terminal (i.e. recent) species are, “the traditional form of Linnaean hierarchy
must be modified in order to reflect the phylogenetic relationship among the
species. . .”". By introducing the concept that taxa are non-categorized hierarchies
(GriFrFITHS, 1976 : 168 : “the unclassified hierarchy of taxa’), the problems of
both systematic classification and taxonomic arrangement can be resolved.
The most important outcome of this solution would be that many future argu-
ments would never take place, e.g. the many worthy and smart colleagues
engaged in analysing recent species by ordination methods would not be forced
to painfully squeeze their results into classification categories. Until such time
as these changes take place, we recommend to our colleagues who produce
taxonomical arrangements lacking phylogenetic evidence (using PaPP’s [1986]
unrespectful expression, nothing-better-to-do systematists), that they turn to
supraspecific categories only when absolutely necessary.

A typical field of futile and paper-wasting debates is to argue over the
writings of long deceased ancestors.* Undoubtedly it is very time-consuming
and laborious to loan, study and redescribe all type specimens prevously not
known or poorly known by us, we personally known how difficult it is, yet this
is the only possible solution. If a type series becomes lost or destroyed, neotypes
must be designated and described, or using a new specific name a decent des-
cription must be produced. It is not our duty to analyse the personal abilities
of our predecessors. Their activities have come to an end upon their death and
their papers, books and type specimeuns are all objectively of the same value to us.

* In order not to offend anyone or provoke further debates among the authors widely known
in our fields of speciality, let us just mention O. Duba (1935, 1938, ete.) who spared neither paper
nor his rcaders’ patience in speeulating on what he thought his predecessors had thought in their
publications.
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We are confident that taxonomists should aim at acquiring better knowledge
of all aspects of the various animal species (populations). Attempts should be
made to provide better facilities for carrying out besides morphological studies
genetic, physiological, biochemical and so-called autecological analyses. There-
fore we think at the present stage of zootaxonomy it would most appropriate
to discuss how to increase the standard of species descriptions, how to expand
the forms and methods of the reference basis. In certain fields, e.g. in dipterology
there is still redundancy in the communication of information: there are no
guidelines for brief, to-the-point and at least partly coded descriptions. Acaro-
logists have from the beginning almost obligatorily figured their new species,
thus condensing a vast amount of information into small space, and elaborated
a code system for the location and names of the various setae. A rationalization
on information provision will become necessary for many animal groups be-
cause of the above mentioned problems and difficulties in publishing.

The other problem is also methodological. pE SoLLa PrICE (1967) long ago
noted as an outsider that in a few ‘“‘specially archival field, e.g. “zoo- and plant
taxonomy’’, the proportion of citations of recent publications may be as low
as 15%,. Unlike other branches of sciences, in zoology there is no such thing as
a frontline of research being about 40 publications in depth and all the second-
line papers precipitating in reviews or even textbooks. It is hardly questionable
that a frontline of results achieved with regular (not guerilla) tactics should also
be established in taxonomy. To meet this end reviews, catalogues, monographs
and official species lists of complete groups of animals need to be published.
There is a need afford the same rank to revisions and monographs (proposed
by HowpEN, Evans and WiLson (1968) and others)such as the one enjoyed
by the “Systema Naturae’, which means that there is also a need to change
the rules of nomenclature. Today a taxonomist working on a larger group is
flooded by a mass of information of thousands of publications.

The latter two issues are such that truly require a consensus of taxonomists
in general. We would welcome taxonomists focusing future discussions on such
problems.

In lieu of summary we wish to extend the following advice on how to
avoid unprofitable debate on systematics among zootaxonomists. The wording
of these advice has been affected by our fear that we may appear arrogant and
conceited.

1. Respect biosystematics! Consider it what it is: the branch of biological
sciences working on and synthesizing the greatest amount of factual knowledge.
Do not belittle yourself but your attitude be controlled by a fear that success-
fully working in this field is the privilege of outstanding geniuses such as K.
MAYR or G. G. SIMPSON.

2. Admit that there is no place in zoosystematics for rushing ahead: it is
part of the essence of this science that significant progress may only be made
if all or at least the majority of the species of the group in question are known to
an ‘“‘average” extent.

3. If you aspire for a Nobel price, it is time for you to quickly look for
another profession. What this branch of science needs is diligent artisans and
not brilliant brain-storming geniuses. The meticulous care for details and the
many years spent looking through your microscope will earn you the respect
for your taxonomical work.
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4. It is impossible and quite unnecessary to convince Brontosauruses that
their time is up: wait till they become extinct and their views will perish with
them. Till then it should make you happy that the real data of the animal
species collected by you should withstand the ravages of time.

5. If there is a contemporary taxonomist whose views you do not agree
with, first send him or her your reprints, then through correspondence or per-
sonal discussion try to convince him or her of your opinion. If your partner
should prove as unbending as So6s and PAprp (1984) were in their ideas on how
to edit the palaearctic dipteran catalogues, compose your answer in a strictly
objective scientific publication.

6. There might have been some slow-minded, one-eyed and even alcoholic
persons among the founding doyens of zootaxonomy, but they are the partners
for debates only for idiots and occultists. You do not necessarily have to respect
your predecessors, but always consider their works with patience, in light of the
standards of the era long past.

7. Save your wit for entertaining your guests at your coctail party! Clever
remarks, mocking (arrogance, aggressiveness) will not get you closer to your
goal, as the most important criterion of a given scientific achievement is its
present and future usefulness.

8. If you cannot respect your contemporary partner’s opinion, be consi-
derate and generous! Take pains not to show that what he is saying is nonsense.

9. Try as much as possible to avoid debates! Punish your colleagues produ-
cing ,,new systems” by ignoring their papers. Instead of debates focus your
attention on describing your new species with meticulous care, employing me-
thodsin accordance with the technical standards of our age and try to meet the
demands of the practical users of your work as much as possible.
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A survey of the Amerioppia species (Acari, Oribatei)

By
P. Bavogu*

Abstract. A short diagnosis of the genus Amerioppic Hayyer, 1961 is given. Identification
leys to eight artificial species groups and 41 known species are added.

The genus Amerioppin was established by Hammur (1961). Generic diag-
nosis:

Five pairs of genital setae. Nine or ten pairs of notogastral setae: setae
¢y (= lu) present or absent. Prodorsum without costula. Notogaster without
crista. Sensillus fusiform or lanceolate. Interlamellar setae absent. Exostigmatal
setae strong, ciliate. Rostral setae originating on the upper side of the rostrum.
Three (or two) pairs of interbothridial sigilla present. Lyrifissurae ‘ad in adanal
position: near to anal plates. Genital plates smaller than anal plates, slightly
narrowing forwards.

Type-species: Amerioppia rudentigera HAMMER, 1961.

I have found 41 species in the literature that may be placed in the genus
Ainerioppia. The great majority of the species seems to be well established, still
at places the differences are hard to describe and merely quantitative. My opinion
is that in the descriptions and drawings of the Oribatida species published in the
last 30 years a huge mass of information is hidden that should be brought to
light. In case a drawing is made by the help of the Abbé apparatus and good
care was taken in tracing, the author fixes such information that will only be
used in the future when separating the species. The description in oribatidology
is far more important than in any other group of animals. The types, especially
those of old authors, have been preserved on permanent slides. With the passing
time some are squashed and only fragments are recognizable. In such cases
that original description harbours a great deal of information more than the
squashed specimen. One of the aims of my contribution is to present an identi-
fication key which was constructed on these bases. Although some of the data
(e.g. the length of setae, the distance of insertion points) might seem to be
uncertain, practice shows that this kind of a key much facilitates identification.

* Dr. Péter Balogh, ELTE Allatrendszertani és Okolégiai Tanszélk, (Department of Systematic
Zoology and Ecology of the Eiétvés Lordnd University), 1088 Budapest, Puskin u. 3.
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My other aim is to throw light on some interesting trends of distribution
of the Amerioppia species. Although the continents are not equally explored
from the point of view of oribatid mites, we have such a quantity of information
that allows to ascertain, at least, the principal trends of distribution. The picture
concerning the 41 Amerioppia species is quite surprising. The majority of the
species lives in the higher altitudes of the Neotropical and the Ethiopian Regions,
as well as in the southernmost parts of the southern continents. There are 31 such
species, a total of 759%,. The remaining 10 species (25%,) are found in the Holarctic
and the Oriental Regions, 2 and 5 species, respectively, and in the Pacific region,
where 3 species are found. The former 31 species live on the parts of Gondwana
while the rest in Laurasia. Out of the 10 species, five live, as do the 31 species,
in the Southern Hemisphere. Consequently, we may establish on the basis of
the 41 known Amerioppia species, that the majority lives in the higher mountains
of the Southern Hemisphere; especially in the tropical moss forests and montane
forests, where the diversity of the species is the highest. It is quite likely that
these were the places where speciation took place at the highest rate in the his-
torical geological epochs.

Identificalion keys lo the species groups

1 ( 2) Sensillus bilaterally ciliate ........... . ... ... ciiiiieni.., 1
barrancensis group

2 ( 1) Sensillus without cilia (exceptionally with very small and short spines
or granula).

3 ( 6) Notogastral setae long: as long as or longer than the distance of la —Im.

4 ( 5) Sensillus long: as long as or longer than the distance of bothridia .. 3

decemsetosa group

5 ( 4) Sensillus medium long or short: shorter than the distance of bothridia 2
longicoma group

6 ( 3) Notogastral setae medium long or short: shorter than the distance

of la —Im.
7 (12) Notogastral setae short: shorter than the half distance of bothridia.
8 ( 9) Sensillus long: as long as or longer than the distance of bothridia .. 4

longiclava group

9 ( 8) Sensillus medium long or short: shorter than the distance of bothridia.
10 (11) Sensillus short: with short stalk and globular head ............. 5
espeletiarum group

11 (10) Sensillus medium long: with longer stalk and gradually dilated head 6
chilensis group

12 ( 7) Notogastral setae medium long: longer than the half distanceofla —Im
(but shorter than the distance of la —Im).

138 (14) Sensillus long: as long as or longer than the distance of bothridia . 7

lanceolata group

14 (13) Sensillus medium long or short: shorter than the distance of
bothridia ........... . ... ... 8
rudentigera group
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1. barrancensis group

1 ( 2) Rostral setae originating far from each other, almost parallel. Inter-
lamellar region punctulate. Sensillus setiform, with very slightly dilated
distal half. 1.: 293 um; W:153 um. — USA .......................

minuta (Ewing, 1917)

2 ( 1) Rostral setae originating near each other, geniculate.
3 ( 4) Lamellar lines slightly converging. Apical half of sensillus well dilated.
L:300 pm; W:172 um-. — Peru, Mexico .........................
barrancensis (HAMMER, 1961)

( 3) Lamellar lines parallel. Distal half of sensillus very slightly dilated.
( 6) Short median line between the light spots in the interlamellar area
present. Setae p, only a little shorter than r;. L : 260 um; W : 184 um.
—dava
javensis HAMMER, 1980

T H

6 ( 5) Median Jine between the light spots in the interlamellar area absent.
Setae p, more than twice shorter than r,. L : 256 —279 um; W : 145 — 152

pum. — Paraguay ......... ... e
paraguayensis (BALOGH & MAHUNKA, 1981)

2. longicoma group

1 ( 2) Lamellar setae long: as long as the distance of le-ro. Setae ¢, absent.
Setae Ip twice longer than r,. Larger species, L : 520 ym; W : 280 pm.

— Bolivia, 4900 —=5400 m . ....... ... e e
longicoma HAMMER, 1958

2 ( 1) Lamellar setae short: distance of le-ro more than twice longer than
lamellar setae. Setae c, present. Setae Ip as long as or only a little longer
than r,. Smaller species, L :291—307 um; W :160—-168 uym. — Tan-
ZANIA e e

extrusa MAHUNKA, 1983

3. decemsetosa group

1 ( 4) Setae h, thrice or more longer than ;.
2 ( 3) Setae p, —p, short, not longer than #;,. The five long notogastral setae
(la, Im, lp, Iy and hy) rigid. L.: 246 pum; W :139 um. — Columbia,
2700 M. ..o e e
sturmi P. BarocH, 1984

3 ( 2) Setae p, — p; longer than %,. The five long notogastral setae with flagellate
end. L: 291 —295 ym; W :162—170 um. — FijiIslands .............
aelleni ManUNKA, 1982

4 ( 1) Setae &, either as long as or, at most, twice longer than A,.
5 ( 6) Setae , as long as h,. Lamellar line present. L:281—310 pym; W :
150 —160 pym. — Ethiopia ............. . ... ... ... ... ...
- polygonata MAHUNEKA, 1982
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( 5) Setae 7, shorter than 7,. Lamellar line absent.

( 8) Setae c, absent. Alveoli of rostral setae almost touching. The light spots
in the interlamellar area of different sizes: the first and second pairs
smaller, the third ones larger. Only the distal third of sensillus slightly
dilated. L:265 pm. — Sahara ........ . ... ... .. .. .. oL

flagellata HammeRr, 1975

( 7) Setae ¢, present. Alveoli of rostral sctae well separated. The light spots
in the interlameller area almost of the same size. The distal half of
sensillus very slightly dilated. L : 370 um; W :199 um. — Samoa ....

decemsetosa HAMMER, 1973

4. longiclava group

( 4) Setae ¢, absent. Setae p, longer than p, and p,. Two very similar species.
( 8) The end of sensillus with a long and gradually attenuated tip. Vertical
separating lines between the light spots of interlamellar area absent.
L:300-320 ym; W :180 um. — Patagonia, New Zealand ...........
longiclava HAMMER, 1962

( 2) The end of sensillus with short, abruptly attenuated tip. Two vertical
separating lines between the light spots of interlamellar area present.
L:245 pm; W:149 pm. — Fiji ... oo i

vicina HAMMER, 1971

( 1) Setae ¢, very short but present. Setae p, to p; of the same length. Two
very similar species.

( 6) Rostral setae geniculate. L : 250 pm; W :139 um. — Java ...........

ventrosquamosa HaMMER, 1980

( 5) Rostral setae only slightly curved. L : 320 —360 um; W : 180 —208 pm.
— PerU L e
chavinensis HaMMER, 1961

5. espeleticrum group

( 2) Notogaster outside of setae ¢, each with an oblique longitudinal line,
resembling a crista. 1. : 360 yum. — ElSalvador .....................
salvadorensis (Woas, 1986)

( 1) Notogaster outside of setae ¢, without an oblique longitudinal line.
Two extremely similar species.

( 4) Prodorsal and notogastral setae smooth. L : 328 —414 pm; W : 189 — 230

pm. — Columbia, 3700 m, Espeleticc ....... ... ... ... ... ... ......

espeletiae . BaLocH, 1984

( 3) Prodorsal and notogastral setae finely ciliate. I.: 340 um; W : 180 pm
— Germany (Schwarzwald) ......... ... . ... . i i,
badensis (Woas, 1986)



6. chilensis group

1 ( 4) Setae h, relatively near to each other: distance of h, —h, less than twice
longer than distance of », —hA; and always much shorter than that of
bin —1lm.

2 ( 3) Setae c, present. Alveoli of rostral setae almost touching. Lamellar line
present. L : 285 —299 ym; W : 152 —-166 gym. — Columbia, 4000 m ..

cocuyana P. BALOGH, 1984

3 ( 2) Setae ¢, absent. Alveoli of rostral setae well separated. Lamellar line
absent. L, : 330 ym; W :190 um. — Bolivia, 4000 m ...............
notata (HaMMER, 1958)

4 ( 1) Setae h, far from each other: distance of h,—h, at least thrice longer
as distance of /; —h; and always longer than that of Im —ln.

5 ( 6) Sensillus lanceolate: the lanceolated distal part as long as the stalk.
L:300 pm; W:150 um. — Peru, 3750m ..................onn..
paripilis HAMMER, 1961

6 ( 5) Sensillus with a fusiform head: the dilated distal part shorter than the
stalk.

7 ( 8) Sensillus finely granulate. The three pairs of light spots in the inter-
lamellar area connected with united circular field. Setae p, to p, medium
long, curved ventrally. L : 292—3810 ym; W : 158 —176 um. — Tanzania

foveolata MABUNKA, 1984

8 ( 7) Sensillus smooth. The three pairs of light spots in the interlamellar area
well separated. Setae p, to p; short. L : 320 um; W : 180 um. — Chile,
Puerto Montt ... .. . e

chilensis HAMMER, 1962

7. lanceolata group

1 ( 4) Setae ¢, absent.

2 ( 3) Sensillus much longer than the distance of bothridia. Six long notogastral
setae (la, Im, Ip, h,, hy and hy) of the same length. L : 350 um; W : 170

pm. — Argentina ....... ... e
lanceolata (HAMMER, 1958)

3 ( 2) Sensillus as long as the distance of bothridia. Two pairs of notogastral
setae (la and Im) long, the remaining ones much shorter. L : 350 um;
W:210 um. — Bolivia, 8180 m  +.ovvvn i e

rotunda (HaMMER, 1985)

4 ( 1) Setae ¢, present.

5 ( 6) Sensillus much longer than the distance of bothridia, with a pointed,
long tip and with very short, scattered cilia. Setae A, twice longer than

Iy and as long as p;. L : 366 —405 um; W : 230—247 um. — Rhodesia
ankae MAHUNEKA, 1974
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6 ( 5) Sensillus only a little longer than the distance of bothridia, without
long and pointed tip. Setae A, as long as /; and much longer than p,.

7 ( 3) Setae p, to p; extremely short, hardly visible. Sensillus with gradually
dilated and apically rounded tip. L :287—353 pm; W :172—197 um.

— West Africa ........ ... . e
deficiens (BAroGH, 1959)

8 ( 7) Setae p, to p, not very short. Sensillus only slightly lanceolate.

9 (10) Surface of prodorsum finely punctate; the anterior part finely striped.
The whole surface is finely punctate. along the borders finely striped.
L:360 um; W:296 pum. — Peru, 3000 m. ........................

pectigera HAMMER, 1961

10 ( 9) Surface of prodorsum and notogaster smooth. L : 366 —379 um; W : 223
pm. — Bast Africa ....... ... . ...
meruensis Barocga, 1961

8. rudentigera group

1 ( 2) Seven pairs of notogastral setae (la, Im, Ip, hy, hy, Iy and p,) long, with
a dilated and fusiform tip. Setae c, present, small, p, and p, a little
longer. Sensillus short, with a dilated head. L :410-424 um; W:
236 —250 pm. — Antilles: St. Lucia ............ ... ... ... i

extrema MAHUNKA, 1984

2 ( 1) Notogastral setae setiform, normal, without dilated tip.
3 ( 8) Setae c, absent.

4 ( 5) Setae h, shorter than 7,. L:340 um; W :196 um. — New Zealand,
25 5 O
woolleyi HAMMER, 1968

5 ( 4) Setae /, as long as ,.

6 ( 7) Prodorsum smooth. Smaller species. L : 450 um; W : 220 um. — Bolivia,
Peru, 4600 m. . ... .. e e
trichosa (HAMMER, 1958)

( 6) Prodorsum distinctly punctate. Larger species. L :560—570 um;
W:340—350 um. — Peru .......... ..o,
trichosoides HAMMER, 1961

-1

e}

( 3) Setae c, present.

©

(10) Rostral setae geniculate. There is an auriculate outgrowth on the medial
gside of bothridia. Sensillus very finely ciliate. L : 26P—285 um; W:
150—170 um. — Hong-Kong ............. ... i,

interrogata MAHUNEKA, 1976

10 ( 9) Rostral setae not geniculate. Bothridia without auriculate outgrowth.
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11 (12) Minute species, 260 um long. Setae p, about twice longer than p,. L:
260 um; W :150 um. — Peru ............. .o,
minima HAMMER, 1961

12 (11) Larger species, 320—770 um long. Setae p, to p, of the same length.

13 (14) Giant, chestnut brown species, 770 ym. Notogastral setae rough and
equally thick throughout. Prodorsum punctate. L : 770 um; W : 477 um.

Poeru, 3550 M. .. ..o e e e
rudentigera HAMMER, 1961

14 (13) Smaller and lighter species: 320 —520 um.

15 (16) Three pairs of notogastral setae: la, Im and lp longer than setae h.
L:450 ym; W : 248 um. — Peru, 3300 m. .................cc.. ..
hexapilis HAMMER, 1961

16 (15) Five or six pairs of the notogastral setae of the same length.

17 (18) Setae k, shorter than %,, thus only five pairs of notogastral setae of the
same length. L : 420 um; W ; 226 um. — Pakistan, 3000 m. ..........
asiatica HAMMER, 1977

18 (17) Setae h, as long as setae h,, thus six pairs of notogastral setae of the same
length.

19 (20) Sensillus short, with short stalk and a broad, fusiform pointed head.
L:357—3885 ym. W :197 —217 ym. — Columbia, 4640 m. ..........
senecionis P. BaLogH, 1984

20 (19) Sensillus longer, with a medium long stalk and gradually dilated fusiform
head.

21 (22) Rostral setae near to each other: alveoli almost touching. Lamellar
setae far behind: distance of le-ro much longer than lamellar setae.
L:320-352 ym; W :184—-212 um. — South Africa ...............

africana Kox, 1967

22 (21) Rostral setae well separated. Lamellar setae ahead: distrance of le-ro
as long ag lamellar getae. L : 520 ym; W : 323 ym. — Chile ...........
similis COvARRUBIAS, 1967
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Figs. 1 —4. 1: Amerioppia minuta (EwiNe, 1917); 2: A. barr is (HAMMER, 1961); 3: A. javensi-
HAMMER, 1980; 4: 4. paraguayensis (BAL GH & MAHU\IKA 1981)
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Figs. 53— 8. 5: Amerioppia longicoma (HAMMER, 1958); 6: 4. extrusa MAHUNEKA, 1983; 7: A. sturmi
P. BaLoGgH, 1984; 8: 4. aellent MAHUNKA, 1982



: 4. flagellata HAMMER,
HAMMER, 1962

A, 1982; 10

1973; 12: A. longiclava

Figs. 9—12. 9: Amerioppia polygonata MARUNK
decemsetose HAMMER,



Figs., 13— 16. 13: dmerioppie vicina HAMMER, 1971; 14: A. ventrosquamosa HAaMyeR, 1980; 15:
A. chaviensis HAMMER, 1961; 16: A, salvadorensis (Woas, 1986)



/ﬂ
19 q)(/ \h
dy

Figs. 17 —21. 17: Amerioppia espeletiae ¥, Ba 1984; 18: A. badensis (W 9 ) 19: A. co-
cuyana P. BavocH, 1984; 20: 4. notata (HAMME , 95 ) 21: A. paripilis H 1961



Pigs. 22— 25. 22: Amerioppia foveolate ManuxNka, 1984; 23: A. chilensws Havmmer, 1962; 24: A,
lanceolata (HAMMER, 1958); 23: A. rotunda (HAMMER, 1958)
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R, 1961; 36:

HAMME

A, 1976; 35: A. minima
R, 1961; 37: A. hexapilis HAMMER, 1961

rogata MAHUNK

Figs. 34— 37. 34: Amerioppiu inter
A. rudentigera HaMME



Figs. 38 —41. 38: Amertwppia usiatica HAMMER, 1977; 39: A. se;wcz'om's P. BaLoGH, 1984; 40:
A. africana Kok, 1967; 41: 4. similis COvARRUBIAS, 1967
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Some oribatid mites (Acari)
from the Falkland Islands

By
P. Bavogr*

Abstract. This paper gives the first report on the oribatid fauna of the Falkland Islands. Of
the seven species having been observed three are described as new to science: Phyllhermannia
Jalklandica, Solenoppia pernettyae and Solenoppia usheri spp. n. Some zoogeographical comments
are added.

Through the courtesy of Dr. M. B. Usurr (Department of Biology, Uni-
versity of York, U.K.) some vials with oribatid mites were received. This material
— though it contains a low number of specimens of seven species only — is of
great importance, since no oribatid species of the Falkland Islands had formerly
been known. The following species were found in this material:

Camisia segnis (HERMANN, 1804): Falkland Islands, Port Stanley, 51°40° S,
58°50" W, 30 m above sea level, N facing slope, Pernettya pumila litter: 5 ex.,
peat: 7 ex. Coll. Joint Services Expedition, 10 — 24 December, 1984.

Trimalaconothrus novus (SELLNICK, 1921): Falkland Islands, Port Stanley,
51°40’ S, 58°50" W, 30 m above sea level, N facing slope, Pernettya pumila litter:
1 ex. Coll. Joint Services Expedition, 10 —24 December, 1984.

Nodocepheus dentatus HAMMER, 1958: Falkland Islands, Port Stanley,
51°40°, S, 58°50° W, 30 m above sea level, N facing slope, peat, 0—3 cm: 1 ex.
Coll. Joint Services Expedition, 1984.

Granizetes curvatus HAMMER, 1961 : Falkland Islands, Port Stanley, 51°40’ S,
58°50" W, 30 m above sea level, N facing slope, Pernettya pumila litter: 1 ex.
Coll. Joint Services Expedition, 1984.

Phyllhermannia falklandica sp. n. (Figs. 1—4)

Length 623 pm; width 340 pm.

Prodorsum: Sensillus short with short stalk and short, abruptly dilated,
spindle-shaped head. Interlamellar setae very small, lanceolate, pointed. La-
mellar and rostral setae near each other, setiform, smooth, rigid. Prodorsum
without sculpture.

* Dr, Péter Balogh, ELTE Allatrendszertani és Okolégiai Tanszék (Department of Systematic
Zoology and Ecology of the Estvés Lorand University), 1088 Budapest, Puskin u. 3.
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Notogaster: Surface of notogaster densely granulate, 16 pairs of short,
pointed, lanceolate notogastral setae present.

Ventral side: Eplmeral setal formula: 3—1—4—5. 6+3 pairs of genital
setae present. The six setae of medial row very fine, setiform, the three of the
second longitudinal row much longer, lanceolate. Two pairs of aggenital, 2 pairs
of anal, 3 pairs of adanal setae present.

Remarks: This is the first Phyllhermannia species with short, spindle-
shaped sensillus-head, 3 —1 —4 —5 epimeral setal formula and densely granulate
notogaster.

Material examined: Falkland Islands, Port Stanley, 51°40° S, 58°50° W,
30 m above sea level, N facing slope, Pernettya pumila litter, leg.: DR. STUART
MartiN. Holotype: 1 ex., paratype: 1 damaged ex. Coll. Joint Services Expedi-
tion, 10 —24 December, 1984.

Solenoppia pernettyae sp. n. (Figs. 5—6)

Length 156 pm; width 103 um.

Prodorsum: Sensillus short with short stalk and globular head. Inter-
lamellar setae short and thin. Lamellar costulae distinct only distally; apically
curved and connected with an obscure, medially disappearing translamellar
costula. Inside the curved part of costulae there is a small knob on each side
bearing inwardly directed lamellar setae. Rostral setae marginal, far from each
other.

Notogaster elliptoid, forward and backward narrowing; dorsosejugal suture
arched. Nine pairs of fine, smooth notogastreal setae. Setae c,(= ta)only with
their alveoli represented.

Ventral side: Apodemata IV very slightly curved, almost straight and
parallel with apodemata sejugal. A 1 ventral setae very short and fine. Four
pairs of genital setae: two pairs far behind, two pairs far before. The distance
between the 2nd and 3rd genital setae more than iwice as long as the distance
between 1st and 2 nd. Lyrifissurae iad far from the anal plates.

Material examined: Falkland Islands, Port Stanley, 51°40° S, 58°50° W.
30 m above sea level, N facing slope, Perneltye pumila litter. Holotype: 1 ex,
Coll. Joint Services Expedition, 10 —24 December, 1984.

Solenoppia usheri sp. n. (Figs. 7~9)

Length 299 um; width 152 um.

Prodorsum: Sensillus medium long, directed outward and backward distal
third gradually thickened, with obtuse end bearing two fine ciliae. Interlameliar
and lamellar setae short, fine. Rostral setae about twice as long as lamellar
setae, situated on the lateral part of rostral region. Lamellar costulae well
developed but disappearing in the region of lamellar setae. Translamellar costula
placed before the lamellar setae. The connection between translamellar and
lamellar costulae disappearing. Exostigmatal setae easily observed, smooth.

Notogaster oval, with ten pairs of notogastral setae. The setae ¢, = ta
extremely small, hardly visible. The remaining nine pairs short, fine and smooth.

Ventral side: All ventral setae very short. Four pairs of genital setae.
(On the right side there are five pairs of genital and three pairs of anal setae!)
Lyrifissurae iad far from the anal plates.
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Figs. 1—4: Phyllhermannia falklandica sp. n. — Figs. 6 — 6: Solenoppia pernettyae sp. n.
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Figs. 7—9: Solenoppia wsheri sp. n.

Mate ial examined: Falkland Islands, Port Stanley, 51°40°S, 58°50’W, 30 m
above sea level, N facing slope, peat, 0 —3 cm. Holotype: 1 ex. Coll. Joint Ser-
vices Expedition, 10 —24 December, 1984 .

Two species in the list above, namely Cumisia segnis (HERMANN, 1804)
and Trimalaconothrus novus (SELLNICK, 1921) have been found in the Holarctic
Region, in the South American Andes and in New Zealand. This interesting
type of distribution has been mentioned in connection with Mucronothrus ros-
tratus TRAGARDH, 1931 in one of our recent papers (J. BarocH and P. BavrogH,
1986). The distribution of these species covers the distribution of the Nothofagus
species in the Southern Hemisphere.

We can quote two other species, Nodocepheus dentatus HaMMER, 1958 and
Granizeles curvaius HAMMER, 1961, by way of appropriate examples for those
Transatlantic relationships, which were mentioned in detail by HaAMMER (1968)
and HaMMER and WarLLwork (1979). Among this two species, Nodocepheus
dentatus hag hitherto been found in the South American Andes and in New
Zealand, while this Granizeles species in South America onlly.

Phyllhermannia falklandica sp. n. bears no relation to any of the known
species of Phyllhermannia. It seems possible that besides the four species in
New Zealand and the three species hitherto known from Juan Fernandez Island
and Chile, several new species are to be discovered.

One of the two species of Oppiidae found in the Falkland Islands, Solenoppia
pernetlyae sp. n. is one of the smallest oppids with its body length of 156 um.
The other one, Solenoppia usheri sp. n. is one of the medium-sized species by 299 um
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body length. Both species belong to that artifical species-group, which possesse

four pairs of genital setae und their lyrifissurs are ia¢d in apoanal position, i.es
far from the anal plate. It seems very interesting that — leaving some obviously.
convergent cases (i.e. somé genera of the Oppiella group) out of consideration —
a majority of the species with 4 genital setae occurs in the southern part of the
Southern Hemisphere. Four species were found in the southernmost part of
South America, 4 species in the southernmost part of Africa, 12 species in New
Zealand, 2 species in the Subantarctic Region and 2 species in Hawaii. North-
wards the number of species with 4 genital setae decreases steeply. One can
observe a similar trend in the number of genital setae of the Protoribates group.
Two European or rather Holarctic genera, Protoribates and Rajskibules have
4 genital setae, while the species of the genera with 3 or 3 pairs of genital setae
(Tuxenia, Totobates, Subulobates, Maculobates etc.) inhabit the southern parts
of South America, New Zealand, the subantartic islands, Australia and Oceania.
In the family Ceratozetidae, the genus Cryptobothria (with 3 genital setae)
substitutes the genus Puncioribates on Macquarie Island (the latter one is similar
but it has 6 pairs of genital setae). It is very unlikely that all these are not mere
coincidences. It is most desirable to pay more attention to the research of the
oribatid fauna of the areas in question (South Argentina, South Chile, Falkland
Islands, southernmost South Africa and temperate Australia).
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Hydrobiologische Zustandsinderung wihrend eines
Jahrzehntes in einem Mittelgebirgsbach in Ungarn

Von
A. BeErczIR* und L. Paam Ngoc**

Abstract. Faunistical and ecological studies in a creek were repeated after ten years in order
to reveal potential changes induced in the meantime. The same analytical and sampling methods
on the same study sites were used as earlier. According to the results of chemical investigations, pH
values slightly increased, whereas increases in the concentrations of HCO, and NO, were more sub-
stantial. The values of oxygene demand in summer were also higher than earlier. The zoological
assesment indicated the disappearance of several species. The number of Trichoptera taxa e.g.
decreased from 20 to 6 in ten years, and their abundance values became also lower. These undesirable
changes are caused by & recreation area developed along the creek by intensive tourism during the
past decade.

Im Rahmen der Erforschung der heimischen Biche sind uns verhéltnis-
méssig wenige solche Untersuchungen bekannt, die die Ergebnisse von serien-
weise vorgenommenem Messungen, Sammlungen zusammenfassen wiirden.
Noch weniger wurde iiber solche Serienuntersuchungen publiziert.

Vorliegende Abhandlung berichtet iiber die Untersuchung des stidndig
wasserfiihrenden Morgé-Baches, eines der Biche des Bérzsonygebirges. Die
Auswahl des Untersuchungsobjekts erfolgte aufgrund zweierlei Bedenken.
Das Tal des Morgé-Baches bildet fast seit einem halben Jahrhundert eine der
Hauptlinien des Tourismus im Bérzsony, deren Belastung infolge der Forderung
der Region zum Krholungsgebeit und des stets lebhafteren durchgehenden
Touristenverkehrs (den Autotorismus mit inbegriffen) in den letzten 10—12
Jahren betréchtlich zugenommen hat. Kine frithere Untersuchungsserie (CSUTAK,
1973) bot noch aus einem weniger gestorten Zeitraum gute Moglichkeit zum
Vergleich, zur Registrierung der Zustandsdnderungen.

Unsere Zielsetzung war den oben Gesagten entsprechend von den wasser-
chemischen Anderungen, die im Wasser des rund 10 km langen Baches von der
Quelle bis zur Miindung vor sich gehen, ein klares Bild zu verschaffen, die sich
in der Zusammensetzung der wirbellosen Fauna zeigenden Unterschiede den im
Bach trennbaren, abweichenden Biotoptypen nach zu bestimmen, schliesslich
die jetzige Lage mit den Vermessungsdaten des vor 10 Jahren festgestellten
Zustandes zu vergleichen.

* Dr. Arpdd Berczil, MTA Okolégiai és Botanikai Kutetdintézete (Institut fior Okologie und
Botanik der Ungarischen Akademic der Wissenschaften), 2163 Vacratét, Ungarn.
** ILien Pham Ngoc, Nationel Scientific Research Center, Institute of Biology, Hanoi, Vietnam.
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Untersuchungsgebiet, Untersuchungsstellen

Das Tal des Morgé6-Baches zieht sich im stidostlichen Teil des aus eruptivem
Gestein bestehenden Borzsonygebirges (Maximalhdhe 939 m i.d.M.) in Nord-
Siid-Richtung von Kirdlyrét bis Kismaros entlang (Abb. 1).

Seine Quellentiler schneiden tief in die Gebirgsziige des Nagy Inéc, Nagy
Hideghegy, Csévanyos und Hossziibére ein, sodann vereinigen sie sich im Kiraly-
réti-Becken. Die einzelnen Quellentéler (das Tal des Nagy Vasfazék-Baches
am Gebirguszug Nagy Inéc, das sich vom Nagy Hideghegy herabziehende
Bagoly-Biikki-Tal, das sich in den siidlichen Hang des Cs6vanyos einschneidende
Szénpatak-Tal und schliesslich das Tal des Boros-Baches) haben anfangs einen
Oberlaufcharackter, sodann verlieren sie an Gefille etwas vor dem nordlichen
Rand des Kiralyréti-Beckens und lagern ihr Gersll ab.

Bei Kiralyrét beginnt der 2 km lange, schmale Abschnitt von ziemlich
geradem Ablauf der sich vereinten Tiler, der dann in das Szokolyai-Becken
fithrt (LLAxe, 1955). Dem Szokolyai-Becken folgt von neuem ein engerer Talab-
schnitt, der bei Verdcemaros in des Donautal miindet.

Der Bach fliesst in seinem oberen Lauf, also von der Quelle bis zum Rand
des Kiralyréti-Beckens auf einem Andesitgestein. Das Kiralyréti-Becken ist
hingegen zum grossten Teil mit einem Leitha-Kalkstein bedeckt.

Der Bach fithrt in ausgiebiger Durchflussmenge stindig Wasser. Der
Wasserstand ist im Laufe des Jahres in ziemlich grossem Grade Anderungen
ausgesetzt. Im Sommer nimmt die Wassermenge ab, im Herbst und im Winter
ist der Wasserstand verh&ltnisméssig hoher. Der Bach hat im Mai den hochsten
Wasserstand. ,

Die Liange des Baches betragt von Kirdlyrét 10,5 km. Die Grosse seines
Einzugsgebietes ist 78,8 km? Die Durchflussmenge des Baches betrigt im
Jahresdurchsenitt 210 1/sec.

M 1 Untersuchungsstelle. — Der Bach Nagy Vasfazék (Nebengewisser des
Morgé-Baches), oberhalb vom Kiralyrét, 1000 m vor seiner Miindung in den
Morgé-Bach. — Ein lockeres, etwa 1 m breites, steinigkieseliges Bett begleitet
von Bdumen, im Sommer im allgemeinen mit wenig Wasser oder ausgetrocknet.

M 2 Untersuchungsstelle. — Unterhalb vom Kirdlyrét, etwa 100 m vor dem
Zusammenfluss der Nebenbiche, wo sich der Nagy Vasfazék-Bach, der peri-
odische Bagoly-Biikkivolgyi-Bach, der Szénpatak-Bach und der Kiralyréti-See
vereinigen. — Mit schnellem, stellenweise iiberfallendem Wasser auf offenem
Gelinde, mit 2 —3 m Bettbreite und grosseren Steinen. Das Wasser ist von den
Abwissern der Erholungsheime bzw. Wohnhéduser verunreinigt.

M 3 Untersuchungsstelle. — Zwischen der Remise der Schmalspurbahn und
Szokolya. — Galerienartiger Waldstreifen am Ufer, etwa 3 m breiter, beschatteter
Bettabschnitt mit kleineren Steinen, vielmehr von schnellem Lauf, auf den
Steinen mit sichtbarem Algeniiberwuchs.

M 4 Untersuchungsstelle. — Unterhalb von Szokolya, ein von Weidenbdumen
flankiertes, beschattetes, etwa 3 m breites, steiniges Bachbett mit schnellfliessen-
dem Wasser. Zum Teil unterspiiltes, wurzeliges Ufer, mit schotterigen Ab-
schnitten. Aufgelockert bebaute Wochenendsiedlung.

M 5 Untersuchungssielle. — Ver8cemaros, 200 m vor der Endstation der
Schmalspurbahn, der Miindung zu. Offenes Geldnde, am Uferrand mit Biischen,
mittelgrossen Steinen.
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Dem Bach zieht sich fast in seiner ganzen Linge eine aufgelockert angelegte
Wochenendsiedlung entlang, beriihrt die Gemeinde Szokolya, zwischen den
Untersuchungsstellen M 2 und M 3 befinden sich eine Remise der Schmalspur-
bahn und eine Holzverladerampe. Die Verkehrsstrasse im Bachtal zwischen
Szokolya und Verdcemaros ist in der Erholungszeit besonders verkehrsreich.

\Buch

———~ Eisenbahn

- & Untersuchungs -
M1-5 stelle 9
M=1:50 000

Tkm

DO N A

Abb. I. Lageplan des Untersuchungsgebietes

Methoden

Felduntersuchunyen. — Um die dkologischen Verhiltnisse feststellen zu
konnen, wurde ein jedesmal der allgemeine Zustand der Probeentnahmestellen
untersucht (Vegetation, eventuelle Flussbetténderungen) sowie die Temperatur
der Luft und des Wassers gemessen. Wasserproben wurden geschopft zur Fest-
stellung der elektrischen Leitfihigkeit, der pH-, Nitrit-, Nitrat-, Ammonia-,

119



Hydrogenkarbonatwerte ferner wurden Proben genommen um den gelosten
0,-Gehalt feststellen zu kénnen. Weitere Proben dienten zur Messung des
Schwebestoffgehaltes. In simtlichen Biotoptypen wurde das Einsammeln der
Meso-bzw. Makrofauna durchgefiirt. Im Interesse der Gewinnung von quasi
quantitativen Ergebnissen wurde ein quadratischer (20<20 cm grosser) Eisen-
rahmen abgesteckt, aus diesem das mit Wasser gemischte Sediment ausgeschopft,
sodann durch ein Netz durchgewaschen. In den Abschnitten von stirkerer
Stromung montierten wir an den Rahmen auch ein fiir diesen Zweck konstru-
iertes Netz. An sidmtlichen Untersuchungsstellen wurden ein jedesmal zwei
parallele Proben entnommen.

Die entnommenen wasserchemischen und biologischen Proben (diese
letzteren in lebendem Zustand) lieferten wir von der Probeentnahme gerechnet
binnen 2 Stunden ins Laboratorium, wo die Analyse bzw. die Sortierung und
Konservierung des Materials in 49%igem Formalin unmittelbar durchgefiihrt
wurde.

Laboratoriumuntersuchungen. - Zu den wasserchemischen Analysen
kam es in der Ungarischen Donauforschungsstation der UAW (God).

Anlidsslich der Bearbeitung des zoologischen Materials leistete Dr. S.
ANDRIKOVICS mit der Bestimmung der Larven von Ephemeroptera, Plecoptera,
Odonata und Trichoptera eine grosse Hilfe. Im Falle einiger, als repréasentativ
betrachtbarer Proben unternahmen wir auch eine ausfiihrliche quantitative
Analyse.

Die chemischen Daten dienen vor allem zur Charakterisierung der Umwelts-
verhaltnisse. Die Daten haben wir auch mit den Ergebnissen der Jahre 1971/72
(E. CsuTAg, 1973) verglichen, unter besonderer Riicksicht dessen, dass es zu
den Analysen im selben Laboratorium gekommen ist, ferner dass die intensive
Entwicklung der aus Wochenendhdusern bestehenden Siedlungen dieses Gebie-
tes auf den Zeitraum zwischen den beiden Untersuchungen fallt.

Anlésslich der Auswertung der hydrozoologischen Daten versuchten wir
den 6kologischen Wert der einzelnen Arten (eventuell der htheren systematischen
Kategorien) in Betracht zu ziehen, mit besonderer Hinsicht auf die Einwirkung
der Bindung zum Biotop und der anthropogenen Eingriffe (Verunreinigung).
Die von uns nachgewiesenen Vorkommen wurden mit den entsprechenden
Daten der Jahre 1971/72 (K. CsuTAK, 1975) verglichen.

An den einzelnen Probeentnahmestellen und zu entsprechenden Zeit-
punkten untersuchten wir aufgrund des im ganzen Jahr eingeholten Materials
mit ,,Cluster”’-Analyse die Ahnlichkeit der Grundfauna. Als Resemblance zur
Analyse wandten wir den aus den binidren Daten errechneten euklidischen
Abstand, als gruppenbildendes Verfahren die Ward-Methode (sum of square
agglomeration) an.

Ergebnisse

Die Probeentnahmen erfolgten vom April bis Dezember 1983 insgesamt
viermal an den fiinf Untersuchungsstellen.

Die Wassertemperatur des Morgé-Baches wichst im April, Juli und Oktober
(Abb. 2—3, 5) der Miindung zu in geringem Masse, ziemlich gleichméissig an.
Charakteristisch zu sein scheint zwischen den Untersuchungsstellen M 2 und
M 3 im Juli und im Oktober die Abnahme der Temperatur, was ausser den — im
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Vergleich zu dem Wasser — grosseren Lufttemperaturdaten auch mit der, den
Bach begleitenden, geschlossenen Vegetation und den mikroklimatischen Ver-
héltnissen des Bachbettes erklirt werden kann. Charakteristisch ist ferner auf
dem offenen Gelinde zwischen M 3 und M 4 der verhéltnisméissig stérkere
Anstieg der Wassertemperatur. Die Wassertemperatur von 0 °C in der vollen
Lange ist im Dezember eine Folge der Lufttemperatur unter dem Gefrierpunkt
(Abb. 6).

o
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1% ] T

Lufttemperatur '_’,,/-'
10{ 777
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201
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M1 2 3 b 5

MORGO - BACH Untersuchungsstellen DONAU

Abb. 2 — 3. Wassertemperaturablauf im 1V. und VII. 1983

Chemie

Die chemischen Parameter wurden anlisslich der Untersuchungen und
innerhalb dieser den Untersuchungsstellen nach geordnet in einer Tabelle
zusammengefasst (Tab. 1.) Die Numerierung der Untersuchungsstellen ver-
grossert sich der Stromungsrichtung des Wassers nach. Die sich raumlich und
zeitlich zeigenden Anderungstendenzen werden weiter unten ausgewertet.

Der pH-Wert war an der Stelle M 1 in allen drei Féllen fast gleich. Die
Werte wuchsen der Donau zu ein jedesmal mit 0,6 —1,5 an.

Die Alkalitit, Karbonathirte und HCO,-Werte nahmen von der Stelle
M 1 bis M 5 in allen Féllen mit einer Menge von 120 —260 mg/l auffallend zu.
Die Schwankung des HCO,-Wertes war an der Stelle M 1 zwischen 57 —103, an
der Stelle M 5 zwischen 176 —360 mg/l.
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Die Menge des geldsten O, und die Sauerstoffséittigungswerte waren im
April gross, an den Stellen M3 — M 4 — M 5 zuweilen iibersattigt. Die Séttigungs-
werte der Stellen M1 — M 2 — M 3 — M 4 lagen im Juli und im Oktober
zwischen 43 und 89 (an der Stelle M 5 fand ich beachtlich grossere Werte vor).
Die Sattigungswerte im Dezember waren hoher als die von April und Oktober:
sie fielen zwischen 76 —95. Die Werte des Sauerstoffgehaltes und der Sattigung
erwiesen sich in der Stromungsrichtung ein jedesmal als von steigender Tendenz.

naScm  Leitfdhigkeit
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Unfersuchungssteilen

Abb. 4. Elektrische Leitfiihigkeitswerte

Die Sauerstoffverbrauchswerte sind im allgemeinen gleichférmig niedrig,
bloss die Juli-Werte iibertreffen an simtlichen Untersuchungsstellen in be-
trichtlichen Masse den Durchschnitt der iibrigen. Dies ist eindeutig eine Folge
des Erholungssaisons und im allgemeinen der gesteigerteren Inanspruchnahme
des Gebietes.

Die Werte der elektrischen Leitfihigkeit nehmen in der Stromungsrichtung
stets mehr oder weniger kriftig zu. An der Stelle M 1 sind die Werte sehr bestéin-
dig. An den weiteren Stellen war den Anstieg von abweichendem Masse. Zwischen
M 3 und M 4 zu jeder Zeit hoch (Abb. 4).

Der Schwebestoffgehalt war im allgemeinen gering, nur an der Stelle M 2
konnten zweimal bedeutend grossere Mengen gemessen werden.

Die Mn-Werte des CSB; waren im allgemeinen niedrig, nur anlésslich der
Probeentnahme im Juli hoch.

Die Werte der Nitrit-, Nitrat- und Ammonium-Mengen sind im allgemeinen
gering, in der Stromungsrichtung war das Anwachsen des Nitratgehaltes am
grossten.

Zoologie

Die sich auf die einzelnen Arten beziehenden quantitativen Daten wurden
wahrend der Zeit der Probeentnahmen, jedoch unabhingig von den Unter-
suchungsstellen, ferner nach den Untersuchungstellen zusammengezogen und
unabhingig vom Zeitpunkt des Einsammelns zusammengestellt (Tab. 2).
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Tab. 2. Quantitative Brgebnisse (Exemplar[400 cm? | Zeitpunkt: 1983)
18. 25. 24. 12. -
Art v. VIL X. XII. M1 M2 M3 M4 M5
Rhynchelmis limosella .. ... 1 2 0 7 8 0 0 0 2
Limnodrilus hoffmeisteri ... 21 44 23 33 7 75 10 14 15
Potamothriz hammoniensis . 35 54 9 10 0 67 7 15 19
Haemopis sanguisuga . . . ... 12 70 61 27 0 31 13 33 93
Acrolozus lacustris ........ 2 0 0 0 2 0 0 0 0
Limnaea peregra ......... 2 3 12 25 0 12 3 0 27
Ancylus fluviatidis ........ 26 13 67 160 0 192 49 5 20
Hippeutis complanatus 0 0 1 0 0 0 1 0 0
Gyraulus albus ........... 0 15 3 17 0 0 0 1 34
Sphaerium corneum ....... 0 1 0 0 0 1 0 0 0
Pisidium casertanum ...... 0 0 1 0 0 0 1 0 0
Gammarus tatrensis ....... 2 20 4 26 10 11 30 3 0
Gammarus roeselt ......... 0 0 1 0 0 0 1 0 0
Gammarus pulex .......... 0 9 0 0 0 0 8 1 0
Rhitrogena semicolorata . . .. 4 0 0 0 1 4 1 0 0
Caents macrura .......... . 38 24 135 58 0 0 124 101 30
Baetis 8p. «vuereieiiaann. 12 3 0 53 0 0 10 6 52
Ephemera danica ......... 1 1 8 1 0 0 6 5 0
Ecdyonurud 8p. «o.vvevnnn. 0 1 0 2 0 0 1 1 1
Heptagenia 8p. «.......... 0 3 0 0 0 0 3 0 0
Caenis horari@ ............ 0 20 0 0 0 0 0 20 0
Coenagrion 8Pe . oevvsenn. 0 0 0 1 0 0 0 0 1
Nemurella pictett ......... 1 0 0 11 11 1 0 0 0
Capnia bifrons ........... 1 1 1 70 70 0 8 1 0
Protonemura aestiva .. .... 2 0 0 0 2 0 0 0 0
Isoperla grammalica . ...... 1 0 0 0 1 0 0 0 0
Nemoura cambrica ........ 1 0 0 11 0 0 11 1 0
Stalis fuliginosa .......... 2 2 6 3 0 0 12 1 0
Dryopodidae sp. .......... 0 5 8 8 1 8 7 3 2
Stenophylax permistus .. ... 4 1 0 15 16 3 1 0 0
Polycentropus flavoma-
culatus ... 2 4 51 16 2 0 33 25 0
Limmephilus 8p. .......... 2 0 0 0 0 2 0 0 0
Hydropsyche pellucidula 9 49 0 0 0 16 42 0 0
Goera sp. .....vieiiiaen.n 0 2 0 0 0 2 0 0 0
Hydropsyche angustipennis . 134 348 88 957 0 0 29 453 | 1045
Oecetis ochracea ........... 0 1 202 28 0 0 227 3 1
Glossosoma Sp. . .......... 47 23 0 0 0 0 0 48 22
Rhyacophila sp. (bab) ..... 113 0 0 3 115 2 1 0 0
Rhyacophila sp. (tegez) .... 24 0 0 0 0 0 0 0 24
Orthocladiinae sp. ........ 1 2 0 42 36 0 9 0 0
Rheotanytarsus sp. ........ 78 144 7 270 30 147 13 20 289
Heleniella thienemanni . .. .. 5 0 0 0 5 0 0 0 0
Thienemannimyia
leniiginosa ............. 1 0 0 1 0 0 0 0
Cricotopus albiforceps ... ... 240 174 20 167 0 69 66 68 398
Cricotopus tibialis ......... 78 0 8 5 0 0 0 0 91
Eukiefferiella longicalcar ... | 409 99 25 64 0 9 20 167 402
Prodiamesa olivacea .. ..... 6 44 18 45 0 45 24 37 7
Procladius choreus ........ 5 33 4 10 0 18 11 2 21
Chironomus 8p.  .......... 0 13 0 0 0 13 0 0 0
Pentapedilum ceciliae .. .... 0 51 0 0 0 41 10 0 0
Polypedilum breviantennatum 0 5 0 6 0 4 7 0 0
Phytotendipes barbipes 0 0 0 13 0 13 0 0 0
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18. 25. 24. 12.
Art Iv. | VIL | X. | x| M1 | M2 | M3 | M4 | M5
Limnophyes pusillus ...... 8 0 0 0 0 0 8 0 0
Polypedilum nubeculosum .. 2 28 0 0 0 0 2 0 28
Tabanidae ............... 15 40 41 | 251 6 6 57 | 214 82
Simuliidae ............... 0 0 0 161 1 0 0 106 54
Ceratopogonidae .......... 1 0 0 0 1 0 0 0 0

Von den Vertretern der aus dem Morgé-Bach festgestellten 56 Arten (Taxa)
erwiesen sich 11 —12 Arten als héufig oder als in grosser Anzahl vorkommend,
die iibrigen waren untergeordneter Bedeutung. Wollen wir die nach dem Zeit-
punkt der Untersuchungen geordneten quantitativen Daten (Tab. 2) aus-
werten, so lasst sich folgendes feststellen. Die Holohydrobionten (sensu
Bercezik, 1973) also die Oligochaeta, Hirudinoidea, Gastropoda und Amphipoda
weichen in ihrer Zahl in der vier Jahreszeiten nicht mit eindeutigen Merkmalen
voneinander ab. Fiir die Abweichungen der Individuenzahl der Hemihydro-
bionten (Ephemeroptera, Plecoptera, Neuroptera, Trichoptera, Diptera) sind
in den einzelnen Jahreszeiten grosse Unterschiede charakteristisch: das vollige
Fehlen der Vertreter dieser Arten und bedeutende Individuenzahlen konnen
sich in den einanderfolgenden Jahreszeiten abwechseln.

Gemiss der nach Untersuchungsstellen erfassten quantitativen Daten
(Tab. 2) zeigt die Untersuchungsstelle M 3 die meisten, M 1 die weingsten
Arten auf. Beachtenswert ist die sich auf einige Untersuchungsstellen beziehende,
hervorspringende Individuenzahl von einzelnen Arten, wie z. B.:

Rhyacophila sp.
(Untersuchungsstelle M 1)
Limnodrilus hoffmetster:
Potamothriz hammoniensis
Ancylus fluviatilis
(Untersuchungsstelle M 2)

Rheotanytarsus sp.
(Untersuchungsstellen M 2 und M 5)

Oecetis ochracea
(Untersuchungsstelle M 3)

Caenis macrura

(Untersuchungsstellen M 3 und M 4)
Tabanidae
Simuliidae

(Untersuchungsstelle M 4)
Hydropsyche angustipennis
Euliefferiella longicalcar

(Untersuchungsstellen M 4 und M 5)
Haemopis sanguisuga
Cricotopus albiforceps

(Untersuchungsstelle M 5)
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Tab. 3. Die hervorgekommenen Trichoptera-Arten in den

Jahren 1972 und 1983

1972 1983
(Csuték) Pham
Stenophylax permistus M L. ... ...ttt ++++ + +
Micropterna sequax ML, ...ttt erienssannas 4 4+ 4+ -
Stenphylax nigricornis P. ..o i i i e + + 4+ 4 -
Hydropsyche pellucidula C. ... ..ot iiiiiiiiiiiianennnns 4+ 4+ 4+ 4+ 4+
Chaetopleryx villosa ... .ot ittt eenaasaaann 4+ 4+ —
Rhyacophila fascinata ..........ceiiiieiiriiiinenenncascasss ++++ -~
Hydropsyche instabilis C. ... it iiiiiinriiinninnncnnnaens + 4+ + -
Polycentropus flavomaculatus P. ..o vt i, + 4+ + + 4+ +
Sericostoma PersOnatum S. ... ... i e e e +++ —
Stenophylax rolundipennis ..........ciuiiiiiiiiiiiiiannanes + 4+ + -
Oligopectrum maculatum F. .. ..ot i iiinnanns 4+ 4+ -
Stlo pallipes Fo vttt ittt ittt + 4+ 4 -
Grammotaulius nigropunctatus R. ... ... .ottt —
Glossosoma vernale P. ..ttt iiiet ittt 4+ 4+ 4+ 4 *
Rhyacophila nubda Z. .......ccoviiiiiieiii ittt ++ +4+*
Metanoea flavipennis P. ..ottt i i, + 4+ -
Hydropsyche angustipennis C. ..... ...ttt ienrannnens + + 4+ ++
Mystophora intermedia ML, ..o oiiiivi it einas + -
Rhyacophila obliterata S. .. .....iuiiueiinninenarerneranennse + -
Halesus nepos ML, ..ottt iiteraresnnsonnessnnnns + —
* = nur bis auf das Genus bestimmt!
4+ 4+ 4+ 4+ = Arten mit grosser Individuenzahl,
4 4 4+ = seltenere Arten,
4+ 4+ = seltene Arten,
4+ = durch ein Exemplar vertretene Arten.
(o]
C
12 J Lufttemperatur e _
- // __________ - —
81 .
i wassertemperatur
24.X.
12. XL,
0
//_——_—_—————_
-— 4 - -
T T 1 T T
M1 2 3 A 5
MORGO - BACH Jntersuchungsstellen DONAU

Abb. 5—6. Wassertemperatur ablauf im X. und XII. 1983
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Sehr charakteristisch ist die Tatsache, dass einzelne Arten an gewissen
Untersuchungsstellen durchgehends iiberhaupt nicht oder nur in ein-zwei
Exemplaren vorgekommen sind, d.h. dass ihr Vorhandensein zu jeder Zeit an
eine bestimmte Stelle gebunden war.

Die zoologische Auswertung griindet auf 104 quantitativen und qualitativen
Proben, die viermal, fallweise an 5 Untersuchungsstellen eingeholt wurden.
Unsere Feststellungen basieren wir an die Untersuchung von etwa 22 000 Indi-
viduen, die zu 56 Taxa gehoren.

Die Auswertung der zoologischen Daten wurde unter Beriicksichtigung
der Umweltsgegebenheiten den folgenden Gesichtspunkten nach vorgenommen:

— der Umweltscharakter des die Mesofauna in sich fassenden Faunabildes
und der einzelnen Untersuchungstellen;
— die Charakteristika der jahreszeitlichen Abweichung des Faunabildes.

Zwischen der Zusammensetzung der Mesofauna der einzelnen Unter-
suchungsstellen und den Umweltsgegebenheiten der betreffenden Stelle fanden
wir folgende Zusammenhénge.

Der stark steinige Charakter des Bachabschnittes der Untersuchungsstelle
M 1, sowie die im allgemeinen sehr bescheidene Abflussmenge hat nur das Vor-
kommen einiger Arten ermoglicht. Es kamen ausser den in geringer Zahl ange-
troffenen Oligochaeta- und Gammarida-Arten hauptsidchlich einige Plecoptera-
und Trichoptera-Arten sowie die Repridsentanten von Rheotanytarsus sp. in
grosserer Zahl, insbesondere im April und Dezember vor. Unter den grossen
Steinen der Untersuchungsstelle M 2 wurde die Ansiedlung — bei einer grosseren
Abflussmenge — durch die Anhdufungen von kleineren Sedimenten erméglicht.
Im Vergleich zu den erwahnten konnte in grosserer Zahl das Vorkommen von
drei Oligochaeta-Arten, von Limnea peregra, Ancylus fluviatilis, ferner Rheotany-
tarsus, wie auch das Auftreten ziemlich vieler Chironomiden-Arten festgestellt
werden. An der Untersuchungsstelle M 3 sind die Steine schon wesentlich kleiner,
das Sediment nimmt einen stets grosseren Raum ein. Im Vergleich zur Unter-
suchungsstelle M 1 steigt die Zahl der Arten von 21 auf 37. Bedeutend ist die
Individuenzahl von Caenis niacrure und die angewachsene Individuenzahl von
Oecetis ochracea und der Familie Tabanidae. An der Untersuchungsstelle M 4
fliesst der Bach auf einem offenen, sonnigen Geléinde, hie und da mit Steinen
im sandig-schlammigen Bett. Die Zusammensetzung der Mesofauna &hnelt
sehr der vorangehenden Stelle, der auffallende Unterschied ist ein jedesmal die
grosse Individuenzahl von Hydropsyche angustipennis sowie die Raumgewinnung
von Eukiefferiella longicalcar. Die Untersuchungsstelle M 5 fiihrt mehr Wasser,
ist an Sediment verhédltnismaéssig reicher, nur hie und da nahm am steinigen
Grund die Artenzahl etwas ab: sie betrigt 25, was den in Richtung das stédrkeren
Sedimentscharakters verschobenen, weniger mannigfaltigen Moglichkeiten ent-
spricht.

In einigen Fillen konnen in Hinsicht des Vorkommens bzw. Fehlens irgend-
enier Art die wasserchemischen Zusammenhinge wahrscheinlicher gemacht
werden, so bindet sich z. B. das bedeutende Vorkommen von dncylus fluviatilis
an die Untersuchungsstellen M 2 und M 3. Ziehen wir den Nahrungsanspruch
dieser Art in Betracht (Detritus, Algen, andere pflanzliche Teile), so hitte man
ihr Vorkommen auch an den Stellen M 4, M 5 erwartet. Angesichts dessen,
dass Ancylus fluviatilis eindeutig ein Indikator des reinen Wassers ist, kann
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angenommen werden, dass ihr Fehlen an den Untersuchungsstellen M 4 und
M 5 sich mit der Umweltsbelastung dieses Abschnittes erkliren ldsst. Die Unter-
suchungsstellen M 2 und M 3 zwischen Kirdlyrét und Szokolya (wo wir ein
bedeutendes Vorkommen von Ancylus registrieren konnten) fiihrten wesentlich
reineres Wasser, als die folgenden Strecken.

Die Abweichungen des Umweltscharakters der einzelnen Untersuchungs-
stellen und hiermit der Meso-(Makro-)Fauna trachten wir in den Abb. 7 zu
veranschaulichen. Hier werden beziiglich der einzelnen Untersuchungsstellen
die fiir 1 m? errechnete Gesamtindividuenzahl und Artenzahl, unabhéngig vom
Zeitpunkt des Einsammelns, also fiir die ganze Untersuchungsperiode summiert
angegeben.

Aind,/m?
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5000 A ZINZ
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19091 | 2 Al
M1 T 2T 3T 4 Tg

Untersuchungsstellen

Abb. 7. Durchschnittliche Artenzahlen und Abundanzwerte an den einzelnen Untersuchungsstellen

Das Anwachsen der Individuenzahl in Richtung der Miindung und der
hervorspringenden Individuenmaximalwerte an der Untersuchungsstelle M 5
ist dadurch begriindet, dass die Gleichmissigkeit der Wasserversorgung der
Miindung zu anwichst und in den Bachabschnitten der Untersuchungsstellen
dass Angebot der Lebensbedingungen in derselben Richtung zunimmt.

Die Stromungsgeschwindigkeit nimmt — zumindest im grossen und gan-
zen — ebenfalls in dieser Richtung ab. Die Artenzahl ist an drei Stellen von den
funf (M 2, M 4, M 5) fast gleich; die geringere Artenzahl der Untersuchungsstelle
M 1 ist durch den fast ausschliesslich steinigen Grund und die schwankende
Durchflussmenge gut begriindet; die grossere Artenzahl der Stelle M 3 kénnen
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wir hingegen ausser der Okologischen Buntheit des untersuchten Abschnittes
mit der den Nahrstoff bereichernden Wirkung der lokalen Verunreinigung
erkldren.

Der Erkennung der sich auf die Untersuchungsstellen der Vorkommen
bzw. auf den Zeitpunkt beziehenden, nicht leicht erforschbaren Zusammen-
hénge diente erfolgreich die Anwendung der ,,Cluster‘‘-Analyse.

Das als Ergebnis der ,,Cluster-Analyse erhaltene Dendrogramm fiihrt
Abb. 8 vor. Auf dem Dendrogramm konnen 5 gut trennbare Gruppen wahrge-
nommen werden. Das Dendrogramm 1., 2. und das letzte enthalten die aus
verschiedenen Jahreszeiten stammenden Proben der Untersuchungsstellen
Ml(=1-4),M2(=5-—8)und M 3 (= 9—12). In der Gruppe 3 und 4 kommen
die aus verschiedenen Zeitpunkten stammenden Daten der Unterschungsstellen
M3 (=9-12), M4 (= 13—-16) und M 5 (= 17 —20) gemischt vor.
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Abb. 8. Dendrogramm fiir die Untersuchungsstellen und -zeitpunkten (von Dr. J. NosEE)

Wie die Ergebnisse der ,,Cluster-Analyse zeigen, sind die Unterschiede
zwischen den einzelnen Untersuchungsstellen grosser als die jahreszeitlichen
Unterschiede innerhalb der einzelnen Stellen. Diese Tatsache kann mit den
6kologischen Verchiedenheiten der Untersuchungsstellen gut erklirt werden.
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Diese Feststellung stimmt iibrigens mit den Feststellungen der in der Literatur
befindlichen &hnlichen Untersuchungen iiberein (R. G. PEARSON, 1984; R. G.
PearsonN & N. V. JonEgs, 1984).

Die Zustandsinderung des Morgé6-Baches im letzten Jahrzehnt

Die Abhandlung der Frau E. CSuTAx iiber den Morgd-Bach (CsuTAxg,
1973) gibt eine sehr gute Moglichkeit, den vor 10 Jahren festgestellten Zustand
des Baches mit der jetzigen Lage zu vergleichen. Ihre Arbeit ist ebenfalls den
Direktiven der Ungarischen Donauforschungsstation der UAW entsprechend
entstanden. Ihre Zielsetzungen, Methoden und Anschauung gleicht der von uns
durchgefiithrten Untersuchung. Bei der Auswahl der Untersuchungsstellen
hielten wir uns méglicht an die friitheren, nach guten Gesichtspunkten aus-
gewéhlten Stellen.

In chemischer Hinsicht koénnen wir folgendes feststellen. Der pH-Wert
wuchs auch frither vom Quellgebiet der Miindung zu an. Die Werte verschoben
sich withrend der letzten 10 Jahre mit etwa 0,5 pH-Wert in alkalischer Richtung,
sie liegen heute von der sich in der Nihe der Quelle befindlichen Untersuchungs-
stelle abgesehen schon iiberall iiber 8,0.

Die sich auf dieselben Monate beziehenden Daten der gelosten Sauerstoff-
menge gleichen — aus der Ferne von 10 Jahren betrachtet — sehr stark einander,
auch die Eigenartigkeit mit inbegriffen, dass nach den geringeren Werten des
Quellgebietes die Zunahme der Werte der Miindung zu nicht unbedingt gleich-
méssig ist. Dies entspringt offenbar aus der Eigenartigkeit des Bachwassers,
dass infolge der Stromung und der 6kologischen Abweichungen der nacheinander-
folgenden Abschnitte innerhalb einer verhiltnisméssig kurzen Strecke betricht-
liche Unterschiede auftreten konnen.
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Abb, 9. Schwankung der HCO,-Werte in IV. der Jahren 1972 und 1983
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Die Menge des gebundenen Kohlendioxyds (HCO,) ist heute wesentlich
grosser als vor 10 Jahren. Die abgerundeten Extremwerte der im April 1971/72
gemessenen Daten sind 43 und 127 mg/l, die von uns 1983 gemessenen, ent-
sprechenden Werte waren hingegen 57 und 177 mg/l. Die Anderungstendemr
stimmt der Stromungsrichtung folgend iiberein (Abb. 9). Im Juli stellten wir
den fritheren Werten 58 —132 gegeniiber die Werte 226 — 360 fest. Den Oktober-
werten 68 — 119 kénnen die Werte 104 — 256 entgegengehalten werden. Anlésslich
der Wintermessungen (im Februar bzw. Dezember) erhielten wir den fritheren
Werten 48 — 132 gegeniiber die Werte 104 —360 mg/l.

Sehr charakteristisch sind die sich im Sauerstoffverbrauch zeigenden
Wertéinderungen wihrend den vergangenen 10 Jahren. Indessen die Werte
im April, Oktober und Dezember aus der Raumsicht von 10 Jahren fast gleich
sind, weichen im Sommer die Juliwerte wesentlich voneinander ab. Dem 1971/72
im Juli gemessenen Sauerstoffverbrauch 4,53 — 5,63 mg/l gegeniiber war — mit
gleicher Methode — im Jahre 1983 der Sauerstoffverbrauch von 10,2—-13,8 ml/1
messbar, auch die Anderungstendenz der Stromungsrichtung fo]gend ist dhnlich.
Der jedenfalls als bedeutend auswertbare Anstieg des Sauerstoffverbrauches
im Sommer ist eindeutig dem am Bach inzwischen entstandenen Erholungsgebiet
zuzuschreiben (Abb. 10).
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Abb. 10. Schwankung der O,-Zehrung in VII. der Jahren 1972 und 1983

Im Ammonijum-Jonengehalt zeigt sich in den mit 10 Jahren Unterschied
entnommenen Proben keine wesentliche Abweichung,

Der Nitrat-Ionengehalt ist heute wesentlich héher als vor 10 Jahren, in
den fritheren Messungen als die Nitrat-Ionenmenge von einigen hervorspringen-
den Werten abgesehen unter 1,00 mg/l blieb, konnte hingegen kein Wert unter
2,80 gemessen werden und von 19 Daten fallen 15 zwischen 3,20 und 7,50. Die
aus den Aprildaten der Jahre 1972 und 1983 gezeichneten Kurven (Abb. 11)
zeigen gut den Anstieg des Nitratgehaltes im Wasser des Morg4-Baches an.

Eine gute Vergleichsmoglichkeit bieten die mit 10 Jahr Unterschied vorge-
nommenen Trichoptera-Sammlungen. Die folgende Zusammenstellung fithren
wir aus der Arbeit der Frau K. CsTTAR an (1973), mit den vor ihr angewendeten
Hiaufigkeitszeichen (Tab. 3).
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Aus der Zusammenstellung geht hervor, dass es uns nicht gelungen ist,
zahlreiche Reprisentanten der Arten ,mit grosser Individuenzahl und der
,selteneren Arten zu finden, mehrere nur in geringer Menge. Diese Verring-
erung halten wir auf alle Fille fiir wertmessend, da wir unsere Sammeltéitigkeit
in allen vier Jahreszeiten und moglichst sehr griindlich durchgefiihrt haben.
Bei der Auswertung trachteten wir Entwicklungsperioden der Trichoptera also
auch die mogliche Zeitdauer ihres Vorkommens zu beachten.
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Abb. 11. Schwankung der NO,-Gehaltes in 1V. der Jahren 1972 und 1983

Zusammenfassend kann festgestellt werden, dass die bloss herausgegriffenen
wassercheimschen und zoologischen Daten mit Verlauf von 10 Jahren eine gut
registrierbare Zustandsinderung widerspiegeln. Die Zustandséinderung wurde
eindeutig in der zwischen den beiden Untersuchungen vergangenen Zeitspanne
intensiver und kann mit der menschlichen Tétigkeit, insbesondere mit der
Einwirkung der im Tal des Morg6-Baches von Szokolya fast bis Ver§cemaros
ausgebildeten Erholungszone und -siedlung erkldrt werden.
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Are chitinolytic bacteria present in the gut
of Glomeris hexasticha (Diplopoda)?

By
T. L. CaEUu*, G. BoDNAR*, I. M. SzaB6* and M. PoBozSNY**

Abstract. The hind gut of Diplopoda is rich in chitinous structures protruding into the lumen,
which offer many sites for colonization of intestinal bacteria. Only very few scattered data are avail-
able in the literature on the occurrence of chitinolytic bacteria in the gut of soil invertebrates inclu-
ding millipedes, too. Studying the taxonomic composition of aerobic and facultatively anaerobic
microbiota in the hind gut or fresh faecal matter of Glomeris hexasticha, we selected altogether 121
representative strains of the most important gut colonizing nocardioform actinomycete, Pseudo-
monas, Chromobacterium, Flavobacterium, etc. species. Neither from among these strains proved to
be able to hydrolyse rapidly raw chitin. But 15 strains from among the 121 studied ones proved to
be able to decompose partially hydrolysed chitinous preparates. In our opinion during the first
selection processes taking place among the pioneer invaders in the gut of the young millipedes
strongly active raw chitin-decomposers cannot attain a community position.

As it is known, chitinolytic bacteria occur frequently in lake and river
muds, soils, etc. where chitin-containing materials from dead insect bodies
desintegrated fungal hyphae etc. are intensely decomposed. Very few infor-
mation are, however, available on the cocurrence of such microbes in the gut
of soil invertebrates. Studying the intestinal microbiology of millipedes we
demonstrated (Dzincov et al., 1982; Szagé et al., 1983; MARIALIGETI et al.,
1985; CHU et al., 1987, etc.) many types of bacteria and their physiological
abilities, which can colonize the hind gut of these animals. Since the hind gut
of millipedes is rich in bristle-like chitinous structures functioning among others
in the disruption of the peritoneal membrane, the question arouses: are chitin-
decomposers present in this intestinal milieu, where the chitinous bristles play
in the digestion an important indirect part? Below we try to answer on this
question in the case of the millipede Glomeris hexasticha common in Hungarian
forest soils.

* Chu Thi Loc, Géza Bodndr and Dr. Istean M. Szabd, ELTE Mikrobiolégiai Tanszék (Depart-
ment of Microbiology of the E¢tvés Lordand University), 1088 Budapest, Mazeum-krt. 4/A.

“* Dr. Mdria Pobozsny, MTA 'Talajzoolégiai Kutatéesoport, ELTE Allatrendszertani ¢s Oko-
logiai Tanszék (Section of Soil Zoology of the Hungarian Academny of Sciences, in the Department of
Systematic Zoology and Xcology of the Eétvés Lorand University), 1088 Budapest, Puskin u. 3.
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Materials and methods used

From aseptically collected, mixed faecal matter of different Glomeris
hezasticha adult specimens a standard suspension and a dilution series were
prepared, and plated on the surface of agar media of different composition.
Altogether 1435 isolates were obtained. From among the latters 121 strains
representing different types and species of gut bacteria were selected for detailed,
computer aided taxonomic analyses (the results are presented in the work of
Cuu, 1986). These were tested also for chitinolysis. For this purpose the medium
of JornsToN and Cross (1976) was used: colloidal (or pulverised raw) chitin
2.0 g; FeSO,-TH,0 0.01 g; KCl 1.71 g; CaCO,; 0.02 g; MgSO,-7H,0 0.05 g;
Na,HPO, 1.63 g; agar 18.0 g; distilled water 1000 ml; pH 7.2. Colloidal chitin
was prepared according to LiNcarpa and Lockwoop (1962). The inoculated
plates were incubated at 28°C for 7 to 14 days. The chitinase production was
indicated by clearing of the opaque medium.

Results and discussion

The tested 121 representative bacterial strains were indentified as members
of different genera and species. 10 belonged to a new type of true nocardioform
intestinal actinomycetes (CHU et al., 1987). 15 strains proved to be members
of a Klebsiella sp. 51 strains, representing the predominant, indigenous gut
bacterial fraction, were identified as organisms showing considerable similarity
to Pseudomonas stutzert, but not correctly identifiable with this species. 6 strains
were identified at generic level as Chromobacterium, ete.

Among these strains many showed positive casein, aesculin, Tween — 80,
DNA, starch, gelatin, tributirin, partially degraded chitin etc. hdrolysis,
hypoxanthine, xanthine, tyrosine, arbutin, etc. decomposition (see Table 1).
But cellulose and raw chitin remained in all cases unattacked by them. We
suppose that strongly active raw chitin decomposers do not develope in the
hindgut of Glomeris hexasticha. Such organisms, presumedly, disappeare already

Table 1. Decomposition of some selected organic compounds by representative gut bacterial strains
of Glomeris hexasticha

Numbers of strains
positive negative

Cellulage production .........eviiiiiineiinrneneieninenennn 0 121
Decomposition of raw chitin ....... ... ... il 0 121
Decomposition of partially hydrolysed chitin ................. 13 106
Urease production ........c..veetietieerncasosarocnssonnanans 116 5
Starch hydrolysis .....ciuiuiiiniireiniienierirearcernnennn 71 50
Aesculin hydrolysis .......ciiiiiiiriiriiriiiineieriernenens 115 6
Cagein hydrolysis ......c.ovvuiiiieiieiiiinrniinrnrreennnnans 87 34
Gelatin hydrolysis ........cieiiiieuiinnneeeiannernennnnnnn. 85 36
Tween 80 hydrolysis ............ .. 110 11
Xanthine decomposition .......... . 17 104
Hypoxanthine decomposition 64 57
Testosterone decomposition ............iviiiineiinraneeennan 16 105
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during the pioneer colonization of the intestinal lumen by bacteria and cannot
attain community position in the hindgut biota. This seems to be evident if
we are considering the fact that the decomposition or destruction of the chitinous
intestinal structures of millipedes could influence disadvantageously the dige-
stive processes.
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Uber die Bestimmung der Konsummenge
von Eisenia foetida (Savigny, 1826)
(Oligochaeta: Lumbricidae)

Von
Cs. Csuzpi*

Abstract. Daily food conswune of Kisenia foetida (SAviaNy, 1826) was established on the base
of feeding experiments carried out with rabbit dung on sandy substrate,

Vermikompostierungsverfahren mit dem Regenwurm Ziseniv foetida
(SavieNy, 1826) sind heutzutage tiberall weitverbreitet und werden fiir verschie-
dene organische Diinger und andere landwirtschaftliche und industrielle Abfille
verwandt. Die diesbeziigliche Literatur befasst sich vorwieglich mit der Bestim-
mung des Fortpflanzungspotentials dieser Art, wobei bei vershiedenen Tempera-
turen und in verschiedenen organischen Substanzen die Menge der Kokons,
die Inkubationszeit und Sterilitiit der Kokons u.s.w. bestimmt wurden (GRAFF,
1974, 1978, 1982, 1983 ; HARTENSTEIN, NEUHAUSER & KAPLAN, 1979 ; KNIERIE-
MEN, 1981 ; TSURAMATO & WATANABE 1977; WATANABE & TSUKAMOTO, 1976;
Zicsy, 1985).

Uber die Ernshrungsaktivitit bzw. iiber genaue Konsummengen von E.
Soetida liegen nur wenige Angaben vor. LANGER (1979) ist ebenfalls dieser
Meinung und weist auf einen einfachen Versuch hin, wo der Konsum von E.
Joetida mit 659 mglg Lebendgewicht und pro Tag berechnet wurde.
Uber die Feuchtigkeitsverhiltnisse des Ausgangsmaterials standen ihm jedoch
keine Angaben zur Verfiigung, die Gewichte wurden anhand der Durchschnitts-
werte von 1 Kubikfuss bestimmt. Genauere Angaben wurden von MiTCHELL &
& Mitarbeitern (1977) bekanntgegeben, die auf verschiedenen Klirschlimmen
die Nahrungsaufnahme von K. foetida untersuchten. Aus der Arbeit geht
leider nicht hervor, wie die Menge der konsumierten Nahrung berechnet wurde.

Die sparlichen und unsicheren Angaben lassen sich durch diejenigen Schwie-
rigkeiten erkliren, die sich beim Nachweis des Konsums dieser Art von der

* Csaba O'suZdi,.MTA Talajzoolégiai Kutatéesoport, BLIE Allatrendszertuni és Okolégia
Tansz8k (Bodenzoologische Forschungsgruppe der Ungarischen Akademie der Wissenschaften, am

lLehrst\;hl fur Tiersystematik und Okologie der Estvos-Lorand-Universitit), 1088 Budapest, Pus-
kin u. 3.
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orgainschen Substanz selbst ergeben, da die Tiere in diesem Nahrungssubstrat
leben, ihre Exkremente in diese ablegen.

Da bei errmikompostierungsversuchen die von den Regenwiirmern zersetzte
Menge und die Zeitdauer der Zersetzung von ausschlaggebender Bedeutung ist,
wurde versucht, ein Verfahren zur Bestimmung der Konsummenge von Z.
Joetida zu erarbeiten, mit welchem annihernd der Konsum dieser Art bestimmt
werden kann.

Material und Methode

Als Nahrung wurde Hasenmist aus einem Betrieb angeboten, wo der Kot
stdndig durch Spiillung entfernt und voriibergehend in einem Sickerbassin auf-
bewahrt wird. Es ist im grundegnommen in der Struktur zerfallener Hasenmist
mit 75 —80%, Wassergehalt.

Die Versuche wurden in 30,530,613 ¢cm grossen Plastikbehsltern, die
mit einer Glasplatte abgedeckt werden konnten, durchgefiihrt. In diese Behilter
wurden 2 kg reiner lufttrockener Sand, der spater angefeuchtet wurde, und 100 g
Nahrung von dem vorangehend angefiihrten Hasenmist untergebracht.

Die Versuche wurden bei Temperaturen zwischen 15— 18 °C durchgefiihrt.

Die Versuche wurden in zwei hintereinander folgenden Serien in je 5facher
Wiederholung durchgefiihrt. In jedes gefiss wurden 10 Exemplare der Art .
Joetida eingesetzt. EKin Gefiss wurde mit Regenwiirmern nicht beschickt und
diente als Kontrolle. Eine Versuchsserie dauerte ungefihr 1 Monat lang. Bei der
Bestimmung der Konsumwerte wurde das Durchschnittsgewicht der Regen-
wiirmer eines Gefisses beriicksichtigt, die vor und nach dem Versuch gewogen
wurden. Nach jedem Versuch wurden die aus der Nahrung erzeugten Kothballen
von Z. foetida und die unzersetzten Nahrungsreste sorgfiltig abgelesen und
bei 105 °C wieder ausgetrocknet und gemessen.

Wie beobachtet werden konnte, begann erst am 2. Tag nach dem Einsetzen
der Regenwirmer ein Konsum von der angebotenen Nahrung. Dies ist offen-
sichtlich auf die ungewdhnliche Trigersubstanz (Sand) zuriickzufiihren, wo
die Tiere sich die Génge zur Bewegung zurechtlegten. Bei der Berechnung
der Konsummenge wurde deswegen die Konsumzeit um 2 Tage verkiirzt
beriicksichtigt. Der Konsum wurde mit Hilfe der Formel nach REmMaNN (Z1cst
& PompozsNYy, 1977) berechnet. In den Exkrementen wurde durch Glihver-
fahren die Menge der gesamtorganischen Substanz bestimmt. Mit gleichem
Verfahren wurden fortlaufend auch die Verdnderungen der gesamtorganischen
Substanz im Sand bestimmdt. ;

Wertung der Exgebnisse

Die Ergebnisse der beiden Fiitterungsserien werden in Tabelle 1 zusammen-
gefasst. ,

Wie aus der Tabelle 1 ersichtlich, ist das Gewicht der abgelegten Kotballen
etwas hoher als die nachweisbar konsumierte Nahrung. Es ist anzunehmen,
dass die Tiere auch etwas Sand zu sich nehmen. Diese Menge ist aber sehr gering.

Aufgrund der Durchschnittswerte der beiden Serien kann festgestellt
werden, dass der Konsum 71,51+6,29 mg Trockengewicht pro 1 g Lebend-
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gewicht pro Tag betrigt. Die Exkrementmenge betrigt 84,51+14,14 mg, die
in den Exkrementen enthaltene gesamtorganische Substanz 32,13+10,99 mg
Trockengewicht pro 1 g Lebendgewicht pro Tag.

Tabelle 1. Konsum von E. foetida berechnet in mg Trockengewicht pro 1 g Lebendgewicht pro Tag

| 1
| l Gesamtorganische
Versuchsserie ‘ Igonsug’ K% Lb;]]lj“ 1 Substanz
‘ X+S X+ ‘ X +8D
I
| |
1 ; 70,70 + 7,14 84,58 +13,32 27,03 +4,88
2 | 72,321 6,03 | 84,44 +17,10 39,25+9,23

Aus den Angaben kann ferner noch berechnet werden, dass 1 kg Regen-

wiirmer (cca. 2000 Stiick) der Art #. foefida von reifem Hasenmist 261 —311 g
(bei einem Feuchtigkeitsgehalt von 75%) konsumieren koénnen und dabei
280 —396 g Kotballen pro Tag erzeugen.

it
.

10.
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Weitere Angaben zur Lebensweise
von Dendrobaena hortensis (Michaelsen, 1890)
(Oligochaeta: Lumbricidae)

Von
Cs. Csuzp1 und A. Zicsr*

Abstract. Reproduction potential of Dendrobaena hortensis was established with two different
methods and the results compared. For further comparison, the reproduction potential of the species
Eisenia foetida — used generally in experiments of composting processes — was similarly established
with both methods, and results compared with those of D. kortensis. Interactions between D. hor-
tensts and E. foetida were studied in reproduction experiments and it could be established that the
reproduction of D. kortensis was hindered by the presence of K. foetida. On the base of obtained
values of the reproduction potential of D. hortensis the species is equally suitable for the purposes of
composting experiments.

Da in den letzten Jahren zahlreiche biotechnologische Verfahren, u. a.
auch das Kompostieren von verschiedenen organischen Abfillen durch Regen-
" wiirmer, 1n Vordergrund der Interesse getreten sind, wird ausser dem gewOhn-
lichen Mistwurm Eisenia foetida (SAvigNY, 1826) auch nach anderen Arten
gesucht, die als Nutztiere bei der Zersetzung organischer Materialien herange-
zogen werden konnten. Die bisherigen Untersuchungen haben sich mit Erfolg
auf die tropische bzw. subtropische Art Eudrilus eugeniae (KINB., 1867) bzw.
Perionyx excavatus PERRIER, 1872 erstreckt, wobei nachgewiesen werden konnte,
dass sich diese unter entsprechenden Verhiltnissen neben E. foetida ebenfalls
zu Kompostierungen verwenden lassen (GRAFF, 1982; GUERRERO, 1983; Kx1E-
RIEMEN, 1984). Unldngst wurde auch auf andere Arten noch hingewiesen, die
sich aufgrund ihrer biologischen Eigenschaften bei der Zersetzung verschiedener
organischer Substanzen heranziehen lassen (Z1osi, 1985; Csuzpi, im Druck).

An dieser Stelle wollen wir uns mit einer Art: Dendrobaena hortensis (MIcH.,
1890) befassen, die potenziell bei Kompostierung verschiedener organisher
Abfille ebenfalls in Frage kommen konnte.

D. hortensis ist ein 20 —60 mm langer, 150 —500 mg wiegender, kleiner bis
mittelgrosser Regenwurm. Der rote, ungestreifte Wurm stosst aus den Riicken-

* Csaba Csuzdi und Dr. Andrds Zicsi, MTA Talajzoolégiai Kutatéesoport, ELTE Allatrend-
szertani és Okolégiai Tanszék (Bodenzoologische Forschungsgruppe der Ungarischen Akademie der
Wissenschaften, am Lehrstubl fiir Tiersystematik und Okologie der Eétvds-Lordnd-Universitiit),
1088 Budapest, Puskin u. 3.
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poren eine weisse Fliissigkeit hervor, die nicht iibel riecht. In der Holarktig
wird sie oft im Mist oder Kompost angetroffen (Zicst, 1968; Boucms, 1972;
FExDER, 1985).

Da bisher beziiglich des Vermehrungspotenzials dieser Art keine niheren
Angaben vorliegen, sind seit 1984 Vermehrungs- und Ziichtungsversuche durch-
gefiihrt worden, deren Ergebnisse in diesem Aufsatz zusammengefasst werden.

Um das Vermehrungspotenzial von D). horfensis feststellen zu konnen,
musste zuerst die Kokonproduktion, die Zahl der sterilen Kokons und die in
einem Ei sich entwickelnden Jungtiere bestimmt werde. Zu diesem Zweck
wurden auf reifem Hasenmist (durch Auswaschverfahren deponierter Hasen-
mist) verschiedene Versuchsserien durchgefiihrt, deren Ergebnisse nachstehend
angefiihrt werden.

Berechnung der Kokonproduktion

Die Kokons von D. hortensis sind dusserst klein, erreichen kaum die Grosse
eines Stecknadelkopfes. Sie sind eiférmig, an beiden Enden etwas zugespitzt.
Die Kokonproduktion wurde aufgrund eines 76-tigigen Versuches bestimmt,
wobei das Substrat, der reife Hasenmist wéchentlich nach Regenwurmkokons
abgesucht, die Eier und Wiirmer gewogen wurden.

In Tabelle 1 wird die Kokonproduktion von 80 Versuchstieren angefiihrt.
Die Kokonproduktionsangaben beziehen sich auf die Produktion der Kokons
pro Tag und pro Tier.

Tabelle 1. Bestimmung der Kokonproduktion von 30 Tieren in einem 76-tdgigen Versuch

Versuchszeit in Durchschnitts-Gewicht | Durchschnitts-Gewicht | Kokonproduktion

Tagen 1 Tieresin g 1 Kokons in mg pro Tag pro Tier
7 0,20 6,30 0,19
15 0,25 4,10 0,39
27 0,29 3,80 0,71
35 9,32 4,40 1,06
43 0,35 5,36 1,19
50 0,39 3,75 1,64
B5 0,40 3,87 1,65
64 0,38 4,28 1,37
70 0,35 3,71 1,03
76 0,35 3,00 0,31

Wie aus der Tabelle 1 ersichtlich, konnte ein betréchtliches Zunehmen der
Tiere festgestellt werden, diesem folgte jedoch keine Gewichtszunahme der
Kokons. Es konnte entweder zwischen dem Kokongewicht und dem Gewicht
der Tiere oder der Kokonproduktion und dem Gewicht der Kokons eine Korre-
lation nachgewiesen werden.

Den Anteil der sterilen Xokons bestimmten wir zwischen dem 43. und 55.
Versuchstag, wo noch eine steigende Tendenz der Kokonproduktion nachge-
wiesen werden konnte.
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Tabelle 2. Bestimmung der unbefruchteten Kokons

e | |
Durchschnitts- ‘ Kokor} Anzahl der Anzaht
hszeit A produktion .
Versuc. Gewicht 1 o Ta. untersuchten der sterilen 9%
(Tag) Tieres in g gro Tie% Kokons Kokons
L e
43 0,35 1,19 113 11 9,7
50 0,33 1,54 113 39 34,5
85 0,40 1,65 90 49 54,4

Wie aus Tabelle 2 ersichtlich, sind von 316 Kokons 99, also 31,339, steril.
Ein Ansteigen der Kokonproduktion scheint auch zur Erhéhung einer Sterilitit

zu fiihren.

Die Zahl der Jungtiere in einem Kokon wurde aufgrund von 154 Kokons
bestimmt. Die KErgebnisse werden in Tabelle 3 zusammengefasst.

Tabelle 3. Bestimmung der in einem Kokon sich entwickelnden Jungtiere

Kokonzahl Jungtiere J ‘lngtiel'eo insgesamt Zahl der Jungtiere
pro Kokon % zusammen
73 1 47,40 73
64 2 41,56 128
17 3 oder 4 11,04 59
154 — 1009, 260

Wie aus Tabelle 3 ersichtlich, entwickeln sich in einem Kokon im Maximum
4 Jungtiere. Im Durchschnitt von 154 Eiern entwickeln sich 1,69 Jungtiere.

Zur Bestimmung der Inkubationszeit der Kier wurden 5 Exemplare auf
reifem Hagsenmist gehalten und téglich nach Eiern abgesucht. Die Eier wurden
einzeln in Petrischalen unter Leitungswasser aufbewahrt und beobachtet. Die
Versuche wurden bei Zimmertemperaturen von 18-—-22 °C durchgefiihrt. In
Tabelle 4 sind die Krgebnisse unserer Untersuchungen dargestellt.

Tabelle 4. Besttmmung der Inkubaiionszeit bei Kokons von D. hortensis

Inkubationszeit in Tagen

Zahl der Eier

12
13

DO i pd bt DO O O i D O el GO
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Wie aus Tabelle 4 ersichtlich, betrigt die Inkubationszeit bei Eiern von
D. hortensis 191+ 4,5 Tage (vergl. auch ZicsI, 1985).

Aus den bisher berechneten Werten (Kokonproduktion, Sterilitit der Eier,
Durchschnittszahl der Jungtiere in einem Kokon und Inkubationszeit der
Kokons) kann das Vermehrungspotenzial eines Tieres bzw. einer Population
bestimmt werden. Bei den verschiedenen Kompostverfahren sind die Xennt-
nisse dieser Werte fiir die Praxis unerlisslich.

Da die Berechnung des oben erwihnten Vermehrungspotentiales fiir
verschiedene Ausgangssubstanzen immer neu berechnet werden muss, haben
wir versucht, ein genaueres und gleichzeitig einfacheres Verfahren zu erarbeiten.
Dieses Verfahren eignet sich insbesondere fiir solche Arten, deren Nachkommen
besonders klein sind und so beim Auslegen leicht verletzt, bzw. iibersehen werden
konnen. Da bei den vorherigen Berechnungen noch angenommen wird, dass
die ausgeschliipften Tiere alle am Leben bleiben, kann dies zu bedeutenden
Ungenauigkeiten fiihren. Um dies zu vermeiden, sind beim neuen Verfahren
die zu den Versuchen herangezogenen adulten Tiere nach einer gewissen Versuch-
zeit aus den Gefissen entfernt worden. Nachher werden die Jungtiere in bestimm-
ten Abstéinden ausgelesen. Dag Entfernen der adulten Tiere muss unbedingt
noch vor dem Erreichen der Geschlechtsreife der Jungtiere erfolgen.

Zur Bestimmung des Vermehrungspotenzials von D. hortensis mit dem von
uns erarbeiteten neuen Verfahren wurden in 5-maliger Wiederholung die Nach-
kommen von je 10 Tieren, ebenfalls auf reifem Hasenmist gehalten, bestimmt.
Die adulten Tiere wurden nach 68 Tagen entfernt, nachher wurde mit der
Auslese der Jungtiere begonnen.

In Tabelle 5 und 6 werden die Vermehrungswerte, die mit 2 verschiedenen
Methoden erlangt wurden, zusammengefasst und einander gegeniibergestellt.

Tabelle 5. Bestimmung der Jungtiere bei Entfernung der Elterniiere

Versuch Zahl der juvenilen Tiere Zahl de!- Juvenilen pro adulte
Tiere und pro Tag

1 487 0,716

2 476 0,700

3 409 0,601

4 456 0,671

5 452 0,665
X 456 430 0,671 10,044

Tabelle 6. Bestimmung der Jungtiere aufgrund von Berechnung der Kokonproduktion,
Sterilitit und Durchschnittszahl pro Kokon

Versuche Zahl der Juvenilen pro adulte Tiere und pro Tag
1 0,781
2 0,937
3 1,242
X 0,987+0,234
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Beim Vergleich der beiden Mittelwerte mit der t-Probe konnte bei P = 0,05
kein signifikanter Unterschied nachgewiesen werden.

Obwohl kein signifikanter Unterschied besteht, kann aus den oben ange-
fithrten mit grosster Wahrscheinlichkeit angenommen werden, dass nur 709,
der juvenilen Tiere am Leben bleibt. Wenn weiter noch angenommen wird, dass
durch die Stérung der standigen Kokonauslese die Zahl der abgelegten Hier
abnimmt und auch die Sterilitit zunimmt, kann die Uberlebungsrate der juve-
nilen Tiere sich noch kleiner gestalten.

Da FHisenia foetida die am haufigsten fiir Kompostversuche herangezogene
Art ist, wurden zum Vergleich auch mit ihr gleiche Untersuchungen durch-
gefithrt. Wie aus Tabelle 7 und 8 ersichtlich, zeigt . foetida einen geringeren
Nachwuchs mit diesem Verfahren.

Tabelle 7. Bestimmung der Jungtiere bei Entfernung der Elterntiere von K. foetida

. . . Zahl der Juvenilen pro adulte
Versuch Zahl der juvenilen Tiere Tiere und pro Tag
1 467 0,658
2 415 0.585
3 489 0,689
X 457438 0,644 40,053

Tabelle 8. Bestimmung der Jungtiere aufgrund von Berechnungen der Kokonprodultion, Sterilitat
und Durchschnittszahl pro Kokon bei E. foetida

Versuch Zahl der juvenilen Tiere pro adulte pro Tag
1 1,338
2 1,084
3 0,925
X 1,116 40,208

Beim Vergleich der beiden Mittelwerte konnte bei P = 0,05 ein signifikante
Unterschied festgestellt werden. Wie aus den Untersuchungen ersichtlich, ist
das Uberleben bei den E. foetida juvenilen geringer (609%) als bei D. hortensis.
Dieg ldsst sich eventuell mit der in einem Kokon sich entwickelnden hoheren -
Nachkommenzahl erkliren.

In keinem Fall konnte bei Vergleich der mit gleichem Verfahren erreichten
Ergebnisse von D. hortensis und E. foetida ein signifikanter Unterschied nach-
gewiesen werden.

Uber Wechselbeziehungen zwischen D. hortensis und E. foetida

In Ungarn kommen die beiden Arten sehr selten zusammen in einem Biotop
vor. Wie beobachtet werden konnte, leben sie auch im Kompost meistens
separiert. Ob dies vom verschiedenen Rottezustand des Kompostes bedingt ist,
oder ob andere Wechselbeziehungen bestehen, sollte anhand von Fortpflan-
zungsuntersuchungen geklirt werden.
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i warden auf reifem Hasenmist 10 —10 Exemplare vor
- D. hol;ltelfsi? ﬁfﬁfi}z@m gesondert auf Nachkommen getestet. In 5 Wiedel:
holungen wurden auf gleichem Bubstrat je 10 Exemplare von D. horlensi.
und E. foetida zusammen untersucht. Nach 41 Tagen wurden samthghe Eltern
tiere aus den Versuchen entfernt. Von da an wurde das Su‘qstrat ofters nact
Jungtieren abgesucht. Die Jungtiere der gemischten Population wurden abge

t5tet und aufgrund der Borstenanordnung separiert.
Tn Tabelle 9 fassen wir die Ergebnisse unserer Untersuchungen zusammen

Tabelle 9. Bestimmung des Vermehrungspotenzials bei D. hortensis und H. foetida in separierter
und gemvischter Zucht

Zahl der s
Eltern. Zeahl der Durchsch- G_ewlcht der Eltem- Vermeh-
g Eltern- ittazahl | bieTe 24 Beginn am Jung. | Fungspo-
Art tiere am | ;oo am | PA 05 Ende des Versuches |2 8" | tenzial o,
Anfeng der El- . tiere .
Ende des : in g von Jungtier
fice 'Versuches terntiere 1 Tier ro adult
Versuches P
&, foetida 20 19 19,76 0,60 0,65 376 0,47 100
D, hortensis 20 20 20 0,30 0,46 367 0,46 100
E. joeﬁda-i— 50 47 48,4 0,60 0,64 946 0,47 100
. horlensis 50 42 46 0,29 0,41 213 0,11 24,4

Wie aus Tabelle 9 ersichtlich ist, scheint die Fortpflanzung von D. hortensis
in Gegenwart von E. foetida gehemmt zu sein (24,4%,), wihrend bei E. foefida
sich kein Nachteil nachweisen liess. Ob der Riickgang bei den juvenilen von
D. horiensis auf die Anwesenheit von E. foetida selbst oder auf die Toxizitét der
Losungen zuriickzufiihren ist (KAPLAN et al, 1980), muss durch spéter durchge-
fiihrte Untersuchungen entschieden werden.

Obwohl E. foetida bedeutend grosser als D. hortensis ist, darf letzterer bei
Kompostierungsverfahren potenziell nicht ausser acht gelassen werden. Erstens
deswegen nicht, da das Vermehrungspotenzial dem von E. foetida gleich ist,
zweitens auch schon deswegen nicht, weil die Coelomfliissigkeit nicht tibel riecht
und so bei Verwertung von Tierfutter, wie dies auch bei E. eugeniade von KNIER-
IEMEN (1984) festgestellt wurde, gegeniiber E. foetida einen Vorteil bedeutet.
Es wiirde sich lohnen, die Zersetzungstitigkeit dieser Art auch an verschiedenen
anderen organischen Abfillen zu testen und mit den Ergebnissen von E. foetida
zu vergleichen.
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Eine neue Enchytronia-Art aus Marokko

Von
K. D6zsa-FArras*

Abstract. A new species of Enchytraeidae, Enchytronia baloghtsp. n. is described from Morocco.
It may be distinguished from the other species of the genus by the presence of setae in the dorso-la-
teral bundles.

Im Rahmen der von Prof. Dr. P. OmoDEO 1986 in Marokko geleiteten
zoologischen Expedition wurden von Prof. Dr. F. BERNINI (Siena) auch Boden-
proben gesammelt, die mir freundlicherweise auf Nachweis von Enchytraeiden
iibersandt wurden. Fiir die Uberlassung des Materials spreche ich beiden oben
erwithnten Herren auch an dieser Stelle meinen besten Dank aus. Da die Tiere
meistens nur in vivo bestimmt werden konnen, ist die Beschreibung der Proben
fortlaufend gewesen; an dieser Stelle soll die Beschreibung einer neuen Art,
Enchytronia baloghi sp. n. erfolgen.

Material und Methode

Wegen der geringen Menge der zugesandten Bodenproben (cca 50 cm?)
wurde der Boden in kleinen Mengen auf einem Planktonnetz ausgewaschen.
Mit Hilfe eines Mikroskopes wurden die Enchytraeiden ausgelesen und in wvivo
bestimmt. Nach einem Fixieren in 70%, Alkohol bzw. Bouenlosung wurden die
Tiere in 709, Alkohol aufbewahrt.

Enchytronia baloghi sp. n.
(Abb. 1 a—e)

Kleine Art. Holotypus: Liange lebend 3,5 mm, Breite 0,18 mm, Segmentzahl
23. Bei den Paratypen: Lénge lebend 3 —3,5 mm, Breite 0,14 —0,20 mm, am
Giirtel etwas breiter, Segmentzahl 19 —26. Kopfporus O/I, Dorsalporen fehlen.
Farbe weisslich. Borsten gerade, mit wohl entwickelten entalen Haken: 2—2:
2 — 2. Borsten in den dorsolateralen Biindeln — im Gegensatz zu den iibrigen

* Dy, K!drc_t Dézsa-Farkas, ELTE Allatrendszertani és Okolégiai Tanszék (Lehrstuhl fine Tier-
systematik und Okologie der Eotvés-Lorand-Universitit), 1088 Budapest, Puskin u. 3.
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Abb. 1. Enchytronia baloght sp. n. a: Gehirn, b: Nephridium, ¢: IV —VII. Segment: (id: Intestinal-
divertikel, s: Spermatheka, ps: primiire Septaldriisen, ss: secundéire Septaldriisen), d: Spermatheka,
e: Spermatrichter

Enchytronie-Arten — sind vorhanden, fehlen nicht. Im XII. Segment fehlen
die Borsten. Linge der Borsten 25—27 um. Clitellum vom XII bis 1/2 XIII.
Segment; Driisen in Querreihen geordnet, wohl entwickelt, insbesondere auf
der Dorsalseite.
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Gehirn 1 1/2 —2mal linger als breit (Abb. 1 a), vorne konvex, Hinterrand
eingeschnitten. Peptonephridien fehlen. Intestinaldivertikel im VI. Segment
(Abb. 1 ¢). Chloragongenzellen sind vom IV. Segment beginnend vorhanden.
Grosse etwa 20 um, mit lichtbrechenden Olvakuolen gefiillt. Lymphozyten
(Lénge 25 — 38 um), oval und fein granuliert. Von den 8 priméiren Septaldriisen-
paaren die ersten zwei dorsal kommunizierend, die 3. Septaldriisen getrennt und
gelappt umrandet. Ausserdem noch 3 Paar sekundire Septaldriisen vorhanden
(Abb. 1 c). Riickengefiiss entspringt im XII—XIII. Segment. Blut farblos.
Ausfithrungsductus der Nephridien ist posteroventral (Abb. 1 b).

Vesicula seminalis fehlen. Spermatrichter (Abb. 1 e) ungafihr 2mal linger
als breit, betragen nahezu 1/3 des Xorperdurchmessers. Kragen schwach ent-
wickelt, Samenleiter lang, Durchmesser 3,3 um. Penialbulbus klein und kompakt.

Spermatheken (Abb. 1 d) bestehen aus einer runden Ampulle; der kurze
entale Ausfithrungsgang der beiden Spermatheken ist miteinander nicht
verbunden, miindet so in den Oesophagus. Ektaler Ausfithrungsgang ungefihr
ebenso lang wie Ampulle (24 —33 um), mit Driisen bedeckt, an der Offnung
noch eine grosse Driise vorhanden.

Zahl der untersuchten Individuen: 4.

Typischer Fundort: Rabat (Marokko), Wald Mamore, 225 m,
Wiesenhumus, 1. 5. 1986. Leg.: F. BERNINI.

Holotypus: E. 2. Paratypen: P. 15 (3 Ex.). Das Typenmaterial wird
in der Sammlung des Lehrstuhls fiir Tiersystematik und Okologie der L.-
Eotvos-Universitiat, Budapest, aufbewahrt.

Die neue Art wird zu Ehren nach Herrn Prof. Dr. J. Bavrock (Budapest)
benannt.

Die neue Art unterscheidet sich von allen bisherigen Enchytronia-Arten
(E. parva NIELSEN & CHRISTENSEN, 1959, K. annulata NTELSEN & CHRISTENSEN,
1959, K. christenseni DOzZsA — FARKAS, 1970, £. minor MOLLER, 1971, K. hellenica
DumNICKA, 1979) dadurch, dass vom VIII—X1. Segment in den dorsolateralen

Jiindeln die Borsten vorhanden sind. Ausser der neuen Art befindet sich noch
bei E. christensent keine Verbindung zwischen den beiden Spermatheken, die
Spermatheken weisen jedoch eine andere Form auf.
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Nihrstoffumsatz des Japanischen M6vchens
(domestizierte Form von Lonchura striata [L.])
in den verschiedenen Perioden des Briitens

Von
G. GErE*

Abstract. Daily food consumption (C) and the proportions of food allocated among faeces and
urine (FU) and respiration (R) were measured under laboratory conditions in different periods of
breeding. The egg production was also studied.

Two types of food were used: millet and millet + boiled egg. Metabolic efficiency of millet
was higher than that of the boiled egg, although females needed the latter for egg production. Birds
consumed less food — contrary to expectation — from the beginning of nest building till the end of
incubation than before. The proportion of food used for respiration was higher during incubation
than during other periods of breeding. Food consumption did not inerease either during egg forma-
tion. We think that birds used their own reserves for egg formation resulting in the decrease of their
weight, which can be supplied only during a longer period.

Der Stoffwechsel der Vogel ist sehr eigenartig. Ihr Energieanspruch ist
ausserordentlich gross, einen betrichtlichen Teil ihrer Nahrung verbrauchen
sie zur Deckung ihres diesbeziiglichen Bedarfes. Gleichzeitig sind sie dominante
Mitglieder der Mehrheit der Lebensgemeinschaften. Ihre Rolle im Stoff- und
Energieumsatz der lebenden Systeme ist von hervorragender Wichtigkeit.

Lasiewsxr und Dawsox (1967) reihen die Vogel von energetischen Gesichts-
punkt in zwei Gruppen. In die erste Gruppe gehéren die Sperlingsvogel, in
die zweite die iibrigen. SCHILDMACHER (1982) berichtet dariiber, dass die Sper-
lingsvogel im allgemeinen iiber einen mehr als 1,5mal grosseren Energieumsatz
verfiigen als sonstige Vogel von #hnlicher Koérpergrosse. Laut Zar (1968)
lassen sich hingegen die Vogel von produktionsbiologischem Gesichtspunkt nur
je Familie oder Genus gut gruppieren. KENbEIGH (1970) vertritt den Stand-
punkt, dass im Stoffwechsel (existence metabolism) der beiden Gruppen der
Unterschied an einer hoheren Temperatur (z. BB. bei 30°C) nachgewiesen werden
kann, bei 0°C eliminiert sich aber schon dieser Unterschied. Jedenfalls miissen
wir als Tatsache in Betracht ziehen, dass die Sperlingsvogel die grosste Gruppe
der Vogel darstellen und so muss ihre Bedeutung auch dementsprechend aus-
gewertet werden.

* Dr. Géza Gere, ELTE Allatrendszertaui és Okoldgiai Tanszék (Lehrstuhl fur Tiersystematik
und Okologie der E6tvés-Lordnd-Universitit), 1088 Budapest, Puskin u. 3.
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Aufgrund der obigen Bedenken wandten wir unsere Aufmerksamkeit den
Sperlingsvogeln zu. Das zu Versuchszwecken herangezogene Japanische Mévchen
( Lonchura siriata, domestizierte Form) betrachten wir als Modelltier. Unsere
Wahl fiel deshalb auf die Individuen dieser Art, da sie die Verhiltnisse der
Innenraumhaltung und die mit dem Versuch einhergehenden stérenden Wir-
kungen besonders gut ertragen (EisNER, 1960; GERE, 1974). Gleichzeitig wird
durch Erfahrungen bewiesen, dass die verschiedenen Arten von produktions-
biologischem Gesichtspunkt in Typen gereiht werden kénnen (GERE, 1979).
Die Ergebnisse werden sich also voraussetzlich auch fiir die Eigenartigkeiten
mehrerer anderer Sperlingsvogel als anwendbar erweisen. Nachdem uns der
Stoff- und Energiebedarf der in geschlossenem Raum gehaltenen Lonchura,
also mit beschrinkten Bewegungsmoéglichkeiten bekannt ist (Gere, 1974),
suchten wir auf die Frage eine Antwort, wie weit sich dieser Anspruch im Falle
ahnlicher Umweltverhiltnisse in den verschiedenen Brutperioden modifiziert.

Methode

Die Versuchsvigel wurden paarweise in Kifigen mit einer Grundfliche von
25X 42 ¢cm untergebracht. Auf die Kifige hiingten wir zur entsprechenden Zeit,
um den Bruttrieb hervorzurufen bzw. das Nisten zu erméglichen, 10X 10X 10 cm
grosse Nistkisten. Die Zimmertemperatur schwankte zwischen 20 —22°C,
Es wurde téglich fiir 12 Stunden lange Beleuchtung gesorgt.

Die Nahrung war bei einem Teil der Vogelpaare nur Hirse, mit Vitamin-
praparaten erginzt. Anderen Vogeln wurde ermoglicht ausser Hirse auch hart-
gesottene und geriebene Hiihnereier in ihrem Bedarf entsprechender Menge zu
konsumieren. Wasser stand ihnen unbeschrinkt zur Verfiigung. Die Nahrung
gaben wir ihnen gewogen in lufttrockenem bzw. das Ei in natiirlichem Zustand.
Gleichzeitig stellten wir den Wassergehalt dieser Nahrung mit Hilfe der bei
104°C bis zur Gewichtskonstanz erfolgten Trocknung einer eigenen Probe fest.
Nach 24 Stunden sammelten wir den Nahrungsrest quantitative zusammen
und wogen ihn in absolutem Trockenzustand. Den Verbrauch geben wir in
absoluter Trockenmenge an. Das produzierte Exkrement (also Fazes + Harn-
komplex) sammelten wir tédglich zusammen. Seine Menge teilen wir gleichfalls
auf absolutem Trockenzustand bezogen mit.

Die Menge der respirierten Stoffe (R) gaben wir aufgrund des Unterschiedes
des Verbrauches (C) und der Menge der Fizes-Harnstoffe (FU) an, aus der
Feststellung ausgehend, dass sich die Kérpermenge des Vogels in den einzelnen
Perioden des Versuches praktisch nicht veridnderte, also es musste in der Relation
des Stoffwechsels die Proportion C = FU + R bestanden haben. Davon bildet
notwendigerweise eine Ausnahme die Periode des Eierlegens, als ein Teil der
Néhrstoffe zur Eierproduktion verwendet wurde. In dieser Periode haben wir
von der Errechnung der zur Atmung verbrauchten Stoffmenge Abstand genom-
men.

Untersuchungsergebnisse

Uber den Stoffumsatz der Vogel informiert uns Tab. 1. Unter der Zeit
ausserhalb der Brutperiode ist die Anfangsphase des Versuches zu verstehen,
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als der Nistkasten noch nicht auf den Kifig angebracht war. Die Periode des
Nestbaues begann mit seiner Anbringung, da durch den Anblick des Nist-
kastens bei den Vogeln die Aktion des Nestbaues sozusagen sofort ausgeldst
wurde.

Tabelle 1
&
g9 Von der
PR K ti
. Bogl 5@ Cx 100 onsumtion FU %100 Rx 100
Periode T Yn| g
= E G . . C C
:§ £5| 23 Hirse Ei
NGNS % %
A Ausserhalb 16 125 | 19,77+1,90 100 - 15,75+1,28 84,25
der Brut-
B phase 6 18 | 19,364+2,01 { 82,94+6,5 17,1 | 19,74 4+0,19 80,26
A Nestbau 12 143 | 16,37+1,53 100 - 15,81+4+1,47 84,19
B 12 72 | 18,77+1,70 | 83,7+4,2 16,3 | 18,68+1,41 81,32
A Eierlegen 8 63 | 16,67+2,25 100 - 14,104+1,38
B 6 16 | 17,04 +1,97 | 83,2+8,1 16,8 | 15,95+1,88
A Briiten 8 89 | 17,16 40,80 100 - 15,17 4+0,70 84,83
B 6 39 | 18,60+1,12 | 89,041,5 11,0 | 16,4640,55 83,54

A = Hirge als Nahrung; B = Hirse und Hiihnerei als Nahrung; C = absolute Trockenmenge
der tiglich verbrauchten Nahrung (g); FU = absolute Trockenmenge der tiglichen Menge des
Fiizes + Urin (g); G = lebende Kérpermenge des Vogels (g); R = absolute Trockenmenge der
tiglich respirierten Stoffe

Die Daten der Tabelle weisen darauf hin, dass die Japanischen M&vchen
die Samennahrung in quantitativer Hinsicht zu jeder Zeit mit besserem Wir-
kungsgrad verwerten als das Hiihnerei. Die Menge der FU-Stoffe war nimlich
bei den ausschliesslich mit Hirse erndhrten Paaren im Verhiltnis zur Konsumtion
stets geringer, als bei denen, die auch gesottene Eier konsumierten. Gleichzeitig
soll aber bemerkt werden, dass die Vogel zur Eierproduktion auch das an tieri-
sches Eiweiss reiche Hiihnerei dennoch benstigt haben. Die ausschliesslich mit
Hirse ernihrten Weibchen produzierten niamlich in keinem einzigen Fall ein
ganzes Geheck (4 — 3 Eier), legten ihre Eier — wie ansonsten in iiblicher Weise —
nie tidglich nacheinander und die Eier waren unfruchtbar.

Es scheint, dass sich die Nahrungsverwertung zur Zeit des Eierlegens und
des Briitens miissig verbessert. Die Proportion der ausgeschiedenen (FU) Stoffe
vermindert sich zu dieser Zeit. Dies stimmt unter anderen mit den an Zebra-
finken vorgenommenen Untersuchungen von EL-WaAIrLLy (1966) tiberein. Die
Untersuchungsergebnisse hatten — abgesehen davon — zu einem nicht erwar-
teten Resultat gefiirt. Den Daten der Fachliteratur nach ist der Energiever-
brauch der Vogel in allen Phasen des Briitens grosser als ausserhalb dieser
Titigkeit. Dies ist z. B.im Zusammenhang mit Troglodytes aedon (KENDEIGH,
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1963) und Passer domesticus (KENDEIGH, 1970) bekannt. Nach Er-WanrLy
(1966) wurde der Energiebedarf des Zebrafinken schon zu Beginn des Nest-
baues grosser. Besonders verstandlich zu sein scheint, dass der Energieumsatz
des Weibchens zur Zeit des Eierlegens betrichtlich zunimmt (SCHILDMACHER,
1982). Trotz dessen konnte in unserem Versuch das Gegenteil der bisherigen
Beobachtungen wahrgenommen werden. Die Vogel konsumierten vom Beginn
des Nestbaues (bei Anbringung des Nistkastens auf den Kifig) weniger als
sonst. Diese Erscheinung lidsst sich damit erklidren, dass die M6évchen ausseror-
dentlich ruhige Vogel sind. Nach der Anbringung des Nistkastens bezogen sie
diesen sozusagen sofort und bewegten sich nur wenig. Zum Bau der (in den
gegebenen Fillen) einfachen Nestern beanspruchten sie minimale KEnergie.
Die zum Nestbau benétigte Heumenge legten wir im vorhinein in den Nistkasten.
Es kann daher angenommen werden, dass der bei anderen Vogeln wihrend des
Nestbaues beobachtete grossere Energiebedarf nicht in der Anderung des
physiologischen Stoffwechsels (hormonalen Ursprunges) zu suchen ist, sondern
dass dies lediglich durch das Einsammeln des Nestbaumaterials und durch die
mit dem Bau des Nestes einhergehende grossere Bewegungstitigkeit hervorge-
rufen wird. Die zum Briiten der Lonchura striata notige Energiemenge wird
durch die infolge der verminderten Bewegungsaktivitit hierzu anwendbare
Plus-Energie und die bessere Verwertung der Nahrung reichlich kompensiert.
Die Nahrungssuche beanspruchte ebenfalls sehr geringe Bewegungsaktivitit,
da ihre Nahrung in der Nihe des Nestes untergebracht wurde. Hs ist gewiss,
dass im Freien briitenden Viogel — um die Eier warm halten zu kénnen — ihre
Nahrung auf eine kiirzere Zeit beschriinkt, mit grosserer Suchaktivitit einsam-
meln. Hiermit last sich die Zunahme ihres Nahrungsverbrauches erkliren.
Besonders iiberraschend ist, dass unsere Versuchsvigel selbst zur Zeit des
Eierlegens die Nahrung nicht in grosserer Menge zu sich genommen haben. Im
Hintergrund dieser Erscheinung steht, dass die Weibchen die das Ki aufbauenden
Stoffe in entscheidender Mehrheit nicht unmittelbar aus ihrer Nahrung, sondern
aus ihren eigenen Korpersubstanzen gedeckt haben, was eine nur wahrend einer
lingeren Zeit sich ersetzende Koérpermengenverminderung zur Folge hatte.
Die lebende Koérpermenge der Weibchen war 13 —17 g. Die frische Menge ihrer
Hier schwankte einzeln zwischen 0,95 —1,42 g. Wahrend des Hierlegens des aus
4—5 KEiern bestehenden Geheckes verloren die Weibchen aus ihrer Korper-
menge 1,2-4,2 g. Kine dhnliche Erscheinung beobachtete iibrigens auch PINOWSKA
(1976) im Falle des Haussperlings. Weitere Untersuchungen kénnen entscheiden,
wie allgemein dieser eigenartige Stoffumsatz im Kreise der Sperlingsvogel ist.
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Opusc. Zool. Budapest, XXIII, 1988

Uber einige Arthropoden-Gruppen aus dem
Biosphiire-Reservat des Pilis-Gebirges (Ungarn)

1. Die Diplopoden, Chilopoden, Weberknechte und Spinnen vom
Szamar-Berg und aus der Umgebung der Loss-Wand von Basaharc

Von
I. Logsa*

Abstract. Author gives data on the diplopod, chilopod and spider populations of two localities
in the Pilis Mountains, viz. from the Szamar Hill and the surroundings of the loess wall at Basahare.
Investigations were carried out with a modified type of Barber’s soil traps during a growing season,
a year, respectively. The localities are significant both in phytogeogra.phlca.l and zoogcographical
respect because of their geographical position.

Das Pilis-Gebirge ist der nordlichste Teil des Transdanubischen Mittelgebirges. Es liegt in der
Nihe von Budapest, und ist so dem Turistenverkehr stark ausgesetzt. Am Rande und in den ver-
schiedenen Becken sind alte und blithende Siedlungen vorhanden, die zahlreiche kulturhistorische
Andenken hiiten. In der Umgebung der Siedlungen wird intensive Landwirtschaft betrieben, doch
sind in der letzten Zeit viele Obst- und Weingérten wieder verwildert, de sie nicht mehr gepflegt
werden. Trotzdem gibt es noch zahlreiche naturnahe, vom Menschen weniger belastete, meistens
unter forstwirtschaftlicher Betreuung stehende Gebiete. Da diese Gebiete in der Nihe einer Welt-
stadt liegen, und so diesem Anziehungskreis stark ausgesetzt sind, eignen sie sich ausgezeichnet fiir
langfristige Untersuchungen, deren Zielsetzung den Einfluss des Menschen auf Flora und Fauna
und deren Verinderungen zu verfolgen, heute in Mittelpunkt des Interesses steht.

Die natur- und kulturhistorischen Schitze dieses Gebietes veranlassten die Naturwissen-
schaftliche Abteilung des UNESCO vom 17, II. 1981 23 600 ha des Pilis-Gebirges als Biosphire-
Reservat zu erkliren. Betreuer dieses Gebietes ist die Staatliche Parkforstwirtschaft von Pilis,
withrend aus dem Gesichtspunkt der Naturschutzverwaltung zwei Naturschutzémter (Budapest
und West-Transdanubien) fiir dieses Gebiet verantwortlich sind.

Aus botanischem Gesichtspunkt ist das Pilis-Gebirge bereits gut bekannt, die floristische Lite-
ratur is sehr reich, iiber die Pflanzenassoziationen unterrichtet uns die grundlegende Arbeit von A.
HorANszryY (1964). Vicl weniger sind die Arthropoden dieses Gebietes erforscht worden. Von den
im Titel angefithrten Tiergruppen sind kaum einige faunistische Angaben angefiithrt worden.

Die vielseitige Erkundung der Lebewelt wurde unter Leitung des Okologischen und Botani-
schen Instituts der Ungarischen Akademie der Wissenschaften, Vécratét (Direktor Dr. A. BER-
czIx) im Jahre 1982 begonnen, und wird seither auch fortlaufend von diesem Institut koordiniert.
Die Zoologen haben zuerst mit dem Inventar der dort lebenden Tierwelt begonnen, und versucht die
Gemeinschaftsverhéltnisse einzelner Tiergruppen zu erkunden.

* Dr. Imre Loksa, ELTE Allatrendszertani és Okolégiai Tanszék (Lehrstuhl fur Tiersystematik
und Okologie der Eétvés-Lorénd- Universitdt), 1088 Budapest, Puskin u. 3.
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Das als Pilis-Gebirge bezeichnete Gebiet teilt sich aus geologischem und
geographischem Gesichtspunkt in zwei Hauptteile. Der grossere, imposantere
Teil ist das auf Andesit-Grundstein gebildete Visegrader Gebirge, der andere,
verhiltnismissig schmale, in SO —~NW Richtung verlanfende, auf Kalkstein
gebildete Teil ist das im eigentlichen Sinne als Pilis-Gebirge bezeichnete Gebirge.
Bis 1986 standen die Gebiete auf Andesit im Mittelpunkt der Untersuchungen.

Die Untersuchungen der letzten vier Jahre brachten insbesondere iiber
die im Boden lebenden Arthropoden viele neue Erkenntnisse hervor. Die ein-
heitliche Bekanntmachung dieser ist leider an einer Stelle nicht moglich,
deswegen werden die Veroffentlichungen des Pilis-Gebirge — Biosphire-
Reservates laufend numeriert, um die in verschiedenen Zeitschriften erscheinen-
den Arbeiten im spiteren leichter erreichbar zu machen. Die einheitlich ver-
fertigte Ubersichtsskizze erleichtert das Identifizieren des Untersuchungs-
gebietes, die Detailskizzen geben iiber die Verteilung der Bodenfallen oder
andere Sammelstellen Aufschluss. Meiner Meinung nach sind diese Angaben
#usserst wichtig, da anzunehmen ist — und dies wire auch erforderlich — dass
man diese Untersuchungen nach 15—20 Jahren wiederholen miisste. Nur so
kann man sich ein Bild iiber die Verinderungen, das heisst, iiber die Tendenz
dieser machen.

Bei der Auswahl der Untersuchungsstellen wurden immer die Pflanzenas-
soziationen zugrunde genommen. Bei der Identifizierung dieser Pflanzen-
gesellschaften war mir stets Herr Dozent Dr. A. HorANszx Y zur Hilfe, dem ich
auch an dieser Stelle meinen besten Dank ausspreche. Fiir die Feststellung der
qualitativen Zusammensetzung der in der Waldstreu und im Boden vorkommen-
den Arthropoden (Makrofauna) wurden modifizierte Barber-Fallen mit Athylen-
glikol verwandt. Die Plastikbecher waren von 3 dl Grosse. Im allgemeinen waren
diese Fallen ein Jahr lang im Boden, und wurden wihrend dieser Frist viermal
geleert. In der Winterperiode wurden die Fallen nicht ausgehoben. Bei den oft
schwierigen Feldarbeiten war mir Frl. M. SripL stets weitgehend behilflich;
fiir ihre selbstlose Hilfe spreche ich ihr auch an dieser Stelle meinen besten
Dank aus.

A) Szaméar-Berg (auf einigen Karten auch als Zamar-Berg bezeichnet)

Der nordlichste Berg des Szentendre — Visegrad —Gebirges (1. Skizze: 1)
liegt unmittelbar entlang der Donau. Durch seine Randlage sowie durch die
Begrenzung von drei Becken wird dieser Teil von den anderen Bergen stark
isoliert. Die Pflanzengesellschaften sind hier ziemlich verschieden. Auf der
Nordseite stehen Linden- und HEschen-Bestidnde mit Buchen, Hainbuchen,
Eichen zusammen, wihrend auf den siidlichen und stidostlichen Héngen zwischen
Orno- und Corno-Quercetum-Besténden Flecken von Stipetum stenophyllae
und Festucetum pseudodalmaticae anzutreffen sind. Im allgemeinen kann aus-
gesagt werden, dass die siidliche Exposition sehr trocken und heiss ist.

Unsere Untersuchungen erfolgten in vier Assoziationen insgesamt in 11
Bestinden vom 29. V. 1985 bis 4. VII. 1986.

«) Stipetum stenophyllae

Die erste und zweite Untersuchungsstelle (Tab. 1) war in einem Bestand.
Es handelt sich um einen alten, mindestens seit 50 Jahren forstwirtschaftlich
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bearbeiteten Wald, der im unteren Drittel direkt mit aufgelassenen Weingirten
in Verbindung steht. Exposition S.

Der andere Bestand war von SW —Exposition und zieht sich unter Felsen
hin, die sich mit Festucetum pseudodalmaticae-und Orno-Quercetum-Bestin-
den beriihren, welche auf Tabelle 1 mit einer 8 bezeichnet sind (Tab. 1; 3).

Von den Diplopoden kamen insgesamt 7 Individuen in den Fallen vor, die
zu 5 Arten gehdéren. Das Vorkommen aller Arten weist auf die Nihe des Waldeshin.

Von den Chilopoden kamen 19 Individuen vor, die 2 Arten angehérten.

Die drei Weberknecht-Arten waren mit 4 Individuen vertreten. Das Vor-
kommen von Opilio saxatilis muss wegen ihrer Seltenhelt besonders hervorge-
hoben werden.

Von den Spinnen wurden 573 Exemplare gefangen, die 58 Arten angehoren.
Die Unterschiede in den einzelnen Bestédnden sind auffallend gross. Es muss
jedoch erwihnt werden, dass wegen der Wihitdtigkeit von Wildschweinen
in den Bestéinden 1 und 2 Liicken bei den Fallen vorgekommen sind. Trotzdem
war die Art- und Individuenzahl im 3. Bestand bedeutend hoher als am 1. und 2.
Untersuchungsort. Im 3. Bestand liess sich auch die Nahe des Waldes nach-
weisen, z.B. weist darauf die hohe Individuenzahl von Zelotes villicus hin. Aus
faunistischem Gesichtspunkt ist die artlich nicht vollkommen geklarte Zodarion,
ferner sind die Arten Callilepis schuszteri, Pythonissa exornata, Phacocedus bracca-
tus und Neon rayi von besonderem Interesse.

11 Opuscula Zoologica 161



b) Festucetum pseudodalmaticae

Die in Tabelle 1 mit 4 und 5 bezeichneten Bestdnde sind als Waldlichtungen
in Corno-Quercetum-Bestinden aufzufassen. Sie befinden sich auf Héngen von
20 —-30° mit westlicher Exposition. Die Bestdinde 6 und 7 sind beinahe von
Plateau-Lage, felsig (besonders letzterer) und ebenfalls von Corno-Quercetum-
Fragmenten umgeben.

Von den Diplopoden sind 5 Arten angetroffen worden, aber nur mit 9
Exemplaren. Von diesen ist nur eine Art, Megaphyllum unilineatum, eine wahre
Rasen-Art, die iibrigen sind offensichtlich aus den Corno-Quercetum-Bestinden
eingewanclert, sie sind besonders im Herbst und im Frithjahr aktiv.

Die 30 Individuen der Chilopoden,die in die Fallen geraten sind, gehoren
zwei Arten an, und auch davon sind 27 Exemplare Lithobius muticus ange-
horend.

Die 96 Exemplare der Weberknechte konnten zu 6 Arten gestellt werden.
Die Verteilung der Individuenzahlen in den einzelnen Bestéinden ist sehr variabel
und widerspiegelt sehr kennzeichnend den Charakter der Bestiinde. Bestand
4 und 5 (die ingrunde genommen Waldlichtungen sind) verfiigen tiber vier
Waldarten, von denen die Individuenzahl von Zacheus convexus besonders
hoch ist. Tm 6. Bestand kamen bloss 6 IExemplare in den Fallen vor; es ist
anzunehmen, dass sie aus dem Corno-Quercetum-Bestand eingewandert sind.
Im felsigen. steinigen 7. Bestand waren nur 9 Individuen von Opilio saxatilis
vertreten.

Die Spinnen waren mit 962 Exemplaren, die 82 Arten anghoren, anwesend.
Die Verteilung in den einzelnen Besténden war ziemlich ausgeglichen, sie wech-
selte zwischen 213 und 269 Individuen. Weniger ldsst sich dies in der artlichen
Verteilung aussagen. Wie bei den Weberknechten, waren im 4. und 5. Bestand
mehr waldbewohnende Arten anzutreffen, im 6. Bestand wurden Ubergangs-
formen, aus dem Wald stammende Arten nachgewiesen. Der 7. Bestand zeigt
die wenigsten Beziehungen zur Waldfauna.

Die vier Bestinde miteinander vergleichend, kann festgestellt werden,
dass die Spinnen-Gemeinschaften eigentlich sehr interessante Vertreter auf-
weisen. Von diesen sollen nur einige hervorgehoben werden, wie z. B. Nemesta
pannonica, fir die der Bestand 6 das nordlichste Vorkommen ihrer bisher
bekannt gewordenen Verbreitung ist; die drei Arten der Familie Dictynidae
sind kennzeichnende Rasen-Tiere; die Arganna-Art ist neu. so auch die Zodarion-
Art.

¢) Orno-Quercetum und Corno-Quercetun.

In beiden Assoziationen wurden je zwei Bestinden untersucht. Von den
botanischen Verschiedenheiten abgesehen, ist die ausserordentliche Trockenheit
im Sommer ein gemeinsames Kennzeichen der beiden Bestinden. In Bezug der
Tiergemeinschaften sind nur minimale Unterschiede vorhanden, so dass sie
gemeinsam besprochen werden konnen.

Die 126 Individuen der Diplopoden gehoren 4 Arten an. Hinsichtlich der
Diplopoden-Gemeinschaften unterscheiden sich die beiden Bestéinde. Im Orno-
Quercetum-Bestand (8 und 9) kamen alle vier Arten vor, die Gesamtindividuen-
zahl betrigt 110, wobei Cylindroiulus boleti mit 24, Megaphyllum projectum
mit 79 Exemplaren vertreten war. Im Corno-Quercetum-Bestand (10 und 11)
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waren nur zwei Arten, Cylindroiulus boleti und Megaphyllum projectum anwesend,
insgesamt mit 16 Kxemplaren.

Die Chilopoden waren nur mit 3 Arten vertreten, insgesamt 11 Individuen.
Zwischen den beiden Assoziationen war kein wesentlicher Unterschied.

Von den Weberknechten kamen in den Fallen 155 Exemplare vor, die 6
Arten angehorten. Zwischen den beiden Assoziationen war kein wesentlicher
Unterschied, in beiden dominierte Zacheus crista und Fgaenus convexus. Der
Corno-Quercetum-Bestand war etwas individuenarmer.

Die 974 Spinnen-Individuen gehorten 61 Arten an. In den vier Bestéinden,
die zwei Assoziationen angehorten, war die in Fallen geratene Individuenzahl
der Spinnen ausgeglichen und bewegte sich zwischen 227 und 269. In der Arten-
zusammensetzung sind keine bedeutenden Unterschiede, das heisst, die vor-
handenen Unterschiede sind bei den Arten die in niederer Individuenzahl vor-
kommen. Gekennzeichnend ist die Spinnengemeinschaft durch Amawurobius
ferox und Leptyphantes flavipes, die mit hohen Individuenzahlen vertreten waren.
Die 11 Arten der Familie Drassidae heben den strauchartigen Charakter des
Bestandes hervor, dies wird auch durch das Vorhandensein von Asagena phale-
rata betont.

Im allgemeinen kann festgestellt werden, dass in den untersuchten Bestén-
den des Szamér-Berges in den Assoziationen die Spinnengemeinschaften am
kennzeichnendsten und aus faunistischem Gesichtspunkt am interessantesten
sind. Es dominieren Arten von siidlichem Charakter, die Trockenheit und Hitze
bevorzugen.

B) Lossgrube bei Basaharc

Die Untersuchungstelle liegt am Fusse des Berges unweit von der Donau.
Die Lossdecke wurde lange Zeit hindurch abgetragen. Die steilen Hinge der
Grube (50 —60 bis 80°) sind heutzutage von einer Pflanzendecke bedeckt. Die
fritheren Ausgrabungen wurden von der Erosion in tiefe Kliifte gespaltet.
Der grosste Teil des gestorten Gebietes ist von Festuca-Rasengesellschaften
bedeckt, die breiten Tiler fithren auf der der Donau zu verlaufenden Seite
Ahorn-Eichen-Fragmente, oder sich schwer und schwach entwickelnde Spross-
Bestiinde dieser Assoziationen. Es ist ein sehr trockenes und warmes Gebiet.

Die Untersuchungen wurden wihrend einer Vegetationsperiode vom 27.
I11. 1985 bis 1. XI. 1985 durchgefiihrt. Die Fallen wurden dreimal (29. V., 26.
VII. und 1. X1.) geleert. Sie wurden in drei Pflanzengemeinschaften in 10 Be-
stinden untergebracht.

a) Astragalo-Festucetum sulcatae

Die Bestinde befinden sich an den steilen Hingen der grossen Grube. Die
Untersuchungsstelle 1. ist von NO-, die Untersuchungsstelle 2. und 3. von
NW-Exposition.

Die 101 Individuen der in die Fallen geratenen Diplopoden gehéren fiinf
Arten an. Die Artenzusammensetzung im 1. Bestand weicht bedeutend von
der im 2. und 3. Bestand ab. Hier wurden 37 Exemplare vorgefunden, die jedoch
nur zwei Arten angehorten; 34 Individuen sind von Megaphyllum unilineatum
gebildet worden. Interessanter- und unerklirlicherweise fehlte diese Art im 2.
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und 3. Bestand. Diesem gegeniiber waren die hier in héher Individuenzahl vor-
kommenden Polydesmus denticulatus-Individuen im 1. Bestand iiberhaupt
nicht vorhanden.

Die vier Arten der Chilopoden waren mit 17 Exemplaren in den Fallen
vertreten. Interessant ist das Vorkommen von Lathobius parielum, es weisst
eindeutig auf die Nihe der Donau hin.

Von den Weberknechten konnten 380 Exemplare erbeutet werden, die
acht Arten angehoren. Auffallend ist das Fehlen von Lophopilio palpinalis
und Zacheus crista aus dem 1. Bestand. Die hohen Individuenzahlen von Astro-
bunus levipes weisen darauf hin, dass die Bodenfeuchtigkeit hier hoher ist als
in den spiter zur Erdrterung gelangenden Festucetum valesiacae-Bestéinden.

Die Spinnen gehorten 51 Arten an und waren mit 301 Individuen ver-
treten. Die artliche Zusammensetzung der Spinnengemeinschaften weist keine
Besonderheiten auf. Interessant ist das Vorkommen von Prirdosa riparic und
Parsoda ngrestis, wenn auch nur mit je einem Individuum.

b) Festucetum valesiacie

Die 4. und 5. Sammelstelle war nahezu am Plateau. Die Untersuchungs-
stelle 4. war ein in einer kleinen Vertiefung sich ausgebildeter Calamagrostis
epigeios-Fleck mit wenigen Weissdorn- und Schlehbiischen; diese Stelle unter-
scheidet sich durch ihren geschlossenen Rasen wesentlich vom Untersuchungsort
5., wo ein offener Festucetum valesiacae-Rasen mit einzelnen verkiimmerten
Weissdornbiischen vorkommt. Die 6. und 7. Untersuchungsstelle sind von
S—SW-Exposition auf einer steilen Losswand von 60—80°; eine Vegetation
konnte sich nur stellenweise ausbilden.

Die 119 Diplopoden-Exemplare gehoren fiinf Arten an. Interessant ist
das Vorkommen der fiir die Tiefebene kennzeichnenden Art Iulus terrestris
in allen Bestinden. Die Individuenzahlen sind in den Calamagrostis-Flecken
bedeutend hoher (27) als im 7. Bestand, wo nur ein Exemplar in den Fallen
angetroffen werden konnte. Auffallend ist das gemeinsame Vorkommen mit
Megapyllum unilineatum, die im 4., 5. und 6. Bestand mit 15— 27 Exemplaren,
im 7. Bestand hingegen nicht vorkam.

Die Chilopoden waren mit zwei Exemplaren, die einer Art angehorten,
vertreten.

Die 240 Exemplare der Weberknechte gehérten zu sieben Arten. In den
Calamagrostis-Flecken konnten hohe Individuenzahlen von Zacheus crisia
und Egaenus convexus nachgewiesen werden.

Die 624 Individuen der Spinnen gehérten 74 Arten an. Eine ganz besonders
hobe Individuenzahl (251) war im Calamagrostis-Fleck zu verzeichnen. Auch
in der artlichen Zusammensetzung unterschied sich dieser Biotop von den
anderen Bestinden. Von Nemesia pannonica liessen sich 7 Exemplare nach-
weisen, ferner konnte auch eine Sylometopus- und eine T'rickonchus-Art ange-
troffen werden. Von den interessanten Arten kamen da Pardosa riparia, Tro-
chosa robusta und Ozyptila rauda vor.

Die Besténde 5., 6. und 7. sind trotz der vielen gemeinsamen Kennzeichen
dennoch ziemlich verschieden. Dies ist offensichtlich auf die verschiedene Expo-
sition der Bestinde riickzufithren. Von den vielen Arten sind aus faunistischem
Gesichtspunkt folgende Arten besonders interessant: Nemesia pannonica,
Pardosa bifasciasta, Alopecosa mariae, und eine Argenna-Art. Die Argenna-Art
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kam auch im Calamagrostis-Flecken vor. Die Arten Pardosa bifasciata und
Alopecosa mariae sind kennzeichnende Arten der Tiefebene, letztere kommt
vorwieglich im trockenen, sandigen Rasen vor.

¢) Querceto-tataricum

Der 8. Bestand liegt in einem vom Wasser ausgewaschenen Tal, die Be-
stinde 9.und 10. liegen auf Héingen in Richtung der Donau. Die beiden letzten
sind hinsichtlich der Vegetation etwas kennzeichnender, doch ist es ebenfalls
sich schwach entwickelnder striauchiger Aufwuchs.

Die 403 Exemplare der Diplopoden gehoren zu acht Arten. Im 8, Bestand
war die hohe Individuenzahl von lulus terrestris, im 9. und 10. Bestand die von
Tulus scandinavius kennzeichnend. Auffallend hoch war im 8. Bestand die
Individuenzahl von Megaphyllum projectum, im 10. Bestand die von Mastigona
bosniensis (Tabelle IT). Aus faunistischem Gesichtspunkt ist das Vorkommen der
siidlichen Art Microchordeuma broelemanni im 9. und 10. Bestand von Interesse.

Die Chilopoden waren bloss durch eine Art vertreten: es kamen zwei Exemp-
lare von Lithobius mutabilis im 9. Bestand vor.

Die Weberknechte waren mit 414 Individuen vorhanden und gehorten
zu neun Arten. Die einzelnen Bestinde unterschieden sich beziiglich der Indi-
viduenzahlen voneinander, im 8. Bestand konnten 224, im 9. Bestand 42, im 10.
Bestand 148 Exemplare erbeutet werden. Die Unterschiede wurden besonders
durch die verschiedenen Individuenzahlen von Egaenus convexus und Astrobunus
levipes hervorgerufen. Aus faunistischem Gesichtspunkt ist das Vorkommen von
Liobonum rotundum im 8. Bestand besonders interessant.

Die 506 Spinnen gehoren 51 Arten an. Besonderheiten liessen sich in den
einzelnen Bestinden nicht nachweisen, es kamen Arten, vor, die auch in Eichen-
bestinden anzutreffen sind. Als interessantes Element ist im 9. und 10. Bestand
Pardosa riparia anzusehen, von der neun bis zwolf Exemplare angetroffen werden
konnten.

Wie aus den Angefiihrten hervorgeht, ist die Arthropoden-Gemeinschaft
der auf dem Plateau liegenden Festucetum valesciacae-Bestinde (inbegriffen
die Calamagrostis-Flecken) in Hinsicht der Artenzusammensetzung am inte-
ressantesten. Mehrere Arten der Spinnen- und Diplopoden-Gemeinschaften
gehoren zur Fauna der Tiefebene. Weitere Untersuchungen kénnten eventuell
die urspriingliche Fauna der Loss-Vegetation rekonstruieren.

SCHRIFTTUM
1. HorANszxY, A. (1964): Die Wilder des Szentendre — Visegrader Gebirges. Die Vegetation Un-
garischer Landschaften, Bd. 4, Budapest (Akad. Verlag): 1 —288.

2. Loxsa, 1. (1966): Die bodenzoologischen Verhiltnisse der Flaumeichen-Buschwilder Siidost-
mitteleuropas. Budapest (Akad. Verlag): 1 —437.
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Opusc. Zool. Budapest, X X111, 1988

Die Bedeutung von Glomeris hexasticha (Diplopoda)
beim Abbau von Detritus-Driften am Ufer des
Balaton-Sees

Von
M. PoBozsNY*®

Abstract. Author carried out feeding ecological experiments in laboratory in order to establish
the role of the species Glomeris hexasticha — from both qualitative and quantitative points of view —
in the decomposition of the plant detritus (hair-weed and reed) accumulating on the shore of lake
Balaton. In the population of the species living in the shore arcas of Balaton a peculiar to and from
periodical migration could be observed between the detritus aceumulations on the shore and the
nearby forests and grassy vegetation stands.

Die mit den Lebensverhiltnissen im Balaton sich befassenden Fachleute
(Ev1z et la. 1942; EnTz & SEBESTYEN, 1944, 1946 ; GELLERT & TAMAS, 1959 a,
1959 b, 1960; Imaros, 1959; SEBESTYEN, 1942, 1943, 1949, 1949 —50, 1957,
1962) haben schon seinerzeit darauf hingewiesen, dass die in der Uferzone sich
bildenden Detritus-Drifte sehr interessante, in der Gestaltung der Lebens-
verhiiltnisse des Sees eine bedeutende Rolle spielende Biotope sind. In diesen
Driften verindern sich — durch stéindiges Wechseln der Feuchtigkeitsverhalt-
nisse — die Lebensbedingungen fortlaufend, es bildet sich gleicherweise eine
mannigfaltige Wasser- bzw. Bodenlebewelt aus. Die Drifte stellen eigentlich
in dieser Beziehung eine Verbindung zwischen der Lebensstitte im Wasser
und der des Festlandes dar, da sie einerseits die organischen Substanzen des
Festlandes den im Wasser lebenden Organismen zugénglich machen, anderseits
die im Wasser erzeugten organischen Materialien der am Ufer bzw. am Festland
lebenden Tierwelt als Nahrung zur Verfiigung stellen.

Seit 1982 werden im siidlichen Ufergebiet des Balaton-Sees, an einer
bestimmten Uferstrecke, eingehende faunistische und zooctnologische Unter-
suchungen in den sich dort gebildeten Detritus-Driften durchgefiihrt. Anhand
unserer mehrjahrigen Beobachtungen konnte festgestellt werden, dass G@.
hexasticha zeitweisig in grossen Mengen in den Driften erscheint. Es ist bekannt,

* Dr. Maria Pobozsny, MTA Talajzoolégiai Kutatéesoport, ELTE Allatrendszertani és Okold-
giai Tanszék (Bodenzoologische Forschungsgruppe der Ungarischen Akademie der Wissenschaften,
am Lehrstuhl fiir Tiersystematik und Okologie der Estvés-Lorand-Universitit), 1088 Budapest,
Puskin u. 3.
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dass diese Art an der Zersetzung der Laubstreu in verschiedenen Laubwildern
intensiv teilnimmt, sodass mit Recht angenommen werden kann, dass sie an
den Degradationsprozessen der Detritus-Drifte sich ebenfalls beteiligt. Da
diesbeziiglich Angaben in der Literatur nicht vorliegen, wurde zum Ziel gesetzt,
die Zersetzungstitigkeit von G. hexasticha an den Detritus-Driften am Ufer des
Balaton-Sees zu verfolgen.

Material und Methode

Da andauernde Detritus-Driftbildungen nur an natiirlichen Uferabschnit-
ten, wo keine Steindimme die Uferregion schiitzen, sich ausbilden, musste
ein solcher flacher Abschnitt gewihlt werden, wo es seit Jahren zu solchen
Bildungen gekommen ist. Einen der wenigen solcher Uferabschnitte fanden wir
zwischen Balatonmaria und Balatonberény, wo auf einer ungefihr mehr als
500 m langen Strecke sich am Ufer Schilf, schlammiger Sand und eine Steinbank
ausgebildet hatte (Abb. 1). Diesem Uferabschnitt schloss sich in Richtung
Festland zuerst ein Rasen, dann ein gepflanzter Waldbestand an (Eiche, Pappel,
Kiefer).
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Abb. 1. Skizze des Untersuchungsgebietes am Ufer des Balaton-Sees zwischen Balatonmaria und
Balatonberény. A = Schilf, B = Eiche-Pappel, C = Fichte, D = Rasen, I¢ = schlammige Ufer-
region, F = steinige Uferregion, G = Detritus-Drifte
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Auf der Steinbank sowie auf dem schlammigen Sandabschnitt hiuften sich
grosse Mengen von abgestorbenen Wasserpflanzen an (Schilf, Laichkraut). Aus
diesen Driftanhiufungen wurde Material zu unseren ernihrungsékologischen
Untersuchungen gesammelt. Das Laichkraut wurde von den #lteren und frischen
Schilfteilen separiert aufbewahrt.

Die Versuchstiere wurden ebenfalls von dieser Stelle eingesammelt.

Die Fiitterungsversuche wurden in ausgebrannten Tongefissen (GERE,
1958) durchgefiihrt, wobei von den drei Versuchssubstraten — Laichkraut,
alte und frische Schilfteile — je 4—5 g (abs. Trockensubstanz) in den Tonge-
fassen untergebracht wurde. Je 15 Tiere wurden in die Gefisse ebenfalls einge-
setzt, das Gewicht dieser wurde vorausgehend bestimmt. Die Versuche wurde
in je 5 Wiederholungen durchgefiihrt. Ebenfalls in 5 Wiederholungen wurden
Kontrollversuche eingestellt, um allein die mikrobielle Zersetzung verfolgen
zu koénnen.

Die in verschiedener Umgebung, in 3 Versuchsserien durchgefiihrten Ver-
suche dauerten 2 Monate. Von Mitte April bis Mitte Juni 1984 wurde eine Serie
der Versuche im Hohlenbiologischen Laboratorium bei Aggtelek durchgefiihrt.
Hier waren so die Temperaturverhiltnisse (10°C) wie die Feuchtigkeitsverhilt-
nisse (relative Luftfeuchtigkeit 1009,) fiir die Nahrungsaufnahme der Tiere
besonders giinstig. Ebenfalls in dieser Periode wurde eine Serie der Versuche
im Kiihlschrank (Temperaturen zwischen 6 —10 °C) durchgefiihrt. Hier mussten
die Versuche ab und zu mit Wasser bespritht werden, um eine Austrocknung zu
vermeiden. Die dritte Serie der Versuche wurde im November-Dezember des
Jahres 1985 im Kellerlaboratorium des Institutes durchgefiihrt. Da hier nicht
geheizt wurde, waren die Temperaturen im Keller von den Aussentemperaturen
bedingt. Die Versuche wurden hier in feuchten Sand gestellt, um eine stindige
Feuchtigkeit sicher stellen zu kénnen.

Nach der zweimonatigen Versuchsperiode wurden die Tiere wieder gewogen,
die Reste der angebotenen Nahrung sorgfiltig von den Losungen getrennt.
Beide Substrate wurden ausgetrocknet und gewogen.

Der Konsum wurde, wie in vorausgehenden Versuchen bereits bekannt-
gegeben, mit Hilfe der von REIMAN errechneten Formel (Zicsi & PoBozsNY,
1977) bestimmt, Der Konsum und die Kotproduktion wurde auf 1 g Lebend-
gewicht pro Tag berechnet.

Fiir chemische Analysen wurden Proben am Anfang aus dem Ausgangs-
" material (Laichkraut, altes und frisches Schilf) am Ende von den Kotballen die
von den Tieren aus den einzelnen Substraten erzeugt wurden, genommen.
Aus den Kontrollversuchen wurden ebenfalls am Ende aus den verschiedenen
Substraten zur Bestimmung der chemischen Parameter, Proben genommen.
Eswurden folgende chemische Analysen durchgefiihrt: Bestimmung der gesamtor-
ganischen Substanz (Gliihverlust), des Gesamtsstickstoffes, Ammonia-Stickstoff,
Nitrat-Stickstoff, Rohprotein, Humusgehalt (Tyurin-Methode). Fette und
Gerbstoffe, Zucker und Stirke, Hemizellulose und Pektin sowie Zellulose.
Die Bestimmungen erfolgten mit den in der bodenkundlichen Praxis tiblichen
Methoden (BALLENEGGER & D1 GLERIA, 1962; SCHLICHTING & BLUME, 1966).
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Ergebnisse

Die zooctnologischen Untersuchungen von Loxsa (miindl. Mitteilung)
sowie eigene Beobachtungen erbrachten nicht nur den Nachweis eines Massen-
vorkommens dieser Art an dieser Stelle, sondern wiesen auch auf Besonderheiten
der Lebensweise hin. Im Herbst, Ende Oktober und November waren die Tiere
massephaft im Detritus-Drift der Uferzone anzutreffen. Mit Eintreten der
Kilte (Temperaturen um 0 °C und unter 0 °C) konnte ein Abwandern in den
Rasen, bzw. in den Waldstreifen beobachtet werden (Abb. 1). Hier waren sie
unabhingig von den jeweiligen Witterungsverhiltnissen bis zum néchsten Herbst
in verschiedenen Bodentiefen anzutreffen. Im Herbst konnte dann wieder ein
Einwandern in die Uferzone, in den Detritus-Drift verfolgt werden.

Obwohl Detritus-Drifte — mit Ausnahme des Einfrierens des Sees — das
ganze Jahr hindurch gebildet werden, ist doch der Herbst die Periode wo die
Makrovegetation des Sees in grosster Menge abstirbt und in der Uferzone abge-
legt wird (ExTz et al, 1942). Das Wander von G. hexasticha kann eventuell mit
dieser Erscheinung in Zusammenhang gebracht werden.

Unsere ernihrungsokologischen Untersuchungen brachten folgende Ergeb-
nisse (Tabelle 1).

Tabelle 1. Konsum und Kotproduktion von Glomeris hexasticha aus verschiedenen Delritus- Drift-

Substanzen
Zeitpunkt Laichkraut-Detritus | alter Schilf-Detritus |frischer Schilf-Detritus
Untersuchungsort Ucilebl;n'- Konsum | Kotprod.| Konsum | Kotprod.| Konsum | Kotprod.
suchung mg/g/Tag
Kellerlabor ... |Nov.-Dez.| 42,7+8,0| 33,0+8,3; 8,6+1,6] 6,74+1,7) 2,9+1,6/ 2,8+2,0
Hohlenlabor .. |Apr.-Juni. 23,4+3,3| 19,4+2,5! 14,3+6,0( 13,3+5,2 9,3+3,2] 7,942,4
Kiihlschrank . [Apr.-Juni.| 55,2 47.5 — - 3,1 4,6

G. hexasticha frass in grosster Menge vom Laichkraut (28 —55 mg/g/Tag).
Am wenigsten konsumierten die Tiere vom frischen Schilf (2,9 —9,3 mg/g/Tag).
Die Werte vom alten Schilf lagen etwas hoher (8,6 —14,3 mg/g/Tag). Ohne
nihere Erklirung geben zu konnen, sei bloss festgestellt, dass zur gleichen
Periode (April—Juni) die im Kiihlschrank gefiitterten Tiere 2,3mal mehr
Laichkraut konsumierten als die, die im Hohlenbiologischen Laboratorium
gehalten wurden. Vom frischen Schilf hingegen konsumierten die in der Hohle
gefiitterten Tiere mehr (1,8mal mehr).

Chemische Analysen wurden nur von dem preferierten Laichkraut und von
dem kaum konsumierten frischen Schilf durchgefiihrt. Die Ergebnisse der Analy-
sen beziiglich der organischen Komponente werden in Tab. 2, die der verschie-
denen Stickstoff-Formen in Tab. 3. zusammengefasst.

Der Gliihverlust (gesamte organische Substanz) ist gegeniiber dem Aus-
gangsmaterial (Laichkraut und frisches Schilf) in den Losungen und in den
Kontrollversuchen gesunken (Tab. 2). Interessant gestaltete sich die Menge
des Humus in den Losungen; die mit der Tyurin-Methode bestimmten Werte
sind beim Konsum von Laichkraut bedeutend gestiegen, beim Konsum von
Schilf hingegen gesunken. Eine ebenfalls entgengesetzte Tendenz konnte bei
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den verschiedenen Gruppen der organischen Substanzen (Fette und Gerbstoffe,
Zucker und Stirke, Hemizellulose und Pektin, Zellulose und Rohprotein) bei
Fitterung von Laichkraut bzw. beim frischen Schilf in den Losungen verfolgt
werden.

Tabelle 2. Gestaltung der chemischen Komponenten nach dem Konsum von Laichkraut und Schilf
durch Glomeris hexasticha

|
Gesamt N . Hemizel-
org. Humus | Fette u. | Zuckeru. Tulose 1 Yellulos Roh-
Substanz{ (Tyurin) |Gerbstoffe| Stirke I’ektir:. “e c:”] ose protein
(Glithver-| 9, o o, y %o o
lust) °
Laichkrawt
Ausgangsmat. 60,48 32,21 1,23 0,94 8,79 1,75 10,50
Losung ........ 52,92 40,43 1,72 0,56 3,76 3,55 15,50
Kontroll ....... 53,04 43,52 1,39 1,47 2,86 1,77 13,50
Sehilf
Ausgangsmat. . 91,28 68,95 2,75 1,30 13,32 17,02 2,00
Losung ........ 69,00 58,85 2,05 2,94 5,72 13,87 9,30
Kontroll ....... 89,36 65,01 1,73 1,65 18,58 12,18 7,60

Eine bedeutende Anreicherung liess sich so in den Losungen wie in den
Kontroll-Versuchen in der Gesamtmenge des Stickstoffes (Tabelle 3) und aus
dieser kalkulierter Rohproteine verfolgen, woraus auf die Vermehrung der Mikro-
ben wihrend der Zersetzungsprozesse gefolgert werden kann. Die Nitratstick-
stoff-Werte sind #dusserst niedrig, von den Ammoniastickstoff-Werten fanden
wir nur die héher, die in den aus Schilf gebildeten Losungen gemessen wurden.

Tabelle 3. Gestaltung der verschiedenen Stickstoff- Formen nach der Darmpassage von Laichkraut
wund Schilf bei Glomeris hexasticha

Gesamt- v
Stickstoff marin s N (;310'0*\
mg/100 g g g g g
Latchkraut
Ausgangsmaterial ................... 1688 50 7
Losung ....cvvvvinnenennennenann. 2484 45 31
Kontroll ..........ooiiiiiiiat, 2155 59 14
Schilf
Ausgangsmaterial ... ... ... 0L, 318 61 0
Losung ......oiviinniininennenan., 1486 367 0
Kontroll ......ovivvniii i, 1224 49 4

Wertung der Ergebnisse

Glomeris hexasticha ist in Ungarn eine der hiufigsten Glomeris-Arten. Sie
lebt vorwieglich in der Laubstreu von Wildern, eventuell im morschen Holz
und ernihrt sich auch von diesen Substraten. Die besondere Iebensweise der
von uns jetzt untersuchten Tiere liess darauf schliessen, dass wir es mit einer
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ganz besonderen, an die Lebens- und Ernéhrungsweise der Uferzone angepassten
Population zu tun haben. Um unsere Annahme zu unterstiitzen, versuchten
wir solchen @. hexasticha-Exemplaren, die im Vértes-Gebirge, in einem Hain-
buchen-Eichenwald gesammelt wurden, Laichkraut und Schilf als Futter
anzubieten. Trotz mehrmaliger Versuche riihrten diese Tiere das fiir sie ginzlich
fremde Futter iiberhaupt nicht an.
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Abb. 2. Zusammenhang zwischen Nahrungsverbrauch und Kotproduktion bei G. kexasticha
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In einer anderen Versuchsserie wurde bei den von verschiedenen Fundorten
stammenden (Uferzone des Balatons und Vértes-Gebirge) G. hexasticha-Exem-
plaren der Laubkonsum verschiedener Laubstreuarten dieim April eingesammelt
wurden (Carpinus betulus, Quercus petraea und Fagus silvatica) verglichen.
(Tabelle 4). Die vom Balaton stammenden Tiere frassen von allen drei Streuarten
bedeutend mehr als die Tiere, die aus dem Vértes-Gebirge stammten. (Von der
Hainbuche und Steineiche 1,6 —1,7mal von der Buche 2,5mal mehr.) Die Unter-
schiede im Konsum hiingen offensichtlich auch mit dem Grossenunterschied
der Tiere zusammen (VAN DER DrIrT, 1951; BALOGH, 1953). Das Durchschnitts-
gewicht der vom Balaton stammenden Tiere betrug 79 mg, derjenigen, die aus
dem Vértes-Gebirge stammenden, hingegen 172 mg. Allenfalls kann aus den
Ergebnissen unserer Versuche festgestellt werden, dass die vom Balaton stam-
mende Population ein weiteres Ernahrungsspektrum besitzt als die aus dem
Hainbuchen-Eichenwald stammende Population.

Tabelle 4. Vergleich des Laubkonsums aus dem Vértes-Gebirge bzw. aus der Uferzone des Balatons
stammender Glomeris hexasticha-Exemplare

Laubkonsum mg/g/Tag Kotproduk-
Fundorte der Tiere | flainbuche ] Steineiche I Buche | Zusammen tion
mg/g/Tag
Streu
| i |
Balaton ............. 3,3 0,3 0,3 3,9 2,9
Vértes .........ninnn 2,0 0,2 0,1 2,3 1,8

Der lineare Zusammenhang zwischen Konsum und Kotproduktion, der
wie auch DUNGER (1958 a) darauf hingewiesen hat, geht auch aus diesen mit
Laichkraut und Schilf gefiitterten Versuchen von G. hexasticha hervor (Abb. 2).

Bevor noch die chemischen Ergebnisse gewertet werdensollten, sei vorangeh-
end bemerkt, dass — da die Losungen eventuell kiirzer oder linger verstidrkter
mikrobieller T#tigkeit ausgesetzt waren — die chemischen bzw. biochemischen
Verinderungen nicht allein den Tieren zuzuschreiben sind, vielmehr handelt
es sich um komplexe Transformationsprozesse. Es sind dies Prozesse, die sich
nicht trennen lassen, doch diirfen sie auch nicht getrennt werden, da sie auch
in der Natur eng miteinander verbunden sind, parallel oder aufeinanderfolgend
verlaufen.

Die organischen und anorganischen Komponente der im Balaton lebenden
Vegetation wurden chemisch bereits eingehend untersucht (TéTH & SzABO,
1958; KArpATI & BEDG, 1970). Meinerseits wurden bei der Analysierung der
Drifte nur die Komponente beriicksichtigt, bei denen aus den Verinderungen
eindeutig auf die Zersetzungs- und Abbauprozesse gefolgert werden konnte, und
dies waren in erster Linie die organischen Komponente.

Abbildung 3 veranschaulicht die Verteilung dieser organischen Komponente
(Fette und Gerbstoffe, Zucker und Stirke, Hemizellulose und Pektin, Zellulose,
Rohprotein) in den Proben, u.zw. die Menge der Komponente im Verhiltnis
sur Menge der gesamtorganischen Substanz. Beim Abbau des Laichkrautes
konnten in den Losungen und in den Kontrollversuchen unseren diesbeziiglichen
Kenntnissen gegeniiber entgegengesetzte KErgebnisse erlangt werden, deren
Erklirung nur weitere eingehende Untersuchungen liefern koénnten. Soz. B.
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waren folgende Ergebnisse unerwartet: das Ansteigen der Fette und Gerbstoff-
mengen in den Losungen und Kontroll-Versuchen, oder die Verdopplung der
Zellulosemengen in den Losungen. Beim Schilf hingegen fanden wir geringen Zellu-
loseabbau in den Losungen (im Verhiiltnis zur Menge der gesamtorganischen
Substanz sind die Werte zwar etwas gestiegen), eine bedeutendere Zersetzung der
Zellulose erfolgte in den Kontrollversuchen. Im Schilfdetritus des Balaton-Sees
haben bereits FELrOLDY und KALxS (1958) eine intensive Zersetzung der
Zellulose nachweisen kénnen. Die Krgebnisse scheinen darauf hinzuweisen, dass
die Zersetzung der Zelullose nicht auf die Tétigkeit der Bodentiere zuriickzu-
fithren ist, sondern in erster Linie auf mikrobiellen Prozessen beruhen.
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Abb. 3. Veriinderungen der Verteilungsverhiiltnisse der einzelnen organischen Komponente (in 9,

der gesamtorganischen Substanz) im Laichkraut und Schilf nach der Abbautiitigkeit von . hexa-

sticha. A = Ausgangssubstanz, I3 = Exkremente, ¢ = Kontroll; 1 = Fette und Gerbstoffe, 2 =
Zucker und Stirke, 3 = Hemizellulose und Pektin, 4 = Zellulose, 3 = Rohprotein
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Bei der Verfiitterung von Laichkraut liess sich so in den Losungen wie in
den Kontrollversuchen ein Ansteigen des Humusgehaltes nachweisen, wihrend
beim Konsum von Schilf sich diese Werte verringerten. Diese Beobachtungen
stimmen mit den Ergebnissen von DUNGER (1958 b) gut iiberein, da auch er
in denjenigen Losungen verschiedener Diplopoden-Arten eine gewisse Humi-
fikation nachweisen konnte, die sich mit solcher Streu ernihrten, die einen
hoheren Stickstoffgehalt besassen, wihrend beim Verfiittern von niederen
stickstoffhaltigen Blittern die Menge der Huminsiure in den Losungen geringer
wurde (vergl. Tabelle 2 und 3). Im Vergleich der gesamtorganischen Substanz
sind die Humuswerte in den Losungen der mit Laichkraut und Schilf gefiitterten
Tiere gleicherweise gestiegen (Abb. 4). beim ersteren um 1,4-fache, beim letzteren
um 1,1-fache.
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Abb. 4. Dje Verinderungen des Humusgehaltes (ausgedriickt in 9, der gesamtorganischen Substanz)
und die Veriinderung des C/N-Verhiilnisses in Laichktaut und Schilf nach der Abbautiitigkeit von
G, hezasticha. A = Ausgangssubstanz, B = Exkremente, C = Kontroll
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Die Verinderungen der Stickstoffverhéltnisse werden auf Abb.
veranschaulicht. Der einzige hervorspringende Wert ist der hohe Ammonium-
Stickstoffgehalt der aus Schilf erzeugten Losungen, der in absoluten Werten
das 6-fache des Ausgangsmaterials an Ammonium-Stickstoff betrigt, in Prozent
des Gesamtstickstoffgehaltes ausgedriickt jedoch nur eine Erhohung von 5,69
bedeutet. Es ist anzunehmen, dass es sich um eine eben abgelegte Losung gehan-
delt hat.
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Abb. 5. Gestaltung der NH; N- und NO, N-Werte (ausgedriickt in 9, des Gesamtstickstoffes) im

Laichkraut und Schilf nach der Abbautiitigkeit von (. hevasticha. A = Ausgangssubstanz, B = Ex-
kremente, C = Kontrol
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Abbildung 4 veranschaulicht auch die Verinderungen des C/N — Verhilt-
nisses. Diese Werte zeigen insbesondere bei der Verfiitterung von Schilf eine
bedeutende Verengung, aber dies ist aiich verstindlich, wenn beriicksichtigt
wird, dass die Menge der organischen Substanz sich stark verringert, der Stick-
stoffgehalt so in den Losungen wie in den Kontroll-Versuchen ansteigt (Tabelle
2 und 3).

Zusammenfassend kann festgestellt werden, dass (. hexasticha als
akzessorisches Element des Detritus-Driftes am Ufer des Balaton-Sees (ENTz
et al., 1942) sich an der Zersetzung dieser organischen Substanzen intensiv
beteiligt und dadurch an der Zufuhr der biogenen Elemente im See teilnimmt.
Seine Lebensweise ist ein ausdruckvolles Beispiel der engen Verbindung der in
beiden Biotopen lebenden Organismenwelt. Leider kommen diese saprophagen
Tiere immer seltener dazu, ihre niitzliche Titigkeit auszuiiben, da der Mensch
durch Errichtung der Steindimme das Anhiufen dieser Detritus-Drifte verhin-
dert. Anderseits, wo es noch ganz selten zur Anhiufung solcher organischen Sub-
stanzen kommen konnte, werden diese aus isthetischen Griinden sorfiltig
entfernt. Dadurch wird diese biologisch so wichtige natiirliche Verbindung
zwischen Ufer und See stindig unterbrochen bzw. ginzlich ausgeschlossen.
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The isopod fauna of the Pilis Biosphere Reserve
I. Basaharc loess mine

By
K. SzLAvEcz*

Abstract. The terrestrial isopod fauna of Basahare, an abandoned loess mine in the Pilis Bio-
sphere Reserve was studied. Five species were found, among which Armadillidium vulgare was highly
dominant. The abundance of isopods increases along a humidity gradient. The isopod fauna of Basa-
hare is poor, which is probably due to the dryness of the area.

Introduction

The flora and fauna of the Pilis Mountains have been studied for decades.
So far only plant studies led to a comprehensive work (HORANSzZEY, 1964),
much less is known about the animals, especially the invertebrates there. In
1981 a large part of the area became a Biosphere Reserve resulting in a more
coordinated research (BERCzIK, 1984), that includes not only faunistic surveys but
ecological studies as well (e.g. TORGK, 1987).

Research on the terrestrial isopod fauna of the area began in 1982. Although
the isopod species ocurring in Hungary are relatively well known, very little
data are available on the population characteristics of this arthropod group
(but see HORNUNG, 1988). In this paper such data on the isopod fauna of Basa-
hare, an abandoned loess mine in the Pilis Mountains are given.

Materials and methods

The Basaharc area lies on the Pilis foothills, near the river Danube. The steep
(50 — 60°) walls of the lately abandoned mine are covered with vegetation. The
area of the old mine is cut by erosion. The whole study site is warm and dry. The
following sites were used for collection: 1. Astragalo-Festucetum sulcatae, NE
slope of the mine; 2. Astragalo-Festucetum sulcatae, Nslope of the mine; 3. Calam-
agrostis epigeios vegetation, on the top the loess wall; 4. Festucetum valesia-
ceae, slight SK slope; 5. Festucetum valesiaceae Diplachneval, a ravine; 6. A gully

* Dr. Katalin Szldvecz, TLTE Allatrendszertani és Okolégiai Tanszék (Department of Syste-
matic Zoology and Ecology of the Edtvés Lordnd University), 1088 Budapest, Puskin u. 3.
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with stagnant water; 7. Festucetum valesiaceae, another ravine; 8. Fragment
of an Acer tataricum-Quercus petraea forest. For further details of the study
site see L.oxsa (1988).

Animals were collected by pitfall traps during the growing season of 1985,
Five traps (modified Barber-traps) were placed at each site except sites 2 and
8 where ten traps were used (samples 2, 2a and 8, 8a). Traps were emptied three
times: May 29, July 26 and October 1. Isopods were stored in 709, methanol.
Each individual was identified, its sex, maturity (adult or juvenile) determined.
In case of females the existence of full or empty marsupium was also recorded,

Results and discussion
Species composition und distribution

The 50 traps caught a total of 2365 individuals belonging to one of the
following five species: Hyloniscus riparius C.L. KocH, Porcellium collicola
VERH., Protracheoniscus amoenus C. L. KocH, Trachelipus nodulosus C. L. Kocs,
Armadillidium vulgare Latr. (Table 1). Both spatially and seasonally 4. vulgare
is the dominant species. The two exceptions are site 2 and 8 where in certain
periods of the year A. vulgare and P. collicola were about equally abundant.

Table 1. Occurrence of the five isopod species on the eight collecting sites. Spring, summer

and autumn samples are pooled. (Il. rip. = Hyloniscus riparius; P. coll. = Porcellium
collicola; P. am. = Protracheoniscus amocnus; T. nod. = Trachelipus nodulosus; A.vulg. =
Armadillidium vulgare)
| | &
Site | H. rip. P.ocoll. ; P.am. | T.nod. A. vulg. Total
| l |
1 8 14 196 218
2 178 402 580
3 19 2 127 148
4 22 3 69 94
5 1 3 177 181
6 14 12 275 301
7 9 131 140
8 303 1 399 703
Total .. 14 532 1 22 1776 2365
D (%) . 0.59 23.34 0.04 0.93 75.10 1009,

Although direct measurements were not performed to determine the exact
humidity of the different collecting sites, a rough ranking was possible based
upon their geographical and topographical characteristics, vegetation and our
field observations. Fig. 1 shows the changes in the abundance of isopods along
this humidity gradient. Both the total number of isopods and the abundance
of A. vulgare increase with humidity, which indicates that even for this relatively
drought tolerant species humidity may be a limiting factor.

The highest (416) and lowest (94) abundances were found in collecting sites
8a and 4, respectively. This is partly due to the humidity of the area. Isopods
do occur in dry areas but there they seek for humid microhabitats or have other
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behavioural mechanisms to avoid desiccation. On the relatively dry areas (sites
3, 4, 5) only the more tolerant species (A. vulgare, P. collicola, T'. nodulosus)
oceur. It is very interesting, however, that between the two ravines where
stagnant water is found, the traps cought H. riparius, this extremely hygrophyl
species throughout the whole collecting period. On site 8§ P. amoenus was found.
This species probably used to be much more abundant, when the Acer tataricum-
Quercus petraea forest was bigger. Now only patches of this forest remained on
the area.

N
400+
— . |
787
200 ; 7
4 3 57 1 2 8 6

—_—

Fig. 1. Change in the total number of isopods along a humidity gradient. (Hatched columns: 4.
wudgare only. Sites 3 and 4 as well as sites 5 and 7 belong to the same category. Columns 2 and 8 rep-
resent the average of samples 2 — 28 and 8 — 8a, respectively)

Population characteristics

Only A. vulgare and P. collicola had high enough abundances to obtain pop-
ulation data. Since collecting with pitfall traps is a relative method, it cannot
provide density data. It is appropriate, however, for comparison among the col-
lecting sites. The results are shown on Fig. 1 and Tables 2 and 3.

Percentage of females with full or empty marsupium was highest in summer
for both A. vulgare and P. collicole (449, and 959%,, respectively) indicating
a breeding period this time of the year. In case of A. vulgare high number of
juveniles in periods II. and III. confirms this. Among these juveniles there were
many very young, recently released ones. In case of P. collicola the low number
of juveniles is due to their very small size. These tiny animals do not fall into
the traps. Even the very few individuals noted as juveniles were rather subadults.
They are fairly difficult to distinguish from young adults, especially in case of
females. In autumn the percentage of P. collicola females with brood pouch was
still relatively high (899%,) showing a breeding period at this time of the year
as well.
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Table 2. Distribution of Armadillidium vulgare by sex and maturity on the eight collecting sites.

The material of five traps 43 pooled in one sample. (I = March 27 — May 29; II = May 30 —

July 26; III = July 29 — September 1. M = males; Fbp = females with brood pouch; Fnbp =
females without brood pouch; Juv = juveniles)

Site Armedillidium vulgare Total
I | . | 1L
1 M ..., TSN 11 14 28
13 T, 1 7 1
) 7 2 21 196
JUV ittt i e, 15 54 35
M ......... cesetaseasiiannas 16 25 19
Fbp .ocviiiiiennnnn.. eaeees 0 8 4
2 Fnbp ..., 11 14 18 203
A 17 417 24
D PN . 13 28 16
Fbp ittt 0 3 3
2a Fnbp ........... e 6 5 20 199
Juv ...oieeieenn. Cheseeseseas 12 48 45
N 8 26 3
Fbp ... 0 7 0
3 Fnbp .....ovviiiiiiiiiiiiins 6 8 2 127
Juv . et eear et . 14 40 13
L [PPSR 11 2 0
Fbp R, 0 2 0
4 Fnbp .......c.o.... e 10 0 1 69
JUV it ii et 34 7 2
M o i e 12 11
Fbp ...t 1 3 0
5 Fonbp ......cooviiiiiiiit, 10 3 12 177
JUV. oot i 23 56 38
L 21 21 5
Fbp oo 0 11 0
6 Fnbp .....ciiiiiiiiinnnn . 19 1 10 275
JUV i i 17 82 88
M o e e, 12 16 8
Fbp ...oiiiiiiiii i 0 5 1
7 Fnbp ..oiviviiiiiiiiiis 6 3 8 131
JUV e i i 24 30 18
L 21 26 15
L 0 3 3
8 Fnbp ....iviiiiiiiiiiiiia 21 19 16 168
JUv .t . 4 14 26
M ... Ceeeae s 41 26 24
b 0 5 0
88 FODD +errniriniiiiaaiiaaaen, 14 13 7 231
Juv Ceeceeie et e 17 56 28
Total ....uiieeeiininnernncannnes 455 751 570 1776
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Table 3. Distrubution of Porcellium collicola by sex and maturity on the eight collecting sites.

(For further explanation see Table 2)

Porcellium collicola

Site Total
1 il | 111
D 5 0 0
FBp teveiiiiiiiiinenennnnns 1 0 0
1 Fobp ...covvvvinivnns, 2 0 0 8
JUV titiiiierenrennnsoonnans 0 0 0
M o it 19 6 11
3 o TN 0 4 7
2 Fobp ..oiivviiiiiiniiiinnn 28 1 14 93
JUV ittt it 0 0 3
D P 16 2 14
Fbp .viiiiiiiiiiiniiiiiene, 3 8 1
28 Fobp ..c.cviviiiiiniiiiin, 12 2 21 85
JUV eriiiinieneornrnaneanas 5 0 1
R 1 3 0
B 1 ¢ « T e 0 8 4
3 Fnbp ..iiiiiiiiiiiiiiiiien.. 1 0 2 19
JUV tieiiiitteinnsacnsnnnnes 0 0 0
s P 18 0 0
Fbp toiiiiiiniiiiinninanenns 1 0 0
4 Fnbp .cviviiiiiiiiiiiiinian, 3 0 0 22
JUV oiiiieieeenesanecnnenas 0 0 0
. PPN 0 0 0
1 o) « T N 0 1 0
5 Fobp ...t 0 0 0 1
JUV it iiiieiiicaensanoane 0 0 0
B eeeeeeceasas 3 0 2
Fbp ovviiiiiiiane 0 1 0
6 Fnbp ............iiiiill, 2 1 3 12
JUV i iiii ittt 0 0 0
. S 4 0 1
FDD tvvvvrriennenssnionnanss 0 2 0
T Fnbp viviiiinennnernnnnnnas 2 0 0 9
JUV ciiiiiiiiieannennanacnns 0 0 0
. 15 0 16
FDp tiivvviiiiiiieiiennnans 5 11 12
8 Fnbp ciiiiriininiieiinaiinnsn 8 0 51 118
JUV ciieiieernonnacssnsosnnas 0 0 0
. 30 10 8
FBp viviiiiiinninrnnnnannas 2 45 48
88 Fnbp ....civviviiiiiiiennnn, 21 0 21 185
JUV ittt it st 0 0 0
Tothl vovivnvrnvennnenrnenneannns 207 105 240 552
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Fig. 2. Seasonal change in abundance of the two dominant isopod species in the Basaharc area.

(Columns represent the sum of the individuals caught at the eight sites. M: males, F: females, J:

juveniles. Shaded columns: females with brood pouch. Numbers above the columns: percentage of
females with brood pouch)

Isopods are known to show reproductive cycles in the field. This is especially
well represented for A. vulgare (eg. Howarp, 1940; HATCHETT, 1947; PARrIS
and PITELKA, 1962) while to my knowledge no such data have been reported
for P. collicoln. For a more exact determination of the breeding period, more
frequent (at least monthly) sampling would de necessary.

Neither male nor female A. vulgare showed large fluctuations in numbers
(Fig. 2). For P. collicoln the fluctuations are greater, here however the abundance
was lower.

Summary

Comparing these data to those obtained from different areas of the Pilis
Mountains (SzLAvEcz unpubl.) it is fair to say that the isopod fauna of the
Basaharc area is poor. Since the area is warm and dry, only the more drought
tolerant species are widely distributed, but even their abundance is limited by
these physical factors.
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Food resource partitioning between two Dendrocopos
species during the breeding season

By
J. TOROK*

Abstract. Diet niche relationship of Dendrocopos medius and D. major was studied in the paren-
tal care period. Food samples were obtained by placing neck-collars on the nestlings. Caterpillars,
dipterans and aphids predominated in the food of the middle spotted woodpeckers; caterpillars, co-
leopterans, dipterans, spiders and hemipterans in the food of the great spotted woodpeckers. The
larger great spotted woodpecker utilized a wider spectrum of prey sizes. The greatest degree of seg-
regation between the two bark-foraging bird species was found in prey composition.

The resource partitionong in avian communities has been intensively
studied in the last ten years (Copy, 1974; ULFSTRAND, 1976; WIENS & ROTEN-
BERRY, 1979; ArLATALO, 1978). Primary aims of these studies have been to
obtain information on the mechanisms regulating the structures of these commu-
nities.

Dendrocopos species (major, medius, minor, syriacus) use a clearly defined
resource while feeding, the bark of trees. Hence recently the spatial distribution
of this resource has been intensively studied for these species (WINKLER, 1973;
AvaTavo, 1978; HoestaDp, 1978; JeNNI, 1983). Almost all of these studies
have been restricted to the winter season when the observation not too difficulte
even in a forest with dense vegetation. Unfortunately, there are very few data
on the diet relationships between bark-foraging species in the breeding season.

In this study I have examined the food resource partitioning (food com-
position and prey-size dimensions) of two species of birds that feed on tree
trunks (Dendrocopos major and D. mmedius) in the nestling period.

Study area and methods

The study was carried out in a medium-age turkey-oak forest (Quercetum
petraeae cerris) near Budapest. The predominant tree species of the 12 ha study
area are Quercus cerrts and Q. petraea. Shrubs occurring in appreciable numbers
are Ligustrum vulgare, Sambucus nigra, Cornus mes and Rose and Crataegus
species.

* Dr. Janos Torsk, BLTE Allatvendszertani és Okologini Tunszék (Depurtment of Systematic
Zoology and Ecology of the Eétvos Lorand University), 1088 Budapest, Puskin u. 3.
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Food samples were collected from nestlings 2 —15 days old using the neck-
collar method (KLU1IVER, 1933; TOROK, 1981). Length of the prey items was
measured to the nearest mm and their dry weight taken after drying at 104 C
for 4 hrs.

Food niche analysis was made on two dimensions (food composition and
prey size). In the food composition dimensions categories of food items identified
to familial level, rarely because of identification problems to the ordinal level,
are presented. Categories were distinguished in 1 mm intervals for the prey
size dimension.

The level of prey identification greatly influences niche metrics (GREENE
& Jaxsic, 1983), therefore the niche breadth values obtained from figures of
ordinal level of identification are underestimates, the values of niche overlap
are overestimates of values of generic or species levels. In this report most of
the identification are to the family level, hence they are of an intermediate
state as compared to the levels examined by GREENE & Jaxsic (1983). The
results presented are a better estimates of the true niche dimensions than those
obtained from calculations made at ordinal level.

Niche breadth (diversity) was computed using the Shannon formula (SHAN-
NON & WEAVER, 1949):

H=— 2 plog,p;

where p, is the relative abundance of category ¢ (family or size interval) as
H

compared to total number. Evenness was computed using the formula J =

max

(PiELOT, 1966), where H,,,x = log, S, S being the total number of categories.

Niche overlap (similarity) was calculated using RENKONEN’S (1938) pro-
portional similarity index:

i=8

S = Z min (Z’1,1’Z’2,i)!
i=1

where p,,; is the relative proportion of category ¢ in bird species 1 and p,,; is

the proportion of category i relative to the total number of categories in bird

species 2.

Results

As regards the number of prey categories, the diet of the middle spotted
woodpecker was more diverse than that of the great spotted woodpecker (Table
1). The middle spotted woodpecker fed on lepidopterans, while the great spotted

Table 1. Food composition diversity and evenness of the two woodpecker species
(based on number of individuals)

l Dendrocopos Dendrocopos major
’ medius
1981
f 1981 | 1982
l
Diversity ... viieiiiiiiniiineninanaas 3.26 2.47 1.89
Evenness ......ocvvsvveeneneanoaarass 0.65 0.52 i 0.46
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woodpecker mainly consumed aphids and hemipterans. The prey items which
are obtained in the characteristic “woodpecker way” (e.g. coleopteran larvae
living in the wood) were absent in the food of both species of woodpeckers in
the nestling period.

Of the dipterans both species fed mainly on the larger Limonia and T'ipula
species. The prey item of greatest size was the maybeetle, which was found only
in the food of great spotted woodpecker nestlings. Both woodpecker species
consumed considerable quantities of harvestmen, the great spotted woodpecker
specializing on larger ones.

As based on dry weight, the predominant food of the middle spotted wood-
peckers were caterpillars, those of the great spotted woodpeckers were coleop-
terans. Among the groups representing abundant yet small-sized species only
the proportion of mirid larvae was significant in the food of the great spotted
woodpeckers.

Food composition diversity based on number of items higher in the middle
spotted woodpecker than in the great spotted woodpecker (Table 1). Evenness
was also greater in the middle spotted woodpecker.

The food composition overlap was 0.50 between the two species based on
number of prey items (Table 2).

Table 2. Prey size similarities in five food calegories relalive to the total number of prey between
two woodpecker species (NI — based on number of individuals, DW — based on dry weight)

Similarity
NI Dw
Aphidoidea 0.71 0.60
Heteroptera 0.55 0.50
DIPEera «.veitn ittt et e e 0.50 0.49
Lepidoptera larva ... ... .o, 0.79 0.75
Arachpoidae ............ it 0.44 0.38
Total . 0.51 0.52

In the two Dendrocopos species body size was inversely proportional to
mean prey size calculated from the number of individuals (Table 3). Carrying
out the computations separately for the various prey groups, woodpecker
species were segregated mainly as regards sizes of spiders and dipterans (Table 2).

The hemipterans had a bimodal size distribution, the peak around 4 mm
representing larvae, the one at 7 mm standing for imagos. The middle spotted
woodpecker took few hemipterans and those were mainly imagos, the great
spotted woodpecker fed on many hemipterans but those were larvae.

Taking into consideration the number of different sized prey items, the
greates similarity was observed between the two species in Aphidoidea and
Lepidoptera larvae (Table 2). Tendencies similar to the above were observed
in the segregation as calculated from the dry weights of the various food cate-
gories (Table 2).

Mean prey size (calculated from dry weight) and the size range of preys
increased with increase in body size of bird species (Table 3). Prey size niche
breadth calculated from number of individuals was greater in the middle
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spotted woodpecker than that of the great spotted woodpecker. Calculated from
dry weight the greatest niche breadth was observed for the great spotted wood-
pecker (Table 3).

Table 3. Body size, prey size (mean, T and standard deviation, SD), prey size diversity (H)
and evenness (J) in the two woodpecker species (sample size in parentheses)

Dendrocopos medius | Dendrocopos major
Body size of adult birds
mean mass (€) ...ceervrinrnneninnnencnenenns 59.5 79.2
(3) (14)
mean bill length (mm) ......ooviieiieinieenn.. 24.6 27.7
3) (14)
Prey size
based on number of individuals
K e r it et e e 9.0 5.6
5 5.4 4.2
= 4.14 3,25
e 0.88 0.65
based on dry weight
K vt eete ittt i 14.0 18.3
O it i it it i e 4.8 11.7
= P 4.12 4.59
P 0.88 0.92

Discussion

The literature on the resource partitioning of the bark-foraging guild of
birds is scantly (WitLiams Batzri, 1979). There are, however, data on the food
composition of Dendrocopos species, but those were obtained from various
geographical localities, habitats and seasons (CsIkI, 1905; PYNNONEN, 1943;
Brumy, 1968; LoaRL, 1972; GNIELKA, 1978; JENNI, 1983; PETTERSON, 1983).

The results suggest that the most important prey groups of Dendrocopos
medius were caterpillars and aphids (numerically) and dipterans (in dry weight).
In the food samples collected from nestlings in Switzerland (JENNI, 1983) also
caterpillars were the predominant prey and the proportion of Tipulidae, For-
micidae, Cantharidae and Panorpidae were also in accordance with my findings.
PETTERSON (1983) studied the food of nestlings of middle spotted woodpecker
in oakwoods in Sweden, where Coccidea, Hymenoptera and Lepidoptera larvae,
as well as insects from the surrounding littoral habitat occured frequently in the
samples. Since with his method nearly 50%, of the prey taken to the nestlings
could not be identified, the importance of the various prey groups is only approxi-
mative. Csixr (1905) and Brume (1968) found ants, coleopterans and hemi-
pteransinthestomach contents of this bird species. Since these data were obtained
from various habitats and seasons, and because of the method of study the less
cutinized prey items could be identified only with difficulty, any discussion of
the relative proportion of the various prey categories would be misleading.
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Consumption of aphids, harvestmen and caterpillars by great spotted
woodpeckers in this study was similar to that reported by JENNI (1983). In this
woodland in the outskirts of Budapest the parents fed more Heteroptera and
Tipula and less Hymenoptera to the nestlings than in the Swiss habitats. Accor-
ding to stomach content analyses the proportion of Lepidoptera was 5.6%,, that
of Coleoptera 18.5%, in Finland, 22.2%, and 57.1%, in Germany, respectively
(PYNNONEN, 1943). The studies of Csig1 (1905) show that this species feeds
mainly on coleopterans, and to a lesser extent on ants.

It is a fundamental feature of resource partitioning of competitive communi-
ties that there is a positive correlation between body size and prey size in the
species of similar feeding strategies (HuSPENHEIDE, 1971; SCHOENER, 1974).
My results suggest that the species with greater body mass and longer bill
utilized a wider spectrum of prey sizes. Since large prey are scarcer than smaller
ones (SCHOENER, 1974), the bird species of larger body size also frequently take
small prey (like great spotted woodpecker). Mean prey size calculated from dry
weight was related to the mean body mass and bill length of the adult birds.
WiLLiamMs & Barzri (1979) also found positive correlation between prey size
and bill length, and prey size and body mass in the winter food of bark-foraging
birds.

The results presented here suggest that the greatest degree of segregation
in the studied niche dimensions of two woodpecker species was found in prey
composition. This dimension is also an important factor in other avian commu-
nities (TOROK, 1986).
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Breeding and feeding of two tit species in sympatric
and allopatric populations

By
J. TOROK* and L. ToTH**

Abstract. Breeding phenological parameters (density, clutch size, breeding success, nestling
weight on day 15) and the food size distribution of the great tit (Parus major) and the blue tit
(P. caeruleus) were studied in sympatric and allopatric populations, the latter one created by exclu-
ding one species from nest-boxes. An asymmetrical type of competition for food was found to be
restricted to the parental care period. Blue tits fed their nestlings with larger caterpillars on the
manipulated plot composed of blue tits only and with smaller ones when they bred sympatrically
with great tits. Blue tits’ specialisation on the smaller caterpillars does not present a disadvantage
in the sympatric situation because these prey size categories are the most abundant ones in the supp-
ly. The utilization of differently sized prey items can be a possible cause of the differences in compe-
titive abilities of the species during the parental care peroid.

Introduction

The great tit ( Parus inajor) and the blue tit (Purus caeruleus) are the two
most common breeding species in Central European deciduous forests. Compe-
tition and resource partitioning between the two species during different periods
of the year was subject to a number of studies (reviewed by ArLATALO, 1982).
Several of these (Gis, 1954; BETTS, 1955; DHONDT & EYCKERMAN, 1980;
AvaTaro, 1981; LisTER, 1981; Avnararo, 1982) showed that competition for
food is important during winter. It has recently been suggested (DHONDT, 1977;
Mixot, 1981) that food can be a limiting factor during the breeding period, too.

This paper presents the results of a removal experiment where breeding
phenological parameters and prey size distribution of the two tit species were
compared in sympatric and allopatric situations. We hypothesized that if com-
petition for food were important during breeding in allopatric populations
(where the other species was prevented from breeding) the breeding pheno-
logical parameters would be better than in sympatric populations. This can
result in higher breeding density, more eggs laid, larger nestling weights and

* Dr. Janos Torsk, EL'TE Allatrendszertani és Okolégiai Tanszék (Department of Systematic
Zoology and Ecology of the Bstvés Lorind University), 1088 Budapest, Puskin u. 3.

*% Laszle Toth, BLTE Allatszervezettani Tanszék (Department of General Zoology of the
Eotvés Lorand University), 1088 Budapest, Puskin u. 3.
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higher fledging success of the allopatric population. If competition occurs
during the whole breeding period (from the occupation of the territories to the
fledging of the young), then we can expect a difference in all the parameters
listed above. If, on the other hand, the competition is restricted to certain
periods of the breeding season, then some of the above parameters would show
a difference between sympatric/allopatric populations while others would not.
If, for example, competition for food occurs during egg laying only, it will be
reflected in clutch size; if competition is acting during the nestling period, the
nestling weights will differ.

To prevent nesting site availability to become a limiting resource, we
established a nest-box density of more than 10/hectare.

Study area and methods

The study was carried out in a mixed oak/hornbeam forest (Querco Petraeae-
Carpinetum) near Budapest, Hungary. Two years before this study was started,
most of the hornbeam trees were cut and the dead or fallen trunks were removed.
Nest boxes were put out during the autumn 1981.

Three plots, 9 ha each, were established about 2 km from each other.

Plot 1: removal plot, allopatric for blue tit (BT). 100 nest-boxes were put
out. The entrance hole diameter was 25 mm. Because of the small entrance
diameter only BTs could breed on this plot.

Plot 2: control plot, sympatric populations of BT and great tit (GT). 200 nest-
boxes were established. The entrance hole diameter was 32 mm. These nest-
boxes could be utilized by the collared flycatcher (Ficedulu albicollis) and the
two tit species too. Some other species which occasionally bred here and on
Plot 3 were marsh tit (Parus palustris ), nuthateh (Sitla europaea), pied flycatcher
(F. hypolewca) and wryneck (Jynx torquilla ).

Plot 3: removal plot, allopatric for GT. 100 nest-boxes with an entrance
diameter of 32 mm were put out. The entrance of boxes where we noticed a
breeding attempt of the BT were closed. Breeding attempts of the BT were
prevented this way throughout the whole breeding season.

Nest-boxes were checked every 3 —4th day; clutch size, fledgling success
(number of fledglings/number of eggs) and nestling weight (measured on the
15th day) were registered.

During the 1984 season, food samples using a modified neck-collar method
(TorOK, 1981) were taken from nestlings on Plots 1 and 2. Low number of GT
nests on Plot 3 prevented sampling for food on that plot. Nestlings from which
food samples were taken were excluded from weight analysis.

Size distribution of the caterpillars on the trees was determined by measuring
caterpillars collected by beating at the same time when food samples from nest-
lings were taken.

The niche width values were calculated using the SmaNNoN formula (SHA-
NNON & WEAVER, 1949).
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Results

Dreeding parameters

The breeding density of the two tit species varied between 0.8 and 1.8
pair/ha in different years and plots. The difference between the mean clutch
size in the control and the removal plots was not statistically significant (Table
1), nor fledging success differed significantly for either species in any of the
plots. We note, however, that all nests were included in the fledging success
caleulations including those which failed to hatch. Especially in 1984, the fled-
ging success of both species was very low due to the heavy rainfall which caused
a low hatching rate.

Table 1. Breeding density, clutch size and fledging success of the two species

Year Species Plot Density Mean clutch | Fledging
(pair/ha) size success
1982 Blue tit control 1.2 12,1 T4
removal 1.2 12.1 .88
Great tit control 1.0 9.6 .76
removal 1.1 10.3 .70
1983 Blue tit control 1.0 12.8 91
removal 0.8 12.4 91
Great tit control 1.6 11.4 .69
removal 0.8 10.9 .50
1984 Blue tit control 0.8 11,7 56
removal 1.3 12.5 T4
Great tit control 0.8 10.7 .47
removal 0.9 10.5 .38

Nestling weights
Nestling weights, measured on the 15th day, did not differ significantly
between the control and the removal plots in 1982 (Table 2). In 1983 and 1984,

however, BT youngs were heavier in nest-boxes on plot 2 than on plot 1. This
difference was slight in 1983 (t = 2.45, p = 0.02, two tailed test) and higher

Table 2. Nestling weight of the great tit and the blue tit at 15 days of age (g).
(n is the number of nestling)

Control plot Removal plot Student’s
Year Species N B t-test
b3 S.D. n x S.D. n two-tailed
1982 | Great tit ............... 18.3 | 1.03 107 | 18.4 | 1.13 60 ns
Blue tit ...........0oun 12.0 | 0.81 103 | 11.9 | 0.69 105 ns
1983 | Great tit ............... 16.6 | 1.81 100 | 18.1 | 1.81 26 | p = 0.001
Blue tit ................ 11.8 | 0.79 104 | 11.5 | 0.74 79 | p = 0.02
1984 | Great tit ............... 16.3 | 1.48 38 | 17,4 | 1.26 40 | p = 0.002
Blue tit ................ 12.0 | 0.73 43 | 11.5 | 0.89 83 | p = 0.001



in 1984 (t = 3.39, p = 0.001). The opposite trend was found for the youngs
of the GT': they were heavier on plot 3 (BT removed) than on the control (plot 2).
This difference was statistically highly significant (1983: t = 3.61, p = 0.001;
1984: t = 3.42, p = 0.002).

Food of the nestlings

Caterpillars dominated in the food of the nestlings of both species (Table 3).
BT parents fed their young with more spiders and lepidopterous pupae and
fewer small-sized tortricid caterpillars on plot 1 than on plot 2. GT parents
brought more large-sized noctuid larvae than the BT parents did. The size
analysis of the most important prey group, the lepidopterous larvae, showed
that BT nestlings were fed with larger caterpillars on plot 1 (where GT was
excluded) than on plot 2 (where both species bred, see Table 4). GT prefered
the larger caterpillars on the latter plot. Mean prey size of the BT was 2.1 mm
larger than the mean size of the caterpillars in the supply on plot 1. This difference
was only 0.8 mm on the control plot (plot 2). The prey size niche width of the
BT was larger (3.91) on the plot 1 where GT was excluded than on plot 2 where
it bred with the GT (3.66).

Table 3. The food composition of the two tit species in 1984

n Great tit Blue tit
Taxa .
’ control plot removal plot control plot
Tsopoda ...vviriiiivnniiniineiiaaaaan - — 1
Coleoptera
Melolonthidae ..................... 1 - —
Coleoptera larvae .................. - - 2
Lepidoptera larvae
Tortricidae
Tortriz virtddana «........c..covuuun. 1 3 24
Tortricidae indet. .............. ... - 9 6
Lymantriidae ........ccovviieniann. 2 — -
Geometridae
Colotots PennariG ........co.uvvuun.. 1 15 1
Operophtera brumata ...........u.. 7 3 16
Eranni8 BPP. v v e rreineiinennas 24 33 38
Geometridae indet. ..........c.... 10 15 36
Noctuidae
Orthosia stabilis ......covveenien.. 25 - 15
Orthosia cruda «..ooovvvveiivennnn. 24 1 -
Agrochola 8p. .o, - — 1
Noctuidae indet. 6 6 9
Lycenidae ............ 1 1 —
Lepidoptera indet. - - 1
Lepidoptera pupgae ........c.oiuieunnnnn 2 33 2
Diptera
Muscidae .......coveiniinnneennniennn - — 3
Araneidea
Thomisidae ............covivian. 1 43 17
Argiopidae ......oviiiiiii i, - 8 2
Lycosidae .......covvviuenennnannn, 1 — -
Salticidae .....ooviviniineinnnnenn, - 7 1
Arapeideaindet. .......... ... i, - 10 1
- ) 106 187 176




Table 4. The mean size of caterpillars (mm) in the supply and in the food of the two tit species
on the control and removal plots in 1984. (n is the number of caterpillars)

Control plot Removal plot
= - F-test
x ] S.D. I n X ] S.D. l n
Inthesupply ................... 15,0 | 4.01 521§ 16.2 | 6.09 | 252 | p = 0.001
In the food
blue tit ...........ocviiiiia.. 15.8 | 3.24 146 | 18.3 | 4.40 87 | p = 0.001
great tit ... ...l 19.9 | 4.68 101 — - | - -
Discussion

Recent studies have shown that the two common tit species, the GT and the
BT, can compete in certain periods of the year. Competition during winter is
well documented (GiBB, 1954; BETTS, 1955; ALATALO, 1981; LisTER, 1981;
AraTaro, 1982): food is in short supply and roosting hole availability is also
limited (DroNDT & EYCKERMAN, 1980). Early in the spring there is intra-
specific competition for territories in areas of high population density in both
the GT (KrEBS, 1971) and the BT (DHoNDT et al., 1982).

Opinions are different on the importance of competition during the breeding
season. Research workers in England (HARTLEY, 1953; GiBB, 1954; BETTS,
1955; EpiNneTON & EDINGTON, 1972) argue that food is superabundant during
this period and therefore this resource is not competed for. On the other hand,
studies of the breeding success (DOENDT, 1977; MinoT, 1981) and the food of the
nestlings (Minot, 1981) showed that food can be a limiting factor during the
breeding period, too.

Our results suggest that there is no competition for food during the period
of egg laying because the breeding parameter characterizing this, the clutch
size, did not differ among the control and the removal plots in either of the
species. Food supply increases gradually during the incubation period and as the
nestlings are not yet hatched, the consumption does not increase so compe-
tition is not probable during this period, either. During brood raising, however,
the amount of the food can become a limiting factor which is reflected in the
differences found in the weights of the nestlings on different plots. An asymmetric
effect was found: GT youngs were smaller in broods on plots where BT also
bred than on plots where BT was excluded from. This trend was not found in
the BT nestling weights. Nestling weights do not allow an exact interpretation
of the effect of GT on BT, but the study of the food of the nestlings showed
that BT parents brought smaller caterpillars when breeding together with the
GT and larger ones when breeding alone. The prey size niche width of the BT
also decreased when it was sympatric with the GT. This shift, however, means
no disadvantage for the BT because the direction of the shift along the prey size
spectrum brings it to the size of the most abundant prey items. The abundance
of the smaller caterpillars (14 — 18 mm) is so high that their biomass (dry mass X
abundance) exceeds that of the large ones (18 — 22 mm). Collecting larger cater-
pillars is a less efficient way of feeding the young as it was reflected in the smaller
fledgling weight of the GT youngs on the plot where it bred with the BT. Unfor-
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tunately, the effect of BT on GT prey size preference was not possible to evaluate
(see Methods). The utilization of differently sized prey items can be a possible
cause of the differences in competitive abilities of the two species.

Although food is an important factor in the outcome of the competition
between the two species, further studies are needed to clarify the role other
factors like intraspecific competition, predation risk, the abundance and feeding
of another potential competitor, the collared flycatcher play in the interspecific
competition of the two tit species. This latter can especially be important as the
collared flycatcher is one of the most abundant hole-nesting species in Central
European forests whose breeding phenology and food is similar to the tits’.

Our data seem to support DHONDT'S (1977) suggestion that the two tit
species are in asymmetric competition and the BT is superior. However, our
data suggest that this competition is restricted to the parental care period only.
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Uber einige Thamnodrilus-Arten und andere Regen-
wiirmer aus Ekuador (Oligochaeta: Glossoscolecidae,
Lumbricidae, Megascolecidae)
Regenwiirmer aus Siidamerika, 3

Von
A. ZI10SI und Cs. Csuzpr*

Abstract. Thamnodrilus species collected in Ecuador were re-examined upon the base of the
type-material and their descriptions completed. Two Thamnodrilus species new for science: Th.
baloghi sp. n. and Th. botari sp. n. are described. Further species of the families Lumbricidae and
Megascolecidae, new for the fauna of Ecuador, are enumerated.

Im Februar 1986 und April 1987 konnten zahlreiche der Gattung Thamno-
drilus BEDDARD, 1887 angehrende Arten von verschiedenen Fundorten aus
Ekuador gesammelt werden. Da die bisherigen Angaben iiber das Vorkommen
dieser Arten in Ekuador sehr sprirlich sind, die Stichhaltigkeit der Arten umstrit-
ten ist, soll anhand des neugesammelten Materials den Arten gegeniiber Stellung
eingenommen werden.

Ferner werden noch einige peregrin verbreitete Arten aus der Familie
Glossoscolecidae, TLumbricidae und Megascolecidae, die bisher grosstenteils
aus Ekuador nicht erwihnt wurden, angefiihrt.

In einer vorausgehenden Arbeit wurde nachgewiesen (ZIcsi, 1988), dass
sich Aptodrilus festae CoeNETTI, 1904 filschlicherweise als Typusart der Gattung
Aptodrilus CogNETTI, 1904 in der Literatur eingebiirgert hat (CoaNETTI, 1906, p.
226, Subgen. Aplodrilus, Tipo: Rhinodrilus [ Aplodrilus] festue; MICHAELSEN,
1918). Bei der Erstbeschreibung (CoewEerrI, 1904, p. 15) wurde jedoch ein-
wandfrei 4. excelsus nov. gen., nov. spec. als Typusart designiert. Nachdem
anhand von neugesammeltem Material festgestellt werden konnte, dass die
bisher beschriebenen Aplodrilus-Arten zwei verschiedenen Gattungen angehoren,
wurde von Zros: (1988) fiir die als 4. festae angefithrte Art und fiir weitere in
Ekuador gesammelte Arten eine neue Gattung aufgestellt (Onoreodrilus Zicsi,
1988).

* Dr. Andrds Zicst und Csaba Csuzdi, MTA Talajzoolégiai Kutatécsoport, ELTE Allatrend-
szertani és Okolégiai Tanszék (Bodenzoologische Forschungsgruppe der Ungarischen Akademie
der Wissenschaften, am Lehrstuhl fir Tiersystematik und Okologie der EStvés-Lordnd-Universi-
tit), 1088 Budapest, Puskin u. 3.
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Als MrcgarLsEN die Typusart der Gattung Thamnodrilus (7. guliems
BeEDDARD, 1887) einer Nachbestimmung unterziehen konnte, stellte er fest,
dass die Typusart von Thamnodrilus, aufgrund der 6 Paar Chylustaschen, mit
den Arten von Adptodrilus zu vereinen ist. Aus Prioritdtsgriinden wurde die
Gattung Apledrilus eingezogen, sdmtliche Arten der Gattung Thamnodrilus
eingeordnet (MICHAELSEN, 1935).

Die meisten bisher bekanntgewordenen Thamnodrilus-Arten stammen aus
Ekuador: 7'. excelsus (Coaxnerti, 1904), 7. ruvidus (CoeNETTI, 1904), 7. unci-
natws (MICHAELSEN, 1910). Nur 7. wuncinatus var. ,,?, die im spédteren als 7'.
Sfulwmanni (MicHABLSEN, 1918) und als selbstindige Art beschrieben wurde,
ist in Kolumbien gesammelt worden. Die voraus angefiihrten 3 Arten sind
einander sehr dhnlich, MicHAELSEN neigte 1910 noch dazu, sie bloss als verschie-
dene Formen zn betrachten. Spéter jedoch werden sie zusammen mit 7. fulr-
mannt und 7. ohausi, als selbstiindige Arten belassen (MICHAELSEN, 1918).

In den vorliegenden Aufsammlungen konnten mit Ausnabme von 7.
ruvidus (CoeNETTI, 1904) alle bisher aus Ekuador gemeldeten Arten dieser
Gattung, sowie auch 7'. julrmanni (MICHAELSEN, 1918) aus Kolumbien ange-
troffen werden. Dieser Umstand ermoglicht es, die Originalbeschreibungen, die
auf einer sehr beschrinkten Anzahl von Exemplaren beruhen (uncinatus 2
Exemplare, fulirmanni 4 Exemplare, excelsus einige Exemplare), zu erginzen.
Ausserdem ist es uns gelungen, durch das freundliche Entgegenkommen von
Herrn Prof. Dr. M. Dzwirro, Zoologisches Institut und Museum, Hamburg, das
Typenmaterial von wicinatus, fuhrmanni und auch ein Exemplar von excelsus,
welches CoGNETTI seinerzeit an MICHAELSEN iibersandte und ebenfalls zum
Typenmaterial gehort, einzusehen. Fiir die Uberlassung des Typenmaterials
sprechen wir Herrn Prof. Dr. M. DzwiLro auch an dieser Stelle unseren besten
Dank aus.

Fam. GLOSSOSCOLECIDAE MicHAELSEN, 1900
Gattung Thamnodrilus BEDDARD, 1887

Diagnose: Normale Borsten in 8 Lingslinien. Ménnliche Poren intra-
clitellial. Vordere Dissepimente verdickt. 5—6 Paar Chylustaschen (Rispen-
schlauchtaschen) im 9., 10 —14. Segment; sie miinden frei in die Leibeshohle.
Geschlechtsapparat holoandrisch und metagyn. Samensicke kurz, nicht weit
nach hinten reichend.

Thamnodrilus fulirmanni (MICHAELSEN, 1918)

Laut Originalbeschreibung aus dem Jahre 1913, wo sie noch als Rhinodrilus
(Aptodrilus) wncinatus var. ,,2” fungiert (MICHAELSEN, 1913, p. 242 —245),
wird eine Lage des Giirtels vom 14., 15—21. oder 1/2 23. Segment angegeben.
Bei der Beschreibung der Art, also bei fulirmanni sp. n. (MICHAELSEN, 1918, p.
159 —160), wird die Originalbeschreibung aus dem Jahre 1913 von MICHAELSEN
als massgebend betrachtet und mit einigen Angaben erginzt. Unter anderem
wird in einer Tabelle auf p. 157 auch die Lage des Giirtels und die der Puber-
tatsstreifen von 7T'. fuhirmanni angefiibrt. Hier jedoch wird nur eine Lage vom
15—1/2 23. Segment erwihnt.
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Im vorliegenden Typenmaterial (Aplodrilus fuhrmanni MICHAELSEN,
Inv.-Nr.: V 7749, Finca Camelia bei Titribi, leg. FurnrMaNN) konnten tatséichlich
drei Exemplare mit einem Giirtel von 15. bis 1/2 23. Segment, und mit Pubertiits-
streifen vom 1/2 19. bis 1/2 24, Segment nachgewiesen werden, die auch in den
anderen Merkmalen mit der Originalbeschreibung iibereinstimmten. Ausser
diesen drei Exemplaren liegt noch ein Tier vor, welches jedoch nicht zu 7.
fuhrmanni gehort, sondern eine andere Art darstellt, und der von Z1cSr neuer-
dings (Z1cs1, 1988) aufgestellten Gattung Onoreodrilus eingereiht werden muss,
Ob MicHAELSEN bei der endgiiltigen Beschreibung von 7'. fulrmanni im Jahre
1918 dies ebenfalls erkannt hat und deswegen die Giirtellage vom 14., 15 —21.
Segment nicht mehr anfiihrt, bleibt offen. Allenfalls ist fiir uns die Tatsache,
dass im Typenmaterial von 7'. fuhrmanni keine Tiere mit einem Giirtel vom
14., 15—21. Segment vorliegen, besonders wichtig, da im jetzigen Material
zahlreiche Exemplare vorkommen, bei denen sich der Giirtel vom 15. bis 21.
Segment erstreckt, die Pubertitsstreifen vom 1/2 19. bis 1/2 24. Segment reichen.
Da die Arten der Gattung von Thamnodrilus aus Ekaudor sich vorwieglich in der
Lage des Giirtels und der Ausdehnung der Pubertitsstreifen voneinander
unterscheiden und diese Merkmale bei verschiedenenen Populationen konstant ver-
folgt werden konnen, werden simtliche Tiere, bei denen sich der Giirtel vom
15—1/2 21., 21. Segment erstreckt, als neue Art fiir die Wissenschaft beschrie-
ben.

Anhand unseres Materiales filhren wir eine kurze Beschreibung der Art
SJuhrmanni MioHABLSEN an. Esliegen uns von mehreren Fundorten zahlreiche
Exemplare in verschiedenen Entwicklungsstadien vor.

Linge 65 —85 mm, Dicke 4 —6 mm, Segmentzahl 90 —125.

Farbe weiss, pigmentlos.

Kopflappen kuppelformig, eingezogen, prolobisch.

Borsten eng gepaart. Borstendistanz am Vorderkorper:aa :ab:bc:cd =
= 27:7:29:4; hinter dem Giirtel: aa :ab:bc:cd = 38:8:20:8; am Kor-
perende: aa :ab:bc:cd = 30:12:23:8,

Ventrale Borsten vom 6—10. Segment und die des 18. Segmentes au
Driisenpapillen angeordnet und in Geschlechtsborsten umgewandelt.

Weibliche Poren auf dem 14. Segment, hinter den Borsten ab. Minnliche
Poren auf Intersegmentalfurche 19/20, in Hohe der Pubertitsstreifen.

Girtel sattelforming, vom 15—23., 1/2 24. Segment. Pubertétsstreifen bei
allen Exemplaren konstant vom 1/2 19--1/2 24. Segment.

Samentaschenporen zwischen Intersegmentalfurche 6/7-—8/9, drei Paar.

Innere Organisation: Dissepimente 6/7—9/10 stark verdickt, 10/11 und
11/12 weniger stark, die iibrigen nicht verdickt.

Die ventralen Borstenpaare des 6 —10. Segmentes sind von innen durch
mehrteilige in die ILeibeshohle hineinragende Driisenfelder gekennzeichnet.

Muskelmagen im 6. Segment, sehr gross. Lateralherzen im 7—9. Segment,
méchtige Intestinalherzen im 10. und 11. Segment. Chylustaschen 5 Paar im
10 —14. Segment, entspringen ventrolateral auf einem kleinen Stiel, stehen
in dorsaler Richtung frei. Rispenschlauchtaschen im Querschnitt einfach fjord-
formig (Abb. 1).

Minnliche Geschlechtsorgane: 2 Paar kleine Testikelblasen im 10. und 11.
Segment, die ventromedian durch einen diinnen Schlauch verbunden sind.
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2 Paar grosse Samensicke von Dissepiment 11/11 und 11/12 nach hinten ragend.
Samensicke des 12. Segmentes auch bis ins benachbarte Segment reichend.
Samentachen drei Paar im 7—9. Segment. Es sind keulenférmige Gebilde mit
langem Stiel, der nicht scharf von der Ampulle absgesetzt ist.

Fundorte: AF/423, 1 Ex., Ekuador, Prov. Pichincha, zwischen Quito und Sto. Domingo,
2650 m, neben der Hauptstrasse im Urwald, 19, IT, 1986, leg. BENAVIDES + LoxsA + Zrosr. --
AF/321, 6 Ex., in verschiedenen Entwicklungsstadien, Fundort wie bei AF/425. — ATF/257, 1+1
juv. Ex., Prov, Cotopaxi, San Francisco de las Pampas, 1800 m, 8. IT. 1986, leg. LoxsA + ONORE +
+ Zicst, — AF/283, 2 Ex., Ebenda, Naranchito, 10, II. 1986, leg. LokSA + ONORE + ZI10SI. —
A¥/531, 70 Ex., Prov. Chimborazo, Cerca Juan de Valesco, 3200 m, Wiese, Paramo, 4. IV. 1987,
leg. T.oxsa 4 Coroma + Zicsr. — AF[(632, 2 Ex., Prov. Bolivar, Las 4-esquinas, 3200 m, 3. IV.
1987, leg. Loxsa + Cornoma + Zicst. — AF/533, 27 Ex., Prov. Bolivar, Cashca Totoraz, 3200 m,
Paramo, Waldgrenze, 3. IV, 1987, leg. Loxsa + CoLoma + Zicst. — AF/534, 40 Ex., Prov. Boli-
var, Cashca Totoraz, 3100 m, Strauchvegetation, 3. IV. 1987, leg. Loxsa + CoromMa 4+ Zicsr. —
AF/535, 71 Bx., Prov. Chimborazo, Pohaluin, 3100 m, Paramo-Vegetation, Schwarzerde, 2. IV.
1987, leg. LoksA + CoLoMA + ZICSL — AF[o4o 1 juv. Ex. Prov. Chimborazo, 3900 m. 3. IV. 1987
leg. Loxsa + Coroma + Zicst. — AF/544, 5 juv. Ex., Prov. Bolivar, Las 4-esquinas, 3000 m, 2
IV. 1987, leg. LoksA + CoLoMA + Zicst, — AF/346, 2_]uv Ex., Prov. Chimborazo, San Juan de
Trigloma, 2200 m, 5. IV. 1987, leg. Loxsa + CoLoMa + ZICSI.

Thamnodrilus baloghi sp. nov.

Dimensionen: Linge des Holotypus 60 mm, Dicke 4 mm, Segmentzahl 125;
bei den iibrigen Tieren: Linge 50 — 90 mm, Dicke 4 —6 mm, Segmentzahl 110 —
140.

Farbe weiss, pigmentlos.

Kopf karr kuppelfésrming, prolobisch, manchmal ganz eingezogen. Seg-
mente vom 7—11. Segment wa]lformlg erhaben, Segmente 12. bis 14. mehrfach
geringelt.

Borsten am Vorderkérper eng gepaart, hinter dem Giirtel Borstenreihen
allmihlich grosser werdend, Borsten stark gebogen. Borstendistanz am Vorder-
korper: aa:ab:bc:edidd = 19:715:2:45; hinter dem Giirtel: aa:ab:
beicdidd =25:6:20:5:70; am Q(hwanyende aa:bcieddd =26:19:26 -
19 : 50.

Borsten ab des 7—10., 17., 18. Segmentes meistens von kleinen Driisen-
papﬂlen umgeben, Borsten zu Geschlechtsborsten umgewandelt. Von innen sind
bei einigen Tieren in diesen Segmenten kleine Driisenfelder zu erkennen.

Nephrldlalporen im 3. Segment beginnend, in der Borstenlinie cd. Weibliche
Poren am 14. Segment, hinter der Borstenlinie 6. Ménnliche Poren miinden im
vorderen Teil des 20. Segmentes, in Hohe der Pubertitsstreifen.

Giirtel beim Holotypus vom 1&. bis 21. Segment, bei den iibrigen Tieren
auch vom 15 —1/2 21., 21. Segment, bei einigen Tieren ist manchmal ein diinner
Dorsalstreifen auf dem 22. Segment zu erkennen.

Pubertitsstreifen beim Holotypus vom 1/2 19-—1/2 24. Segment, bei den
Paratypen auch vom 1/2 19 —1/4 oder 1/2 24. Segment. Samentaschenporen drei
Paar, in Intersegmentalfurche 6/7 —8/9, in der Borstenlinie cd.

Innere Organisation: Dissepimente 6/7-—-10/11 verdickt, 11/12—-12/13
schwach verdickt. Muskelmagen im 6.Segment, Lateralherzen vom 7-9.Segment,
michtige Intestinalherzen vom 10 —11. Segment. Perlschnurartiges Dorsalgefiss
vom 11—22 Segment stark angschwollen. Fiinf Paar Chylustaschen vom 10 — 14.



Abb. 1-3. Querschnitte durch Chylustaschen mit fjordfériniger Struktur, 1: Thamnodrilus fuhr-
manni (MICHARLSEN, 1918); 2: Thamnodrilus baloghi sp. n.; 3: Thamnodrilus unecinatus (MicH-
AELSEN, 1910)

Segment, entspringen ventrolateral von einem kleinen Stiel, stehen in dorsaler
Richtung frei, der obere freie Teil der Chylustaschen etwas abgeschniirt. Ris-
penschlauchtaschen im Querschnitt einfach fjordformig (Abb. 2).

Msannliche Geschlechtsorgane: Zwei Paar kleine, unpaarige Testikelblasen
im 10. und 11. Segment, die ventralmedian durch einen kleinen Schlauch mitein-
ander verbunden sind. Zwei Paar kleine, wurstformige Samensicke im 11.
und 12. Segment. Drei Paar Samentaschen im 7-—9. Segment, erstes Paar mit
kurzem Stiel, zweites und drittes Paar mit langem Stiel, und platter 16ffel-
formiger Ampulle.

Die neue Art unterscheidet sich von den iibrigen Thamnodiilus-Arten
eindeutig durch die Lage des Giirtels. Von Themnodrilus uncinatus, der sie am
néchsten steht, unterscheidet sie sich auch in der Form der Samensiicke und
Samentaschen.

Die neue Art wird zu Ehren nach Herrn Prof. Dr. J. Bavocu (Budapest)
benannt.
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Fundorte: Holotypus: AF/539, Ekuador, Prov. Cotopaxi, San Francisco de las Pampas,
1600 m, am Wegrand, 8. II. 1986, leg. Lorsa + OxoRre + Zics1, = Paratypen: AF/262, 132 Ex.,
Fundort wie beim Holotypus. — AF/256, 1+ 7 juv. Ex., Fundort wie zuvor, 1800 m. — AF/261,
14 Ex., Fundort wie zuvor, 1700 m. — AF/263, 21+ 4 juv. Ex., AF/271, 1 Ex., AF/272, 7+4 juv.
Ex., Prov. Cotopaxi, San Francisco de las Pampas und Umgebung, 9. I1. 1986, leg. Loxsa + Oxo-
RE + Z10SI. — AF/278, 38 Ex., Prov. Cotopaxi, San Francisco de las Pampas, zwischen Naranchito
und Galapagos de las Pampas, im Urwald und auf Wiese, 10. 11. 1986, leg. Loksa + ONORE +
+ Zrcst. — AF/319, 241 juv. Ex., zwischen Quito und Sto. Domingo, 2300 m, Urwald, 19. II.
1986, leg. Loxsa + BeENAVIDES + Zrost. — AF/3235, 1 Ex., Fundort wie zuvor, 1200 m, Urwald. —
AF/310, 242 juv. Ex., Prov. Pichincha, Saloya, 1450 m, Urwald, 20, IT, 1986, leg. Loxsa + BEN-
AVIDES + Zicst. — AF[523, 746 juv. Ex., 32 km von Otavalo in Richtung Selva Allegre, 3700 m,
Grenze zwischen Paramo und Wald, an feuchten Stellen, 22. IV. 1987, leg. BENAVIDES 4 LOKSA -+
+ Zrcst. — AF[524, 5+ 9 juv, Ex., 53 km von Otavalo, vor Selva Allegre, subtropischer Urwald,
22, 1V, 1987, leg. BENAVIDES + LoksA + Zicst. — AF/525, 2 Ex., 15 km hinter San José de Minas
vor Qtavalo, 21, IV, 1987, leg. Benavipes + LoksA 4 Zicst. — AF/526, 12 Ex., 10 km hinter
San José de Minas, am Wegrand, sehr feuchte Stelle, 21. 1V. 1987, leg. BENAVIDES + LOKSA +
+ Zicsi. — AF/527, 341 juv. Ex., 39 km von Otavalo in Richtung Selva Allegre, 3900 m, Paramo
Vegatation, 22. 1V, 1987, leg. BENAVIDES + LoxsaA + Zicsr. — AF/[528, 641 juv. Ex., 5 km hin-
ter San José de Minas, Bachrand, 21. IV. 1987, leg. BExavIiDES + LOksA + Zicsr.— ATF/529,
10+ 6 juv. Ex., 200 m vor San José de Minas, feuchte Stelle am Berghang, 21. IV. 1987, leg. BExa-
vIiDES + LoEKsa 4+ Zicst. — AF/530, 4+ 4 juv. Ex., 500 m hinter Tandajapa, Waldrand, 7. IV.
1987, leg. Loksa + Zicsi. — Prov. Imbabura Urcuqui, 3000 m, VII. 1986, leg. ONoORE.

Thamnodrilus uncinatus (MICHAELSEN, 1910)

Von den als Typen bezeichneten zwei Exemplaren dieser Art konnte unter
Inv. —Nr. V 8313 (,,Aptodrilus uncinatus MIOHAFLSEN, Ecuador, leg. River*)
nur ein Tier in der Sammlung des Zoologischen Institutes und Museums von
Hamburg angetroffen werden. Da unsere Tiere mit diesem Originalstiick und der
Beschreibung von MICHAELSEN libereinstimmen, reihen wir unsere Exemplare
dieser Art ein, und fiihren eine kurze ergiinzende Beschreibung an.

Kopflappen prolobisch, Borsten ab des 7—11. Segmentes auf kleinen
Driisenpapillen angeordnet. Bei einigen Exemplaren lassen sich auch von innen
in diesen Segmenten kleine Driisenfelder erkennen, die beim Typusexemplar
nicht vorhanden waren. Dieses Merkmal scheint zu variieren, da auch bei
Thamnodrilus baloghi sp. nov. Populationen vorkamen, bei denen von innen
keine Driisenfelder zu erkennen waren, bei anderen Populationen hingegen diese
deutlich in Erscheinung traten.

Weibliche Poren am 14. Segment hinter den Borsten ab. Mannliche Poren
auf Intersegmentalfurche 19/20 in Hohe der Pubertitsstreifen, sie sind auch
von aussen bei einigen Exemplaren gut zu erkennen. Struktur der Chylus-
taschen einfach fjordformig (Abb. 3).

Fundorte: AF/268, 1 Ex.; AF/270, 1+ 1 juv. Ex., AF/273--274, 3+ 1 juv. Ex., AF/281,
3 Ex., Ekuador, Prov. Cotopaxi, San Francisco de las Pampas, Naranchito, im Urwald und auf
Wiesen, immer nur im Boden, 9—10. IL. 1986, leg. Loxsa + OxoRrr + Zicst. — AF/314, 11 Ex.»
Prov. Pichincha, zwischen Sto. Domingo und Quinindé, 17 km hinter Sto. Domingo, am Bachufer,
20. 11. 1986, leg. Bexavipes + Loxss 4 Zicst. — AF/543, 1 Ex. Prov. Chimborazo, Malpote 5.
IV. 1987, leg. LoxsA + Coroara 4 Zicsr.

Thamnodrilus botari sp. n.

Dimensionen: Linge des Holotypus 95 mm, Dicke 7 mm, Segmentzahl 158,
bei den ubrigen Tieren: Linge 65--100 mm, Dicke 5—6,5 mm, Segmentzahl
117 —-160.
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Farbe weiss, pigmentlos.

Kopf prolobisch, erste Segmente nicht verwachsen, Kopf manchmal einge-
zogen. Segmente 7—11 schwach wallférmig erhoben. Segmente vom 11 —14.
doppelt geringelt.

Borsten am Vorderkorper eng gepaart, hinter dem Giirtel gehen die Bor-
stenreihen allmihlich auseinander, Borsten am Hinterkorper gebogen. Borsten-
distanz am Vorderkorper: aa :ab:bc:ed :dd = 25:7:25:5:50, hinter dem
Giirtel ag :ab:0c:ced :dd = 35:10:25:7:50, am Schwanzende aa : ab : bc :
ed:dd = 20:15:25:15 :50.

Borsten b des 6 —10. Segmentes sowie die des 17. Segmentes von kleinen
Driisenpapillen umgeben und in Geschlechtsborsten umgewandelt. Von innen
sind an diesen Segmenten keine Driisenfelder zu erkennen.

Nephridialporen am 3. Segment beginnend, in der Borstenlinie cd. Weib-
liche Poren am 14. Segment, hinter der Borstenlinie 5. Mannliche Poren miinden
in der Intersegmentalfurche 19/20 in Hohe der Pubertitsstreifen aus. Ménnliche
Poren von aussen nicht erkannt.

Giirtel beim Holotyus vom 15-—23. Segment, Pubertirsstreifen vom 1/4
19 —25. Segment. Giirtel bei einigen Tieren nur bis 1/2 23. Segment reichend.
Giirtelsegmente 15, 16 und 17 ventromedian genihert (Abb. 4).

Innere Organisation: Dissepimente 6/7—9/10 stark verdickt, 10/11 nur
etwas verdickt, die iibrigen nicht verdickt. Muskelmagen im 6. Segment. Lateral -
herzen vom 7—9. Segment, méchtige schwarze Lateralherzen im 10. und 11.
Segment. Perlschnurartiges Dorsalgefiss vom 11-—18. Segment. Fiinf Paar
Chylustaschen vom 10—14. Segment, entspringen ventrolateral und stehen

5

Abb. 4 — 5. Thamnodrilus botari sp. n. 4: Ventralansicht (G: Giirtel, Dp: Driisenpapillen, Ps: Pu-
bertiitsstreifen); 5: Chylustaschen mit fjordfSrmiger Struktur
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in dorsaler Richtung frei. Der obere freie Teil der Chylustaschen abgerundet
aber nicht abgeschniirt. Rispenschlauchtaschen im Querschnitt fjordformig
(Abb. 5).

Mainnliche Gleschlechtsorgane: Zwei Paar kleine, unpaarige Testikelblasen
im 10. und 11. Segment, die ventromedian durch einen Schlauch miteinander
verbunden sind. Zwei Paar kleine Samensicke im 11. und 12. Segment. Drei
Paar Samentaschen im 7—9. Segment, Samentaschenporen in Intersegmental-
furche 6/7—8/9, in der Borstenlinie c¢d. Samentaschen mit langem Stiel und
plattgedriickter Ampulle. Samentaschen nahezu gleich gross.

Die neue Art unterscheidet sich von allen iibrigen 7hamnodrilus-Arten
durch die Lage der Pubertitsstreifen und durch die Form der Samensicke.

Die neue Art wird zu Ehren von Herrn ¥. BorARr, Quito, benannt, der uns
bei der Verwirklichung unserer Sammelreisen weitgehend behilflich war.

Fundorte: Holotypus AF/540, Ekuador, Prov. Chimborazo, bei Malpote Bachrand am
Waldufer, 1750 m, 4. IV. 1987, leg, LoxsAa + Coroma + Zicst. — Paratypen: AF/541, 7 Ex., Fun-
dort wie beim Holotypus. — AF/542, 4+ 1 jv. Ex., Prov. Chimborazo, Chagmala, 1750 m, 4. IV.
1987, leg. Loxsa + CoroMa + Zicsr. — AF/347, 2+1 juv. Ex., Prov. Cimmborazo, Malpote hinter
dem Dorf, 4, IV. 1987, leg. Loxsa + Coroma + ZicsI.

Thamnodrilus excelsus (CoGNETTI, 1904)

Es liegen uns einige Kxemplare von verschiedenen Fundorten vor, die im
wesentlichen mit dem von CoeNETTI DE MARTIIS an MICHAELSEN iibersandten
Exemplar aus der Typenserie iibereinstimmen (Zoologisches Institut und
Museum, Hamburg, Inv. Nr. V 3295, Thamnodrilus excelsus CoaN. Festa, leg.
Ecuador):

Bei der Nachuntersuchung dieses Exemplares konnten wir deutlich
erkennen, dass die Pubertétsstreifen sich auch auf das 1/4 19. und 1/2 24. Seg-
ment erstrecken. Der Giirtel liegt bei diesem Exemplar auf dem 15 —23. Segment.
In der Originalbeschreibung wird die Lage der Pubertéitsstreifen eindeutlich
vom 20 —23. Segment angegeben und dies wurde auch von MICHAELSEN ange-
nommen, obwohl bei dem auch von ihm eingesehenen Exemplar diese auch auf
die benachbarten Segmente iibergehen. Bei allen von uns untersuchten Exemi-
plaren, bei adulten und priadulten gleicherweise, die in allen iibrigen Kennzei-
chen mit dem Originalstiick und der Originalbeschreibung iibereinstimmten,
erstreckten sich die Pubertitsstreifen in konstanterweise auch auf das 1/2 19.
und 1/2 24. Segment.

Laut Originalbeschreibung sollen paarige Testikelblasen vorbanden sein.
Unsere Beobachtungen stimmen mit denen von MICHAELSEN iiberein, der
behauptet, dass die Organe eines Segmentes ,,durch ein querzylindrisches
medianes Stiick miteinander verbunden‘ sind, also als unpaarige Testikelblasen
aufgefasst werden konnen. Dies konnte auch bei unseren Exemplaren fest-
gestellt werden, die ansonstim tibrigen mit der Originalbeschreibung tiberein-
stimmen.

Fundorte: AF/536, 5 Ex., Prov. Chimborazo, Cerca Juan de Valesco, 2600 m, 5. IV. 1987,
leg. Lorsa + CovoMa + Zrcst. — A¥/637, 16 juv. Ex., Funodrt wie AF/5336. — AF/538, 3 Ex.,
Prov. Cotopaxi, San Francico de las Pampas: 4. und 10. 1986, leg. G. OxorEe. — Prov. Cotopaxi,
AF/263, 13 Ex., San Francisco de las Pampas, 8. IL. 86, I2g. Loxsa + Oxore 4 Zicst. — Ebenda,
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1 Ex., IV. 1986, leg. Onore. — Prov. Cotopaxi, AF/298, 20 Ex., Pueblo Quemado, 4000 m, 16. II.
1986, leg. Loxsa + Zicst. — Prov. Pichincha, AF/320, 4 Ex., zwischen Quito und Sto. Domingo.
2300 m, 19. I1. 1986, leg. BENAVIDES 4 LOKsA + Zicsi. — Ebenda, AF/324, 3 Ex., 1200 m, 19. II,
1986, leg. BENAVIDES + LOksA 4 Zicsl.

Pontoscolex corethrurus (Fr. MULLER, 1857)

Fundorte: Ecuador, Prov. Cotopaxi, AF/283, 3 Ex., San Francisco de las Pampas, Naran-
chito, 10. II. 1986, leg. LoksAa + ONoRrE + Zicst. — Prov. Pichincha, AF/312, 243 juv. Ex.,
Pto. Quito, 20. II. 1986, leg. LoksA + BENAVIDES + Zicsi. — AF/313, 4 Ex.; AF/315, 20 Ex.;
AF[326, 84-4 juv. Ex., zwischen Sto. Domingo und Quinindé, 20. II. 1986, in Olpalrnenplantagen
und am Ufer eines Baches, leg. BENAvVIDES + Loxsa + Zicst. — Prov. Napo, AF/340, 5 Ex.,
Pto. Misahualli, 250 m, Urwald, 14. II. 1986; AF/345, S+9 juv. Ex., AF/346, 1143 juv. Ex,,
zwischen Tena und Misahualli am Wegrand, 14. IL. 1986, A¥/347, 4+ 2 juv. Ex., Tena, 14. II. 1986,
leg. Loksa + BENAVIDES - Zicst. — AF/248, 2 Ex., am Weg in Urwald, 14. II. 1986, leg. BEN A-
viDES 4 Loksa. — Prov. Pastaza, AF/349, 16+2 juv. Ex.,AF/353, 141 juv. Ex., Tnte. Hugo,
Ortiz, 17. II. 1986, leg. BENAVIDES + LoksA + Zicst. — AF/351, 15 Ex., hinter Puyo, 15. II.
1986, leg. BExavIDES + LOKSA + ZIcSI

Fam. LUMBRICIDAE CrLaAvus, 1876

Aus der Familie Lumbricidae wurde aus Ekuador nur die Unterart Aliolobo-
phore caliginosa trapezoides (ANT. DU6., 1828) gemeldet. Alle anderen Arten,
die nachstehend angefiihrt werden, sind neu fiir die Fauna Ekuadors.

Allolobophora caliginosa trapezoides (ANT. DUGES, 1828)

Fundorte: Prov. Pichincha, Z/10805, 1 Ex., Quito, 2. I1L. 1986, leg. Onore. — Z/10791r
4 Ex., Z/10807, 3 Ex., Pifo, 18. II. 86, leg. Loksa + Zicsi, — Z/10789, 4 Ex., Pasochoa, Wiese.
6. IL. 86, leg. LoxsA + BENAVIDES 4 ZI1cst. — Z/10793, | Ex., zwischen Nona und Sto. Rosa, am
Bachrand, 2750 m, 4. 11. 1986, leg. BENAVIDES + Loxsa + Zicsi. — Z[10794, 9 Ex., Cumbays
Finca Igor, 23, IL. 1986, leg. Loksa + Zicsr. — Z[10799: 20 Ex., Puembo Finca Szabd, 25. II. 86
leg. Zicsi.
Allolobophora resea (SAVIGNY, 1826)

Fundort: Proy. Pichincha, Z/10806, 1 Ex., Quito, 2. 1I1. 1988, leg. ONORE.

Dendrobaena octaedra (SAVIGNY, 1826)
Fundorte: Prov. Pichincha, Z/10792, 1 Ex., Quito, 6. I. 1984, leg. NARUCHEz. — Z/10804
1 Ex., Puembo, Finca Szabé, 25. I1. 1986, leg. Zicsr.
Eisenia foetida (SAvigNY, 1826)

Fundort: Prov. Pichincha, Z/10801, 5 Ex., Puembo Finca Szabd, 25. II. 1986, leg. Z1csr.

Eiseniella tetraedra tetraedra (SAVIGNY, 1826)

Fundort: Prov. Pichincha, Z/10802, 10 Ex., Puembo Finca Szabé, 25. I1. 1986, leg. Zicsr.
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Octolasium lacteum (ORLEY, 1885)

Fundorte: Prov. Imbabura, Z/10790, § Ex., Ibarra 22. II. 1986, leg. Loxsa + Zicst. —
Proy. Pichincha, Z/10795, 7 Ex., zwischen Cumbaya und Tenebaco, Finca lgor, 23. T1. 1986, leg.
Loxsa + Ziost. — Z/10797, 1 Ex., Quito, 21. I1. 1986, leg. Z1cst. — Z/10798, 9 Ex., zwischen La
Merced und Alangasi, Finca Los Cypreses, 25. 11. 1986, leg. LoksA + BENAVIDES + ZICSI. —
Z/10800, 8 Ex., Puembo Finca Szabd, 25. 11. 1986, leg. Z1cs1.

Octolasium cyaneum (SAVIGNY, 1826)

Fundort: Prov. Pichincha, Z/10808, 1 Ex., Quito I. 1986, leg. ORrRONEZ.

Fam. MEGASCOLECIDAE Rosa, 1891

Amynihas corticis (KINGBERG, 1867)

Fundorte: Prov. Pichincha. Quito, AF/404, 1 Ex., 5. XII. 1983, leg. N. Davulas. — AF/
406, 8 Ex., 12. XII. 1984, leg. E. Frarro. — AF/411, 1 Ex., 24. XII. 1984, AF/412, 1 .Ex., 25.
XIIL. 1983, leg. R. Luon. — AF/417, 1 Ex., 3. I1. 1983, leg. A. FreEire, — AF/422, 1 Ex,, 6. L.
1985, leg. PazymiNo. — Conocoto, AF/420, 2 juv., 5. I. 1984, leg. L. SAxTA MARIA., — AF/421,
1 Ex., 7. XII. 1983, leg. L. SaANTA Maria. — AF/329, 11, Ex., Pasochoa, 6. IT, 1986. leg. BENAVI-
DES + Lorsa + Zicsi. — AF/402, 14 Ex., zwischen La Merced und Alangasi Finca Los Cypreses,
26. 11. 1986, leg. BENAVIDES + Loksa + Zicst. — AF/409, 1 Ex., Puembo, Finca Szabd, 25. II.
1986, leg. Zics1. — AF/410, 10 Ex., Cumbaya Finca Igor. 23. I1. 1986, leg. Loxsa + ZicsI.

Amynthas morrisi (BEDDARD, 1892)

i und ort: Prov. Pichincha, Cunuyacu, AF/393, 143 juv. Ex., 25. 1. 1986, leg. P. VEGA +
5. M. Paz.

Die beiden Amynthas-Arten sind neu fiir die Fauna Ekuadors.
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