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INTRODUCTION

The Belgian IHydrobiological Lxpedition (Mission K.E.A.) has brought
logether a colleclion of Turbellaria, which is highly interesting, though it
conlains only a small number of species. Ils greal value consists in the so-called
Microturbellarin.  Comiparing lhe systematic groups of [freshwater Turbellaria,
lwo Orders, the Rhabdocoela and Alloeocoela, as they are called in texthooks
(f. ex. Hvataw, 1951), belong to Lhe Microturbellariu, one Suborder, the T'ricladida
Paludicola, 1o the Macroturbellaria. 1 a more specialized svslem is applied,
f. ex. thal of Karraxe (1940, pp. 229-235), the limnic Microturbellaria belong to
four different Orders, all Macroturbelluria of this biotope lo one Seclion of a
Suborder. Nevertheless the number (12) of species of Microturbellaria known
from the Ethiopian Region (Marcus, 1955, pp. 116-117; 19550, pp. 7, 26) is the
same as lhal of the Macroturbellaria. Only sufficiently described species are
considered in this compulation. The Paludicola belong to only lwo slightly
different geneva,the Microlurbellaria to nine, five rhabdocoel and four alloeocoel
genera. This proves how little of the probably rich microlurbellarian fauna in
the continental walers of the Ethiopian Region is known.

Without any doubl it is more difficult to collect and preserve Microturbellaria
than Paludicola. But the [ormer are much more altractive from morphological
and zoogeographical poinis of view than the latter. On the whole Microtur-
bellaric are much more auspicious for the resulls of an expedition than the rather
uniform Paladicola, which mainly in tropical regions so often frustrate the
collector’s effort, when they belong 1o asexual strains, thai can not be duly
classified. Then only the Family can be established, and this unfortunately
occurred also with 5 worms from Lake Albert in the present collection; one of
them, an entirely black animal, is probably new. The immature Planariidae
are given numbers 6 and 7 in order to conlinue he previously described Nos. 1-5
(Marcus, 19550, pp. 12-16).

The Microturbelleric were scrulinized to Lhe ulmosl and sometimes deno-
minaled somewhal venturously aiming at the best possible presenfalion of the
rare material.
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After Lhe above mentioned sysltem of Karvixg (1940) the present colleclion

is listed as follows :

Order Archoophora, Suborder Macrostomida :

Macrostomum tuba (Grarr, 1882) var. verbekel, var. nov.
Order Holocoela (Prolecithophora), Suborder Separata :
Plagiostomum lacustre Bayrrs, 1927,

Order Rhabdocoela (Neorhabdocoela), Suborder Dalyellioida :

Gieyszloria rubra (FunrMany, 1894).
Sergia mancala, spec. nov.
Vadlantiella caribumba, spec. nov.
Order Seriata, Suborder Tricladida, Section Paludicola :

Planariidae spec. G.
Planariidae spec. 7.

Mrs. Evewine pu Bois-Reyyoxp Marcus and 1 wish to express our thanks
o Mr. J. Versekr, Entomologist of the Mission K.E.A., for having entrusted
us with his colleclion.




TURBELLARIA

MACROSTOMIDA.

Macrostomum tuba (Grarr) var. verbekei, var. nov,
(Iigs. 1-4.)

The length is aboul 0,5 mm, the grealest breadlh, in the middle of the
body, 0,25 mm. The head is delimited by a slight constriction; the flat and
broad caudal plate is distinctly set off from the body and slightly pointed at its
posterior end. Such a caudal plate of preserved worms has no systematic weight.

The colour is yellowish gray, mainly on the back, where the rhabdites are
dense. The black eyes sland close together. Other pigmenls are not present.
The greatl quantity of colourless contents of the intestine makes the middle region
of several specimens quite light, as it distends the body and so strelches the skin.
Head and caudal plate are darker in these animals.

Subterminal cephalic glands (¢) stain pink and conlain fine granules of
secretion, not rhabdites. Two pils flank this group of cells. The tulls of rhab-
dites stain orange, they are more nwmerous on the back than on lhe bhelly, and
their number is also somewhat increased on the tail.  They develop in subepider-
mal cells.

The mouth (k) is venlral and rather lransverse than longitudinal.  That may
be due to preservation and contraction. It lies 60 w behind the fore end in a
0,37 mm long sectioned worm. The pharynx (f) is a thin-walled tube with
cilialed epithelium, the insunk nuclei of which are localed between the muscle
fibres. Pink staining glands open on the entrance ol the pharynx. The
pharynx ends in Lhe anlerior wall of the gut (). The intestine has a high ciliated
epithelinm, as in other species of the genus; the lumen contains Ciliata and big
shells of Diatoms. Backwards the gul extends o the beginning of the caudal
plate.

The testes (1) are more or less globose sacs located heside the anterior end
of the gut. The spermalogonia form one layer on the testicular wall. Thin
offerent ducls (¢) open united into the accessory seminal vesicle (v), a thin-walled
organ situaled under the posterior wall of (he intestine (i). Through a constric-
tion the sperms pass to the principal seminal vesicle (s) that is involved by spi-
rally arranged muscle fibres. An intervesicular duct (z) with thick muscular
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wall leads to the granule vesicle (g), the glands (v) of which enler it proximally.
The base of the slylet (p) encloses the ectal end of the granule vesicle. The
slylet is 0,11-0,132 mm long, entally 28-30 ., ectally about 5 w in diameter. ft
ends slightly inflated (fig. 4), and this expansion is not accompanied by a thi-
ckening of the wall.  The orifice of the stylet was not scen with certainty,
probably it is sublerminal. The male pore (x) is localed 20 . from the hind end
ol a worm that was 0,37 mm long in the sections. The female aperture (w) is
localed 150 p farther in fronl.

The ovaries (o) lie behind the testes and ave, in the presenl malerial, not
bigger than Lhese. Their small size and only liltle lobulate oulline indicate Lhat
the worms are in inilial female phase. Notwilhslanding the two oviducts already
include logelher 2-3 growing ovocytes (u). The common oviducl (¥) conlains
free alien sperms. The passage apparalus (h) consists of high cells filled with
cyanophilous secrelion, which surround the enlal opening ol the female
antrum (a). The nuclei of the ciliated atrial epithelium are insunk and accom-
pany the perviphery ol the female antrum. They can he distinguished from
longish glands, that open into the antrum like in Macrostomum retortum Pavt
(1951, p. 300 and fig. 15). The cement glands () encircle the female pore (w),
their erythrophil secretion is discharged on the ventral surface. A vagina is not
developed. ‘

Occurrence. — Lake Kivu, Goma, northern shore of the lake (Sample 2105 b),
2.X.1953, among green algae Cladophora, 12 specimens.

Called in honour of Mr. J. Venseke, Enlomologist of the Mission K.IE.A.

DISCUSSION OF MACROSTOMUM TUBA var. VERBEKEI

Only wilh reservation do we call the present malerial a variety of M. tuba
{Grarr, 1882). It dilfers from the latter mainly by the much shorter stylet
wilh an only slightly swollen terniinal bulb. Besides the rod tracks (Lurner,
1905, pp. 8-9) are wanling, the ovaries arc rather compact than lobulate (p. 42),
and the passage apparalus belween female anlrum and common oviduct is
unlike the figures that Luruer gave for tuba (t. 4, ligs. 41, 42).  This last fealure
is difficult to evaluate, as the functional phase probably influences the morphol-
ogical aspecl.  Waise (1942, p. 175) found compact ovavies in young animals
of tuba, and also the present worms ave in the beginning of female maturity.
One can agree with Wermse (1. ¢.) who assumes that Oxveawa's figure 2 (1930,
t. 3) shows compacl ovaries with only slight indentalions on the outer side.  The
imporlance ol the shape ol Lhic ovaries for Lhe syslemalics of Macrostomum
(Lutner, 1905, p. 48) was laler restricted by Luruer (1947, p. 10), who also
found differences between living aud preserved and contracted M. hamatum
(p. 20). Presence or absence of rod tracks is not sufficient for specific separation.
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T, 1-4. — Macrostomum tuba var. verbekei n. var.
{. Preserved worm. — 2. Combined sagittal section. — 3. Combined section of copulatory organs.
4. Stylet and farther enlarged tip of same,
: female antrum; b : brain; ¢ : cephalic glands; e : efferent duct; f: pharynx; g : cement glands;
: passage apparatus; i : gut; k : mouth; m : male antrum; o : ovary; p : stylet; q : granule vesicle;
: granule glands; s : seminal vesicle; t : testis; u : growing ovocyte in oviduct; v : accessory seminal

a
h
r

vesicle; w : female pore; x : male pore; y : common oviduet; z : intervesicular duct.

F16. 5-8. — Plagiostomum lacustre BayL.

Worm from Lake Tanganika, sample 5007, — 6. Worm from Lake Kivu, sample 2050, —
Worm from Lake Edward, sample 3046. — 8. Two worms from Lake Albert, sample 4022,

-~ Ot

Frreuson (1939, p. 68) was the first to distinguish the bulbar tip of the penial
stylel of M. tubae (Grarr, 1882) from that in A, tuba var. giges Okucawa, 1930,
The bulb of tuba is caused by expansion of the lumen, that of gigas by thickening
of the wall. Thercfore Ilvyax called her malerial that had been described as M.
tuba (1936, p. 14) gigas later on (1943, p. 324). Also Brazilian material was
designaled as gigas (Mancus, 1946, p. 7). Figures of the stylet tip without
thickened walls ave the original figure of Gurarr (1882, t. 4, fig. 14) reproduced
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by Hyasax (1943, fig. 13), and that in the « Stsswasserfauna » (Grarr, 1909,
fi‘g. 160). The latler figure appears in the « Tierreich » loo (Grarr, 1913,
fig. 58). Without wanling lo affivm that Grarr's [igures are correct, we must
slress Lhal in Alrican worms the slight terminal swelling is only due to a wide-
ning of the lumen. A drawing of Rum (1927, fig. 13 A; also Zool. Anz., v. 72,
p. 173) that was not made with systematic scope does nol allow io recognize
whether the bulb is caused by a widening of the lumen or a thickening of the
wall, but the former is more likely.

Lurnern (1903, p. 4) has seclioned worms, probably from Trieste (In., 1947,
p. 27), that Bomstie bad classified as fuba (Gn.). Evidenlly the lip of the
chitinous copulalory organ was lost in Lurner’s sections (Gieyszror, 1930, p. 308;
Hyaraw, 1943, p. 322: Lurtuer, 1947, p. 27).  Nevertheless the mentioned authors
and all the others thal have studied M. tuba and var. gigas consider LuTner’s
malerial as M. tuba.

Gieyszronr (1930, lig. 3) and Wese (1942, fig. 40) have clearly drawn
widening of the lumen as well as thickening of the wall in the terminal hulb,
as Papr (1951, p. 301) was right (o stress. Therefore this detail is no longer of
systematic value (Steissdck, 1949, pp. 235-236; 1951, p. 140; Papr, 1. c.; Fencu-
son, 1954, p. 142),

Parr mainlains var. gigas for populations with long and velatively straight
stylet. As index is recommendable the relation belween length and proximal
(ental) diameter of the stylet. not the hitherto applied proportion between the
lengths of granule vesicle and stylet, because the arched neck of the vesicle
(Hymaw, 1943, p. 327) difficulls measuring.

This index 1: 5 isolates the present African population from all others. In
malerials from botanical gardens in North (Berlin), Middle (Marburg-Lahn),
and South Germany (Miinchen) the ratio is 1 : 10 (Wzise, Ruur, Grarr). These,
together with such from the Lago Maggiore, 1: 12 (Sremvnock, 1949, fig, 2. a),
we consider as the typical form of {uba (Gr.). The other records here considered
are : Lake Biwa, ponds and rice fields in Middle Japan (Oxucawa, 1930); ponds
near Odessa (Brekeeyiscuew, 1927, pp. 188, 202); Poland, Warszawa (Gieyszron,
1930, aquaria); Italy, Pisa (Papr, 1951, botanical garden and outdoors): New
York (Hvwmawn, 1936, 1943, aquaria and tanks); Virginia and Tenessee (Kzpyen
and Strer, 1932; Fenrcuson, 1939, p. 59: M. bulbostylurn = tuba) in ponds,
springs, small streams, and lakes; Brazil, in the neighbourhood of the city of
Sio Paulo, and also in aguaria and tanks (Marcus, 1946). Their stylet index
is from 1:20 to 1: 38. They must be designated as var. gigas, because the
original malerial of this variety has an index a little higher than the mentioned
minimum.  Papr is right to call tube and its var. gigas thermophilous forms,
and the same fits [or var. verbekei.

The cuticular copnlatory organ of Macrostomum longituba Paer (1953, p. 4)
is slightly swollen at the lip like that of fuba var. verbekei, and its proportions
are similar.  But in longituba the tip is curved, and its wall is thickened termi-
nally and on the convex side of the curve.  Hyaan (1955, p. 2) classified a marine
specimen from the coast of Venezuela as Macrostomum tuba (GrATF).
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HOLOCOELA, SEPARATA.

Plagiostomum lacustre Baviis, 1927,
(Figs. 5-12.)

The rich malerial consists of 161 worms, Lhe higgest of which (sample 2050)
is 2 mm long, 1 mm broad, and 0,8 mm high. Mos! of them are considerably
smaller, viz. 0,35-1,5 mni long. The anlerior end is hluntly rounded or truncale,
the hind end poinled. Frequently the animals are slightly flatlened in dorso-
ventral or lateral direction.

Two black eyes lie near the anterior end, close lo one anolber in most worms.
All animals have a pigmented back and a light belly. The pigment is located
in the parenchyma and is yellowish to rusty brown or gray lo black. It is
dislribuled in scarce or dense fine dots, scallered slars, or forms a net, blotches,
or a longitudinal band {(figs. 5-8). The anterior end, two slripes that corvespond
to the longitudinal dorsal nerves as in P. evelinae Mancus (1946, p. 107), and a
circular area in the poslerior third have no pigment. The posterior light spot
coincides with the posilion of the caudal pore of the excrelory organs in P. eveli-
nae. It is wilhoul pigment in Bayris’ original material loo, but the 3-4 pig-
mentled transverse bands of the latter (Bavruis, 1927, fig. 1, a-d) do not occur in
the present worms. The pigment of the only specimen from Lake Tanganika
of Lhe Mission K.E.A. (fig. 5) is irregularly distributed. The worms of onc
population are of uniform colour pattern, f. ex., the 50 specimens from the
northern shore of Lake Kivu (sample 2105) have a denscly gravish black back.
Where numerous samples from one lake are available, as from lLake Albert,
nearly all pallerns are represented, and evidenly not related wille Lhe biolope,
among swimming or bollom plantls. The same holds true for Lake Edward.
Only the narrow dorso-median band of brown pigment (fig. 8) was merely
observed in 5 worms [rom Lake Albert (samples 4022, 4034b).

The ciliated epidermis without recognizable limils of ils cells is provided
with some blue staining glands. Some areas on Lhe fore end, above the mouth,
are characterized by insunk nuclei, absence ol glands, and a dense subepidermal
felt of nerves. Such evidenlly sensory palches were described for Plagiostomum
lapinum and P. remanei (Marcus, 1952, p. 65; 1954, p. 464). A concentrated
[ronlal gland is not developed, bul blue strands of secretion extend from cells
(c) behind the brain (b) forwards on both sides and open around the mouth (m).
Also P. evelinee has only oral, not [ronlal glands. The laleral ciliated pils of
the latter (Marcus, 1946, figs. 113, 115) are absent in P. lacusire, and the inner
canals ol the excretory system were not seen. The basilar membrane is thin,
and so are the dermal muscle layers.

The eyes consist each of three retinal cells in a pigment cup. They lie in
the anterior part of the hrain (b). The three cells are directed forwards, the cup
is not subdivided. Its pigment lies near that of the parenchyma. A ciliated
furrow is not developed.
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F1a. 9-12. — Plagiostomum lucustre BayL.
9. Organization in median section. — 10. Sagittal section of seminal and granule vesicle. —
11. Sagittal section of penis and antrum, 0,1 mm from the former. — 12, Spermatozoon,

a : common antrum; b : brain; ¢ : oral glands; d : distal sac; e : annular fibres of pharynx; f:

pharynx; g : pharyngeal pouch; h : longitudinal fibres of pharynx; i : intestine; j : protractor

of pharynx; k : retractor of pharynx; I : genital opening; m : mouth; n : nerve-ring of pharynx;

0 : ovary; p : penis; q : granule vesicle; r : granule glands; s : seminal vesicle; t : testes; u : penial

sheath; v : vitellaria; w : common ovovitelloduct; x : parenchymal pigment; y : cement glands;
z : shell glands.

The mouth (m) is antero-ventral and leads immedialely inlo the pharyngeal
pouch (g). This pouch surrounds approximately one third of the pharynx (f).
It has a flat epithelium without cilia and glands. The protraclors (j) and
retractors (k) are atlached to the inner horder of the pouch. The pharynx is
big, ils proportion to the length of the body is from 1: 2,5 to 1:1,7. The size
of the pharynx is probably proportionally smaller in living animals. The pha-
rynx doliiformis, a very consistent organ, contracts less than the rest of the
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body in preserved Provorticidae (Lurien, 1948, pp. 7, 20; Marcus, 1951, p. 17),
and the same was observed in Plagiostomidae (Mancus, 1954, p. 464). The
Jumen of the pharynx is, in sections, a triangle with the poinl directed down-
wards. as in many other species of the genus (Branpraenr, 1934, text-fig. 1).
The longitudinal (h) and the annular (e) muscle fibres of the pliarynx are
disposed in Lhe same order avound the enlire pharvny, not inverted. The inner
annular muscles are slronger than the outer ones.  The nerve-ring (n) is silualed
on the level of the insertion of the pharyngeal pouch.

The limits between Lhe cells of the gut (i) are distinet in several of our
sectioned worms; digestion is, al least in part, inlracellular.  The height of the
intestinal epithelium varies according to the digestive phase.  One of the studied
specimens had probably eaten an other Turbellarian.

The testes (1) are localed belore and behind the ovaries (0). The common
vesicle has a thin epithelium with normal nuclei and a distincl constriclion
between an inncr seminal vesicle (s) and an ouler granule vesicle (gq). The latter
is surrounded by granule glands (r). A short muscular lube, Karrwng's
« Verbindungsgang » (1940, p. 88) uniles the granule vesicle with the distal sac
(d), that is surrounded by annular muscles. Tt lodges the inverled copulatory
organ (p), the length of which varies. It may be straight or curved, but is not
curled as in Plagiostomum lemani. Two nuclei lie at the tip of the penis, and
some more in Lhe penial epithelium. Numerous small glands enter the basis
of the penis.  The latler is separated by a penial sheath (u) from the male anlrum.
The epithelium of the male antrum is {lal, that of the common anlrum (a) high
and folded. The sperms (lig. 12) correspond lo Lhose of the original material
(Bayris, 1927, p. 384, fig. 4). They are 25 u long and 3,5 p. thick. The head
is 11-14 . long.

The ovaries (0) are loose agglomerations al Lhe level ol the hind part of Lhe
pharynx. Precocious insemination was not seen, lhough alien sperms occur in
various parls of the body. The vitellaries (v) begin short behind Lhe brain and
reach backwards to the distal sac. The cilialed ovovitelloduct (w), that has
longiludinal muscles, receives the red shell glands (z) and enters the antrum (a)
[rom the dorsal side as in the other species of Lhe genus (Branxnrner, 1934,
p. 130). Cement glands (y) open around the genital pore (1).

OCCURRENCE OF PLAGIOSTOMUM LACUSTRE.

Lake Tanganika : Kirando, under stones, end of October (Bayuis, 1927, p. 381).

Belgian Hydrobiological Expedition (Mission KEA).

LAKE TANGANIKA.
Sample.
5007 (13.VI1I.1953), shore of the river Lukuga near its outflow from the lake (1 specimen).
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LAKE KIVU.
Samples.
2050 (11.1V.1953), Shangugu, on the outflow of river Ruzizi from the lake (3 specimens).
2105 ¢ (2.X.1953), Goma, northern shore of the lake, Km 202, among algae Cladophora
(50 specimens).
2105 b (same date), same locality, among green algae (5 specimens).

LAKE EDWARD.

3046 @ (14.VI.1953), Vitshumbi, southern shore of the lake, among Potamogeton
(2 specimens).

3046 a (same date), same locality (4 specimens),

3046 b (same date), same locality, among Pistia (3 specimens).

3100 (23.1.1954), same locality, among Vossia (3 specimens).

3106 (25.1.1954), Kisaka, among pebbles covered with algae Cladophora (3 specimens).

3114 a (30.1.1954), Pilipili, among Ceratophyllum and Najas (8 specimens).

3118 a (5.11.1954), Ishango, Semliki, in the river near its outflow {rom the lake, 2 sam-
ples (together 11 specimens).

3124 a, Kasindi, northern shore of the lake, 2 samples from Potamogeton, and among
Najas and Potamogeton (together 13 specimens).

552, lake, (2 specimens).

LAKE ALBERT.

4022 (26.VI1.1953), 10 km from Kasenyi, among Pistia (4 specimens).

4034 a (30.VI1.1953), shore of Kasenyi, southwestern part of the lake, among Pistia
(1 specimen).

4034 b (same date), same locality (1 specimen).

4054 (13.X11.1953), Kasenyi, Bezaha, shore (19 specimens).

4086 @ and & (16.11.1954), Mahagi Port, northern part of the lake, shore, among Neajas.
Four samples (together 28 specimens).

DISCUSSION OF FRESHWATER PLAGIOSTOMIDAE.

Thie present malerial of the Belgian Hydrobiological Expedilion makes it
possible lo compare P. lacustre with the other limnic Plagiostomidae. The male
copulatory organ is similar in all of them, that of the Eurasiatic Plagiostomum
lemani Forer and pu Pressis belongs to type H (Karrive, 1940, fig. 10 on p. 87),
and those of the South American P. evelinae Marcus and Lhe Cenlral Alrican
P. lacustre Baywris to the little less complicated type G (ibid.). The North Ameri-
can Hydrolimaz grisea Hatpeman, 1842, known by Hyaan'’s rediscovery (1938),
agrees with the other species in regard to the distal parts, while the seminal
vesicle and the secondary granule vesicle (Karring, p. 88) show a still farther
going differentiation. The pharynges ol H. grisea, P. lacustre, and P. evelinae
belong to the variabilis intextus-type; P. lemani has a pharynx variabilis textus
with inversion of the muscle layers at the border ol the pharyngeal pouch
(KarLing, pp. 77-79).
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The Plagiostomidae are principally marine. H. grisea is known from New
Jersey and the Laslern part of Pennsylvania (Delaware and Schuylkill river).
Tts occurrence in a restricled area neighbouring to the sea, as well as the extent
ol glacialion in Norlh America, makes it probable that it is a young immigrant
inlo freshwaler.

P. lemani is vaslly distributed in the Palearctis (Marcus, 1946, p. 1086).
This fact and its occurrence in Lake Ochrida (Beaucuane, 1934, p. 209), the
« Baikal of the Balkan » (L. S. Benrc), favour the opinion that it is an old inhab-
itant of continental walers. When the species was found in the Gull of Finland

“and near Karlskrona, Sweden, some scienlisls were inclined lo consider these
occurrences as a preservation of marine habilat, and hence called P. lemani
a newcomer to {reshwater. The salinity of the mentioned localities does however
not surpass 8 per mil, and this is the limit, up to which many limnic Turbellaria
penetrate into brackish walers (Reayane, 1950, p. 10). P. lemanti lives also in
the Caspian Sea and thus shows to be euryhalinous. Il may quile well be a
preglacial inhabitant of freshwaler (Sreivsdck, 1932, pp. 234-243), and a more
recent remigrant in the Baltic Sea.

P. evelinae is hitherto known [rom a very limited area in the basin of S&o
Paulo near the river Tieté. It could and possibly can reach this region from
the Atlantic through the river Parahyba. Swampy ponds that supply aflluents
of the latler and the Tielé communicate during rainy weeks on the narrow
walershed belween the Parahyba valley and the basin of Sdo Paulo.

P. lacusire is known from the Central African rift valley only. Therelore
it does not seem lo belong to the « original {reshywaler fauna of Africa thal must
have been similar in ils various parts » (Wonrnineron, 1954, p. 71). Phaenocora
Joliccea Boumic, known from the Cape Peninsula, East Transvaal (Limpopo
syslem), Belgian Coungo, Albert and Garamba National Parks, and Kenya, Lake
Naivasha and Mount Elgon, might be such an old element of the Alrican fresh-
water fauna. The numerous different localities where P. lacustre lives in the
lakes of Lhe rift valley show thal it is euryoecous, not specialized for a deter-
minale biotope. Its distribution from Lake Albert 1o Lake Tanganika makes
it possible to imagine that it came through the White Nile belore the Virunga
(Mufumbiro) volcanoes seperated Lake Kivu (rom the White Nile system. But
this is not the only possible explanalion. The watershed between the sources
ol the Rukakara and other affluents of the Victorian Kagera and lhe Kalundara
and others thal {low lo Lake Kivu is only lew kilomelers broad and consisls
partly of Papyrus swamps. Thus P. lacusire may have reached Lake Alberl
and Lake Edward through the White Nile and Lake Kivu through the Vicloria
Nile. As long as the Turbellaria of Lake Victoria are so little known as is shown
by my list (Marcus, 1955, pp. 116-117), one can not decide whether the histor-
ical or Lhe still exisling way from the Nilolic system to the Southern Lakes of
the Central African rift valley was used by P. lacustre.

The Semliki Rapids between Lake Albert and Lake Edward do not conslitute
a barrier, even in upsiream direction for a Plagiosiomum that occurs also under
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slones (Bayris, 1927, p. 380; sample 3106 of the present material), as the worms
can creep gliding Irom one cavity under a stone to the next wilhout swimming
free. The animals and still more the cocoons on their substratum can be trans-
ported by the Ruzizi Waterfalls from the Kivu to the Tanganika. As an euryoe-
cous species P. lacustre, that was already lound at the Lukuga outllow (sample
5007 of the present material), may penetrate into the Congo.

The colour pattern {rom the Southern part of Lake Tanganika (Kirango)
described by Bavus (p. 381, fig. 1, a-d) was not found again in the more Northern
areas studied by the Belgian Hydrobiological Expedition. Bul further signs of
a beginning formation of subspecies or geographical races can not be seen
within the thousand kilometers long area inhabited by P. lacusire. In the much
vaster area occupied by the Palearctic P. lemani no subspecific unities could
he verified either. This may, at least in part, be due to the subtlety ol the
specific characlers in the genus Plagiostomum (Kanuive, 1940, p. 97).

RHABDOCOELA, DALYELLIOIDA.

Gieysztoria rubra (Fuumsany, 1894).
(Figs. 13-15.)

Gieysztoria rubra LuTHER, 1955, pp. 202-208.

The length of the single specimen is about 0,4 mm, the grealesl diameter
about 0,22 mm. The head is bluni, the tail pointed. The limits ol the epidermal
cells are distinct; rhabdites and cilia can not be recognized. The parenchyma
is a very loose tissue, as it characteristic for this species (1. c., p. 202).

The pharynx (f) that is irregularly contracted in the present specimen is
about 0,1 mm long. The cells of the intestine (i) contain shells of Diatoms.

One of the testes lies farther in [ront than the other; such dilferent posilions
are known in Gieysztoria and other Dalyelliidae (l. c., pp. 44-45). The tesles
are voluminous, but conlain only spermalogonia and spermatocyles, no ripe
spermatozoa. There are some malure sperms in the small seminal vesicle (s).
The high epithelium of the granule vesicle (q) stores no secretion, as the worm
is not in active male phase.

The cuticular organ consisls of Lwo fibrous rings (k, m) and 20-24 spines (})
of equal length, which are of the uniformly cuspidale type (L. ¢., p. 204). The
dorsal interruplion of the rings can be presumed to be present, but was not
verified with certainty in the sections. The length of the basilar openings (p)
of the spines is less Lhan one Lhird of their entire length. The inner librous
walls (h) of the spines attain the proximal ring (k). These bridges are numerous
and principally central. A few farther peripherical fibres (n) that are not bases
of spines but proceed from the distal ring (m) exlend to the proximal one.
These [ibres are the [irst lo appear when the cuticular organ is focalized.

Also the female organs agree with Lutuer's text and drawings (lig. 32, H, I).
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Fic. 13-15. — Gieyszloria rubra (FUHRM.).
13. Aspect of preserved worm. — 14. Diagram of reproductive organs. —
15. Male cuticular organ, from sections.

& : common antrum; b : bursa copulatrix; ¢ : ductus communis; f : pharynx; g : genital pore;
h : bages of spines; i : intestine; j : spines of cuticular organ; k : proximal ring of cuticular organ;
m : distal ving of cuticular organ; n : fibres from distal to proximal ring; o : ovary; p : outer open-
ings of cuticular spines; ¢ : granule vesicle; 1 : receptaculum seminis; s : seminal vesicle; u : uterus;

v : vitellaria; w : vitelloduets; y : shell glands.

e, 16-19. — Sergia mancala n. sp.

16. Dorsal aspect of preserved worm. — 17. Lateral view of clarified worm. —
18. Diagram of reproductive organs. — 19. Oblique section of male bulh.
a : genital antrum; b : bursa copulatrix; ¢ : eye; d : peg-shaped cells; e : fold of bulb; f: pharynx;
g : oesophageal cells; i : intestine; j : protractor of bulb; k : cement glands; m : mouth; n : ovo-
vitelloduct; o : ovary; p : male genital canal; g : granule vesicle; v : receptaculum semiais; s : seminal
vesicle; t : shell gland; u : uterus; v : vitellarium; w : granule glands; x : genital pore; y : strands
of secretion; z : retractor of bulb.

¢
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The ovary (o) is dorso-caudal, slightly slanting to the right side, belween Llhe
vilelloduets (w). The vitellaria (v) are papillary with numercus multiplication
zones. The very ample receplaculum seminis (r) contains alien sperm. The
duclus communis (¢) receives the sceretion of a big tult of shell glands (v).
before it attains the uterus (u), in the present specimen a small, emptly pouch.
Betwecen ulerus and male canal lies a voluminous bursa (b), that contains a plug
ol indislinct malerial, probably degeneraled cells. The cement glands are
hardly developed.

Occurrence. — Lake Edward, Vitshumbi, southern shore of the lake (sample
3046 @), 14.V1.1953. One specimen together with 4 Plagiostomumn lacustre BavyL.

Further distribution. — According lo Luruer’s pondered syno-
nymy Gieys:torie rubra has been reported {rom Northern, Eastern, Central and
Southern Europe and from Brazil, in and nearv the city of Sdo Paulo.

DISCUSSION OF GIEYSZTORIA RUBRA.

Of the big Tamily Dalyelliidae only one Ethiopian species, Gieyszioria
quadridens {(Bénamie, 1897, p. 10) from Lake Vicloria, Bukoba, was described.
This description, as well as material from British East Africa registered as
« Dalyellia-sp. » (Beavcuamp, 1935, p. 151) shows how difficuit the analysis of
single preserved specimens of this family is. G. quadridens with a cuticular
organ composed ol Tour simple short spines remains a « species inquirenda ».
It is interesting that Luruer (1955, p. 228) willh his vast knowledge of the
Dalyelliidae succeeded lo understand from Bomuc's description that G. quadri-
dens is probably rvelaled to G. rubra. This is consistent wilh WORTHINGTON'S
« Victorian Region » (1954, p. 70) that includes Lake Edward.

Sergia mancala, spec. nov.
(IFigs. 16-19.)

The length ol the worm is 0,5 mm, its greatest diameter, in the middle,
0,3 mm. The body is rounded in [ronl, cylindrical in the anterior third, that
contains the pharynx, then widens suddenly, diminishes successively backwards,
and ends with a short lail. The colour is yellowish, powdered wilh spots ol
black pigment located in Lhe parenchyma. The black eyes (¢) lie over the fore
end ol the pharynx (f), and lheir pigment cups open outwards.

The epidermis is thin; rhabdites and cilia are not preserved. The moulh
(m) is sublerminal, the pharynx long and relalively slender, as Luruer found
il (1955, p. 269) in Sergic sergic (Bexvesiscury, 1918).  Of hislological details
of the pharynx an inner sphincler is remarkable; the number of the muscles
could not be counted. The oesophageal cells (g) between pharynx and intes-
tine (i) are like those of Bexreanscuev's figure 8. They may be the insunk
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cells of the inner pharyngeal epithelium (Mancus, 1946, lig. 31, ¢), the so-called
« Kropfzellen » (Lurner, 1955, pp. 17, 269), or glands (Marcus, 1946, lig. 81, s).
The gul contains Diatoms.,

The tesles were missing, probably reduced. The copulatory organ (figs. 18,
19) is located near to the venlral wall of the body. This male organ resembles
that of Sergia seryiv (Bexi.) in some traces, among which the ahsence of culi-
cular elements in the genilal canal is by far the most important. The seminal
vesicle () is conical. Eelally il juls inlo the granule vesicle (q) that therewith
becomes cup-shaped. The point of the cone contains peg-shaped cells (d) Lhat
project into the lumen. Their nuclei could nol he found within the cells,
possibly they lie beyond the musculalure of the bulb. Dislally converging
strands of basophil secretion (y) cap these cells. Perhaps these strands corres-
pond lo Lhose drawn in all figures of the male bulb of Sergia sergia (Bexieyi-
scuey, 1918, fig. 9; Nasonov, 1926, t. 2, figs. 11, 12; Luruer, 1955, lig. 51, Ii,
I, sekr.). But Lurner noted (p. 269) that the secretion of S. sergia does not
stain, and moreover that il is produced in two lateral diverticula of the bulb,
which lie ectally to the seminal vesicle. Hence the comparison between the two
species is rather vague in regard to Lhis secretion. Two blue-staining globules
lie in the seminal vesicle. Lurtuer (l.¢.) found them in S. sergic too and called
them sperm-balls.  Mavbe the basophilous secretion agglutinates the sperma-
lozoa. The external furrow and Llhe internal incomplete muscular fold (e)
belween seminal and granule vesicle can not be compared with structures of
S. sergia, though they are frequent in other Dalyellitdee (Lutnen, 1953, p. 46).
Like in these the granule glands (w) are atlached in the furrow. Also in
S. sergia they open into the ental part of the granule vesicle (BekLEmISCHEY,
1927a, p. 122, nole 1; Lurner, 1955, fig. 52, D, ks.). Nasowov (1926, p. 871,
t. 2, fig. 12, h) did not see the granule glands of S. sergia. A wreath of 12 hig
cells with distinct Iimits lines the granule vesicle (q); Nasowxov (l. ¢.) found lour,
Lurnew (p. 269) a high epithelium without visible limits. The retraclors (z)
and protraclors (j) of the bulb are strong. Like in S. sergie the male genital
canal (p) does not conlain a cuticular apparatus. It differs from this species
by much stronger developed musculature, and opens into the antrum (a) larther
distant from the genital pore (x) than in Sergia sergia. There are no nuclei
in the epithelium of the male canal.

The ovary (o) has a strange aspect. One big ovocyle and an ental lump
of small cells with their nuclei in dilferent phases of division form the organ.
These cells are very numerous and not disposed like the germ-cells of a regular
germarium of the Dalyelliidae. Maybe this ovary consists of an abnormal germ-
zone and only one growing ovocyte. The vitellaria (v) contain several multi-
plicalion zones, they are papillary as in Sergia sergio. Germarium and vitellaria
meel in the posteror region of the hody, and from there the ovovitelloduct (n)
curves forward and towards Lhe ventral side. One shell gland (1) was seen on
this duct. A rostral diverticulum of the antrum (a) is the bursa (b), a tubate.
muscular organ, the lumen of which contains a plug of secrelion. The nuclei
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of the atrial epithelium are more distinct than lhose ol the ovovitelloduct. An
ample dorsal dilatation of the anlrum is the uterus (u), also with a well nucleated
epitheliuvm. We consider as receplaculum seminis (r) an inner pouch of the
ulerus.  In the total animal (fig. 17) and in the sections there is a broad commu-
nication belween uterus and rveceptaculum.  The latier contains a bullk of blue-
slaining matler, perhaps alien sperms involved in secretion of the peg-shaped
cells.  Some cement glands (k) occur around the genital pore (x).

Occurrence. — Lake Albert, Kasenvi, southwestern part of the lake (sample
3021 b), 26.VI.1953, in a depth of 2-3 m, one specimen.

DISCUSSION OF SERGIA MANCALA.

The designation of the present single, not very well preserved specimen
with generical and specific name is intended to simplify fulure discussion. If
this worm had been gathered at a locality from where further collections were
soon lo be expected, it would have been listed as « Dalyelliidae-spec. ». But
Turbellaria from Lake Albert are exlremely rare. Since Boéusie (1897, pp. 12,
13) described two immature Planariids from the Iluri District, Belgian
Congo, not a single Turbellarian was mentioned from this region.

Only thanls to Lutuew’s grand Monograph of the Dalyelliidae (1955) we
could try to classify the rare and valuable animal. Decisive was the absence
of a cuticular apparatus in the male copulatory organ (I. ¢., p. 50). The uncer-
tain (Bexteaiscuev, 1927¢, p. 125; Luruen, 1955, p. 823) Dalyellia inermis
Grare (1911, p. 3562, t. 3, figs. 1-3) has a cuticular lining in the ejaculatory
duct. The unrecognizable testes of the present specimen ol Sergia mancala are
nothing specially remarkable. Their reduction is known to occur on the height
of lemale maluration (Lutner, 1955, pp. 43, 44). The absence of a cuticular
copulatory organ however must be commented. In Provorticidae that helong
to the same Section as the Dalyelliidae the loss ol this organ afller copulation
was observed (Marcus, 1951, pp. 18, 20). In this case all male efferent organs,
ducts, seminal and granule vesicle, had vanished, while they are complete in
the present worm. In a Typhloplanid, Brinkmanniclly augusti Marcus
(1951, p. 292), the cuticular slylet is the last male organ to subsist. Therefore
we think that the absence of a cuticular organ in the present case is a permanent
feature and suggeslts a denomination.

It would certainly be untimely to discuss zoogeographic relations, so much
the more as Sergia sergia (Bexreyscury, 1918) was only found in few localities
in Russia and Finland (Lutner, 1955, p. 271).
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Vaillantiella caribumba, spec. nov,
(Figs. 20-23.)

The length of the single available worm is 0,6 mm, the breadth 0,5 mm,
the height 0,35 mm. The greatest breadth lies in the middle. The anterior
end is narrowed, obluse, without any auricles. The rear of the body bears a
short, pointed lail thal is benlt upwards.

The mouth is subterminal. When the animal was preserved, it evidently
contracted very much and even partly expelled the wall of the gut through the
mouth. Coloured elements are only the two small black eyes and some pigment
in the parenchyma. The limits between the epidermal cells are distinct. The
posierior end shows voluminous glands (i), the granular erythrophilous secretion
of which enters the caudal, probably adhesive papillae. The parenchyma is
not specially dense; on the back it contains pigment cells between the vitellaria
and the skin.

The pharynx is conspicuous. Its relative length however, that is more than
one lhird of that of the body, may be due to its consistence that prevents
shrinkage. The intestine has an epithelial wall; it contains unicellular orga-
nisms, parl of which lies within vacuoles of the gut-cells.

The tlestes are asymmetrical, one, probably the right one, lies ventrally
between intestine and male copulatory organ, the other farther behind, a little
in [ront of the tail. The former was measured, it is 270  broad, about 80 p. long,
and 40 p high. The ample seminal vesicle (s) is spherical. A girdle of cyano-
philous glands (k) separales the seminal and granule vesicle (q). Part of the
secrelion of Lhe Jatter was probably forced into the seminal vesicle due to violent
contraction during preservation.

Five spines provided with basal muscles (m) are located beside the outlet
of the male genital canal, an antero-dorsal one (j) that is slender, curved,
crotchety, and 70 . long; a postero-dorsal, nearly siraight and 95 u long one (p);
two antero-ventral ones (t) on a common socket (h) are parallel, 40 p. long, and
end with a hook. A small, rather broad spine (v) lies nearest to the antrum.
Some cuticular connections at the bhases of the spines seem to exist, but are
indistinct and were therefore not drawn. The male canal narrows towards the
genital opening (g).

The ovary (o) coniains several growing ovocytes. The strongly lobate
vitellaria arve located over the intestine. The ductus communis (¢) receives the
outlet of the vilelloduct (w), that (d) of the receptaculum seminis (v), and the
shell ¢lands (v). The duct (d) of the receptaculum shows no lumen in the
sectioned worm, but consists of a pile of flat cells, The receptaculum lies to
the left of the ovary.

The bursa (b) is bent forwards and ventrally. With its surrounding glands
and a cuticular spine (e) it looks more like a stimulalive organ of the Polycysti-
didae than a bursa copulatrix. A high-celled duct (n) connects the bursa with
the anlrum (a) that is histologically similar to this duct. The ductus commu-
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nis (¢) enters a spacious uterus (u) which opens into the anlrum from behind.
The cement glands (z) around the genilal pore (g) are dislinct, but not specially
strong.

Occurrence. — Lake Albert, Mahagi Port, northwestern shore of the lake
(sammple 4086 «), 16.11.1954, among Najas one specimen together with one Plagiostomum
lacustre Bavuis.

DISCUSSION OF VAILLANTIELLA CARIBUMBA.

The generic classification of the here described species is certain in our
opinion. Dilferences helween Vaillantielle algerica Luruewr (1955, p. 303) and
V. earibumba are principally the defails of the culicular male organs and the
bursa. Fuarther distinguishing leatures, as the auricles of the head, the terminal
moutl, and the small pharynx of algerica may have been accenlaated by differ-
ent preservation. The pervious ducl of Lhe receptaculum seminis, not filled
with [lat cells, may be functional (Lurner, 1955, p. 72), and so possibly the
mighty cement glands are too. The different number and connections of the
culicular spines furnish good specific characters. The bursa of caribumba,
it is true, differs widely {rom that of algerica. The latter has a cuticular clasp
at its entrance, bul no glands around it. Il is a rather shallow dilatation of lhe
atrium.

The occurrence of a species in Lake Albert, that is related with a member
of the « fauna hygropetrica » from Algeria, is unexpected but not inexplicable.
[First of all one will think of the thick-shelled eggs of the Dalyelliidae which can
remain alive, when the pond or brooklet, where they have been [reed, dries up.
Il is possible that aguatic birds transport particles of mud containing eggs of
Dalyelliidae on their feet. The mighty developed cement glands of the Algerian
species suggesled the possibility of an encystment during dry periods (Lurtier,
1955, p. 307, note 1). Such sticky mucous cysts can probably not withstand
a lransport by wind and hirds. But also a passive distribution of the eggs is
not a convincing explanation for the occurrences of Vaillantiella. If such trans-
portation were not only quite exceptional, it would have brought about a much
more uniform uvniversal fauna ol Dalyelliidae than actually exists. More than
many other freshwater animals the Dalyelliidae are rvich in endemisms, {. ex.,
in Brazil (Lutuer, 1955, pp. 86-87), and specially isolated by the morphological
characters of the cuticular copulatory organs. Also ecological specialization is
known for several species (1. ¢.).

Rather than the factors exisling to-day we suppose that historical ones have
provided the communicalion between Vaillantiella algerica and caribumbe.
Possibly these species have originated from a common ancestor during one of
the pluvial periods in Africa, which were more or less contemporaneous with
the temperate glacial periods in the Holarclic Region. During an early pluvial
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Fre. 20-23. — Vaillantielle caribumba n. sp.

20. Dorsal view of preserved worin, — 2{. Side view of same. —
22. Reconstruction of reproductive organs of right side; the cross indieates the duct (d)
of the receptaculum seminis. —
23. Reconstruction of reproductive organs of left side.
a : antrum; b : bursa; ¢ : ductus communis; d : duct of receptaculum seminis; e : spine of bursa;
g : genital pore; h : socket of spine; 1 : adhesive glands; j : antero-dorsal spine; k : cyanophilous
region of granule glands; m : muscles of spines; n : bursa canal; o : ovary; p : postero-dorsal spine;
( : granule vesicle; r : receptaculum seminis; s : seminal vesicle; t : antero-ventral spine; u : nterus;
v : postero-ventral spine; w : vitelloduct; y : shell glands; z : cement glands.

T1e. 24-26. — Planariidae sp. 6.

24, Head of preserved worm. — 25. Ventral view of same. —
26. Transverse section of pharynx.
a : eosinophilous strands; ¢ : cyanophilous strands; e : epithelia; k : nuclei of outer epithelium;
1 : longitudinal muscle fibres; n : nerve plexus; r : annular muscle fibres.

T1e. 7. — Planariidae sp. 7. Aspect of clarified worm.

45
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period a substantial part of the Sudan plain was inundaled (WorTuineron, 1954,
p. 71). Rivers flowed through Lhe Sahara, that contained important lakes, the
launistic evidences ol which, crocodiles, Ethiopian [ishes, aud shrimps, ave
to-day seen in the walers of Uie Mountains of Ahaggar, of Tassili n’Adjer, and
northwards to the Algerian and Tunesian Sholls.

TRICLADIDA PALUDICOLA.

PLANARIIDAE sp. WITHOUT REPRODUCTIVE ORGANS.

Planariidae sp. 6.
(Figs. 24-26.)

The immature worms arve 10-12 mm long and 1,5 mum broad. The anterior
end is blunl, the auricles are slightly produced.

The back is grayish brown with liltle lighter round spots; the ventral side
is light. The eyes sland ncarer logelher than lo the bovders, and in front of
the line that unites the anterior ends of the auricles. The diameter of the eyes
is about 120 p.. One specimen with much smaller eyes, 90 w in diameler, proh-
ably had regeneraled its [ore end recently, possibly after fission. The auricles
bear al large white spot, and on the margin of the head there is a row of 12 light
sensorial spots.

The white pharynx exlends from 5 to 7,5 mm of the body length. Its two
outer muscle layers (I, r) are 25 . thick together. The inner annular layer ()
measures 45 . The nerve plexus (n) lies near the outer muscle layer. The
glandular secrelion consists of outer cyanophilous (c), inner cyanophilous (c),
and inlermediale erythrophilous strands (e).

Occurrence. — Near Lake Edward, Riviére Duka (Kisaka), 29.V.1953, one stones
(sample 565), 4 specimens.

DISCUSSION OF PLANARIIDAE p. 6.

The lightl sensorial spots do not furnish a specific character; they occur
f.ex. in sp. 3 (Mawcus, 19554, p.-13), the anvicles of which are less developed
than in sp. 6. The disposition of the pharyngeal glands in the latter does not
occur in any of the Ethiopian Planariidae (1. c., pp. 12-18), the pharynx of which
is known [rom sections.

Planariidae sp. 7.
(Fig. 27.)
The entirely velvety black worm ol 3,2 mm length seems to be rather young.
[ts breadth is 0,7 mm. The Wiangular head is limited by the rounded auricles.
Neither Lhese nor Lhe halos of the eyes are colourless; also the pharynx is quile
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ilack.  No olhier worm of lhe presenl colleclion thal conlains 181 Turbellarians
shows such a uniform colouration, hence it does not seem to be produced by
preservation,

The 0,75 mm long pharynx begins 1,15 mm [{rom the tip of the body. It
is in part prolraded from the mouth in the present specimen. The ramificalions
of the gut are ubout 9 pairs on the anterior branch and 15-18 on Lhe outer side
of the posterior limbs. VWhether these have diverlicles on their inner side could
not be recognized. Pharynx and gut conlain swallowed lood, cvidently yolk
of cggs and a few nuclel.

The lavers of the pharynx are very lthin and nol well differentiated.  This
shows too thal the specimen is young. Two outer muscle layers, a nerve plexus,
cyanophilous glands, and two inner muscle lavers could be distinguished.

Occurrence. — Ituri, bassin Congo (sample 1146), riviere Nyamasole (prés
Bogoro), 11.X1.1953, one specimen.

DISCUSSION OF PLANARIIDAE sp. 7.

Though it is probable that the black colour ol the enlire worm is a specific
feature, the single young specimen can not be sufficiently analyzed.

SUMMARY.

The valuable material of the Belgian Hydrobiological lsxpedition consisls of
Microturhellarians, whose colleclion and preservation is notoriously difficult.

Macroslomum tuba var. wverbekei, var. nov., differs from tuba (Grars)
mainly by a short stylet with only slightly swollen terminal bulb.  Plagiostomum
lacustre Bavyris was laken in all lakes, where the Expedilion worked, with colour
patterns different from the original malterial. Geographical subspecies however
cannol be dislinguished within ils thousand kilomelers long range. A lentative
explanation of the distribution of this species is given. Gieysztoria rubra
(Fennmany) was collected in Lake Edward; G. quodridens (Béumic) [rom Lake
Vicloria is probably related to rubra (Lurner, 1955). Sergia mancala, sp. n.,
has been named more with the intenlion lo simplify [uture discussion, than
with the conviction of stating something definitive.  The generic classification
of Vaillantiella caribumba, sp. n., is considered as certain. The occurrence in
Lake Alhert of a Vaillantiella, whose only relalive is known from Algeria, might
be a trace of Lhe early pluvial period, during which a substanlial part of the
Sudan plain was inundaled. ‘

DEPARTMENT OF ZOOLOGY,
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oF THE UNIVERSITY OF SZ0 Pauvro, BraziL.



48 E. and E. MARCUS. — TURBELLARIA

REFERENCES.,

Bavuis, H. A., 1927, Twrbellaria from Lake Tanganike. (Ann. Mag. Nat. Hist., series 9,
vol. XX, pp. 380-385, London, 1927.)

Beaucuampe, P. oE, 1934, Quelques Turbellariés des Balkans et d’ Asie Mineure, etc. (Bull.
Soc. Zool. France, vol. LIX, pp. 203-209, Paris, 1934.)

— 1935, Turbellariés et Bryozoatres. (Miss. Scient. de '« Omo », vol. 3, n°® 23, 15 {évrier
1936, pp. 141-153, Paris, 1936.)

BexLemiscurv, W., 1918, Observations sur les Tuwrbellariés des environs de Pélrograd.
(Trav. Soc. Natural.,, vol. XLIX, no I, pp. 38-77, fig. 1-10, Petrograd, 1918).

— 1927, Ueber die Turbellarienfauna der Bucht von Odesse und der in dieselbe miindenden
Quellen. (Bull. Inst. Rech. Biol. Univ. Perm, vol. V, n° 3, pp. 177-207, t. 1, Perm,
1927.)

— 1927 a, Ueber die Turbellarienfauna des Aralsees. (Zool. Jahrb. Syst., vol. LIV, no 1-2,
pp. 87-138, t. 2, Jena, 1927.)

Bouwmia, L., 1897, Die Turbellarien Ost-Afrikas. (K. Mosius, Die Thierwelt Ost-Afrikas,
vol. IV, n° 2, pp. 1-15, 1 t., Berlin, 1897.)

BranpTNER, P., 1934, Plagiostomidae. (Vid. Meddel. Dansk Naturhist. Foren., vol.
XCVII, pp. 87-150, t. 1-4, Copenhagen, 1934.)

Ferouson, F. I 1939, A Monograph of the Genus Macrostomum O. ScumipT, 1848.
Part I1I. (Zool. Anz., vol. CXXVIII, n° 3-4, pp. 49-68, Leipzig, 1939.)

— 19594, Monograph of the Macrostomine Worms of Turbellaria. (Tr. Amer. Micr. Soc.,
vol. LXXIII, no 2, pp. 137-164, t. 1-10, Menasha, Wisc., 1954.)

Gievyszror, M., 1930, Sur deuz espéces rares du genre Macrostomum. (Arch. Hydrobiol.
Ichthyol., vol. V| no 3-4, pp. 305-314, Suwalki, 1930.)

Grarr, L. vou, 1909, Turbellaria, Strudelwiirmer. (A. BRaUER, Siisswasserfauna Deutschl.,
n° 19, pp. 59-142, Jena, 1909).

— 1911, Acoela, Rhabdocoela,... Vereinigten Staaten von Amertka. (Zeitschr. wiss. Zool.,
vol. XCIX, n° I, pp. 1-108, t. 1-4, Leipzig, 1911.)

— 1913, Turbellaria. 11. Rhabdocoelide. (Das Tierreich, n° 3%, pp. xx -+ 484, Berlin,
1913.)

Hysan, L. H., 1936, Studies on the Rhabdocoela of North America. 1. (Tr. Amer. Micr.
Soc., vol. LV, no [, pp. 14-20, t. 3, Menasha, Wisc., 1936.)

~— 1938, North American Rhabdocoela and Alloeocoela. I1. (Amer. Mus. Novit., n° 1004,
pp. 1-19, New York, 1938.)



E. and E. MARCUS. — TURBELL\RIA 49

Hywyan, L. H., 1943, On a Species of Macrostomum,... etc. (Amer. Midl. Natural., vol.
XXX, n° 2, pp. 322-335, Notre Dame, Ind., 1943.)

— 1981, Platyhelminthes and Rhynchocoela. (The Invertebrates, vol. 11, pp. vir 4 550,
New York, 1951.)

— 1955, Miscelluneous Marine and Terrestrial Flatworms from South America. (Amer.
Mus. Novit., n® 1742, 33 p., New York, 1955.)

Kanuing, T. G., 1940, Zur Morphologie und Systematik der Allocococla Cumulata,... etc.
(Act. Zool. Fenn. n® 26, pp. 1-260, t. 1-17, Helsingfors, 1940.)

Keener, W. A. and Srirr, M. W., 1932, Observations upon... Macrostomum tuba. (Journ.
Morphol., vol. LIV, n® I, pp. 221-231, t. 1, Philadelphia, 1932.)

Luruer, A., 1903, Zur Kenninis der Gattung Macrostoma. (Festschrift Palmén, vol. I,
n® 5, pp. 1-61, t. 1-4, Helsinglors, 1905.)

— 1947, Untersuchungen an Rhabdocoelen Turbellarien. V1. (Act. Zool. Fenn. no 49,
pp. 1-40, Helsingfors, 1947.)

— 1948, Unlersuchungen an Rhabdocoelen Turbellarien. VII 4+ VIII. (Act. Zool. Fenn.
n° 55, pp. 1-122, Helsingfors, 1948.)

— 1985, Die Dalyelliiden. (Act. Zool. Fenn. n® 87, pp. X1 + 337, Helsinglors, 1955.)

Marcus, E., 1946, Sobre Turbellaria Brastleiros. (Bol. Fae. Fil. Ci. Letr. Zoologia n° 11,
pp. 5-253, t. 1-31, S. Paulo, 1946.)

— 1951, Turbellaria Brasileiros (9). (Bol. Fac. Fil. Ci. Letr. Zoologia n® 16, pp. 5-215,
t. 1-40, S. Paulo, 1951.)

— 1952, Turbellaria Brasileiros (10). (Bol. Fac. Fil. Ci. Letr. Zoologia n° 17, pp. 5-187,
t. 1-32, S. Paulo, 19%2.)

— 1954, Turbellaria Brasileiros (11). (Papeis Avuls. Depto. Zool. Secret. Agricult.,
vol. XI, n° 24, pp. 419-489, S. Paulo, 195.)

— 1955, Turbellaria. (South African Animal Life, vol. 1, pp. 101-151, t. 1-12, Uppsala,
19%55.)

— 1955 a, Turbellaria (Explor. Parc Nat. Garamba, Miss. H. de Saeger, fasc. 3, pp. 1-29,
Bruxelles, 1955.)

Nasonov, N., 1926, Die Turbellarienfauna des Leningrader Gouvernements. 11. (Bull.
Acad. Sci. de PU.R.S.S., 1926, pp. 869-884, t. 2, Leningrad, 1926.)

Oxuvcawa, K., 1930, A List of the freshwater Rhabdocoelids found in Middle Japan,...
ete. (Mem. Coll. Sei. Kyoto Imp. Univ., ser. B, vol. V, pp. 75-88, t. 3-4, Kyoto,
1930.)

Papr, I, 1951, Ricerche sut Turbellart Macrostomidae. (Arch. Zool. Ital., vol. XXXVI,
pp. 289-340, t. 1, Torino, 1951.)

— 1953, Beitrdge zur Kenninis der Macrostomiden. (Act. Zool. Fenn., n° 78, pp. 1-32,
Helsingfors, 1953.)

ReMaNE, A., 1950, Das Vordringen limnischer Tierarien in das Meeresgebict der Nord-
und Ostsee. (Kieler Meeresforsch., vol. VII, no 2, pp. 5-23, Kiel, 1950.)

Ruuwr, L., 1927, Zur Kenntnis der Biologie... der rhabdocoelen Turbellarien. (Dissert.
Philos. Fakult. Marburg, pp. 1-66, Marburg, 1927.)



50 E. and LI, MARCUS. — TURBELLARIA

Steinséck, O., 1932, Zur Turbellarienfuuna der Siidalpen,... ete. (Zoogeographica, vol. I,
pp. 209-262, Jena, 1932.)
1949, Zur Turbellarienfaune des Lago Maggiore,... ete. (Mem. Istit. Ital. Idrobiol.,
vol. V, pp. 229-254, Milano, 1949.)
— 1931, Turbellarienstudien. am Lago Maggiore. 1. (Mem. Istit. Ital. Idrobiol., vol. VI,
pp. 137-164, Milano, 1951.)

Weise M., 1942, Die Rhabdocoela und Alloeocoela der Kurmark,... etc. (Sitz. Ber. Ges.
naturforsch. Freunde Berlin 1941, pp. 141-204, Berlin, 1942.)

Worrningron, E. B., 1954, Freshwater Organisms : A discussion on the problems of dis-
tribution of animals and plants in Africa. (Proc. Linn. Soc., vol. CLXV, pp. 68-74,
London, 1954.)



E. and E. MARCUS. — TURBELLARIA 51

INDEX ARRANGED ALPHABETICALLY.

Pages. Pages.
algerica LutHER (Vaillantiella) ... ... .. 44 lapinum Marcus (Plagiostomum) .. ... ... 33
augusti Marcus (Brinkmanniella) .. ... .. 42 lemani FOREL ot DU Prussis (Plagiostomum) 35,37
bulbostylum TFrreuson (DMacrostomum) . ... 32 longitube. Parr (Macrosiomum) ... ... ... 32
caribumba n. sp. (Vaillantiella) ... ... .. 43 mancale n. sp. (Sergic) ... ... ... ... .. 40
wvelinae Marcus (Plagiostomum) ... ... ... 33,37 quadridens (Bowaac) (@ieysztoria) . ... ... 40
foliucea Boumia (Phaenocora) . ... ... ... 37 remanet Marcus (Plagiostomwmn) ... ... ... 53
gigas OKuGawA (Macrostomum) ... ... .. RIS retorium Papr (Macrostomum) . ... ... ... 30
grisee HALDEMAN (Hydrolimax) ... ... .. 36 rubra (FUHRMANN) (Gheyszioria) ... ... ... 38
hamatum LoTuERr (Macrostomwm) . ... ... 30 sergia (Bexremiscnev) (Sergia) ... ... .. 40
inermis GRa¥F (Dalyellia) ... ... ... .. 42 tuba (GraAFF) var, verbekei n. var. (Mucro-
stomum) . e e e e 29

lacustre BayLis (Plagiostomum) ... ... ... 33



E.and E. MARCUS., — TURBELLARIA

O
o

CONTENTS.

Pages.

INTRODUCTION ... ... .. L. o 27

Macrostomida ... ... ... . L L o 29
Holocoela, Separata .. ... ... ... ... .. .. . 33
Rhabdocoela, Dalyellioida ... ... ... ... ... .. . .. . ... 38
Tricladida, Paludicola ... ... ... ... ... . .. . oo 46

SUMMARY .0 oo oo vee el 47
REFERENCES .. ... oo it cii i e el 48

INDEX ARRANGED ALPHABETICALLY . ... oo vir it e vee e e e s 51






