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CONTRIBUTIONS TO THE NATURAL HISTORY
OF BRAZILIAN TURBELLARLA

BveniNeg and Ernst Marcus®

Our taunistic studies of Turbellaria published in Portuguese since 1944
aim prineipally at morphological and systematic knowledge. But they also
include observations of living animals, and the examination of the slides
led to more or less scttled statements veferring to the functions of various
organs. AMoreover some of the morphological findings might he of general
interest . [n the following notes we try to relate only such selected faects
and opivious out to those contained in Diva D. Correa’s and our papers (sec
bibliographic list). Many of ounr results only confirm those of other workers,
the publications of which we hope to have quoted carefully in our earlier
reports. These citations ure not vepeated in the present synopsis that does
pot want to inform about the natural history of the Turbellaria, but only
infends to make our notes attainable hy arranging them after general points
of view.

The minimum sizes we found awmong Acoela and Alloecoela Cumulata
(Holocoeln) . Of the former our smallest species are Kuma brevicauda with
living matuwre worms 0,35 mm. long, and Haploposthia microphoca that has
less than 0,3 mm. Some measurements of Holocoela (preserved worms) are:
Rosmurium  evelinae (Scleraulophoridae) 0,2 mm.: Cylindrostoma ibeenum
(Cylindrostomidae) 0.22 mm.; Monoophorum tigacum (Cyl.) 0,25 mm., and
living Twilica evelinue (Plagiost.) 0,34 mm. Our smallest Polyclads are two
species of Acerotisa: /. bituna, 2 mm. alive: and .1. leuca, 1,8 mm. in the
Hving state.

Sometimes the size of the body seems to hold proportion to the diameter

' of‘bfle nuelei, as in three species of Chordarium (Catenulida), evelinae, letican-
“thum, and crypliem. Single zooids of the species are up to 0,8 mm,, 0,5-1 mm.,

and 0,36-0,5 min. long, respectively. The corresponding diameters of the
vuelei (epidermis, gut, parenchyma) ave: up to 3w (evelinae. lewcanthum)
and 3p (cryptum). The fourtli species however, Ch. philum, with no more
than 0,6 mm. in length, has nnelei of 7-11w in diameter. Also Acoela and
Holocoela furnish examples for- the size of the nuelei being a zood speeific
charaeter. Tn Paraphanostoma westbladi. (1,5 mm. alive) the rare somativ
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nuelei measure Su; those of the spermatogonia 10-12u. In Paraphanostoma:
macroposthivm studied by WesTerap of likewise 15‘lengtl.1 the nuclei are
du in dl_ame'rer and normally disposed. The rarenesg In P. westbladi is due
to the big size and resulting small number of the cells. The '0.3 mm. long
Apha?zos.toma orphinum (preserved) has somatic nuclei of 354 and germ—ceﬁ
nuclet of 8p. Thus the nuclei of the germ-cells do not \'er\}' as mauch in size:
as the somatic oncs. ' e

1’1‘@5&-5'\'(3{[ worms of the Celindrostonid Thallagus divae arve 0.5 mm
long, and their somatie nuelei less than 1 v in diameter; another species“of th<‘3
same family, Cylindrostoma ibeenum (0,22 mu.)  has much bigger ones (3-3 u)..

_ In some groups, f.ex. in many Typhloplanocida and Kalyptorhynehia \alll
epxde'n{nc' naclel are slightly lobed. [n other cases ramification ofythe
pl}(:lel indieates special secretory activity of the corresponding cells, as, f.ex
in those of the penial sac of Convolute divae where nb;ndant) acido. Inj
1011'3 secretion is produced; in the ejaculatory dnét of Pistria thelura (WICE)I‘W—
r:elldl_due) the ecuticular vevestment s furnished by the \uells with Alobed
nuclei. The epidermal cells of the Trigonostomid  Brinkmanniclla usts
have br.anch(_zd nuelel and contain numerous rhabdites. When the small subsgtit':u--
tive cells with their relatively volumous and spherical nucleus are ins.erted
between the functioning ones, they grow, their nuclei hegin to ramify, and
the rhabdites develop on the tips of the nuclear lobes. ’

Also depressed nueclei and normal, intra-epithelial ones may be understood:
as more or less intense solicitations for locomotory and secretory funetions
of the epidermis in one the other species, or in the various recions of the
body in one species. Tlis type of mixed, normal and depresset; epithelium:
oceurs among Acoela, Microstomidae, and Proseriata; in Tricladi’da even the
same organ (penis, antrum) may show normal:and depressed arcas of its
covering.

"H_le nuclel with karyosome of Stemostomum. that divide within the
persisting nuclear membrane, become more numerous when digestion is at
its height, and especially in the parts that are growing most in?ensely. Such.
growth precedes the development of brains and pharynges in new zooids
In the cephalic region of the chain mitoses are rare, and therefore ;:ranula;"
nuclei predominate here. '

Besides by intra-epithelial mitoses the epidermis of Stenostomum is.
renewed by immigration of substitutive cells that have divided below the’
epithelium. This is usual in “Turbellaria. Nematoplana asita (Proseriata) f.ex.,
sh.ows _blue staining substitutive cells that have recently entered the epidermis,
still without rhabdites. Wasted epidermic cells of Stenostomum are eIiminated’\
into the parenchyma.

Pigment may oecur in the epidermis and in the parenchyma. From the
latter processes of chromatophores extend into the neuropilema of the brain
(Plicastoma astrum,; Plagiost.) and into the epithelium of the intestine
(Puzostoma cvelinae; Plagiost.). In many cases the pigment is present in
all healthy adult specimens, L.ex., the red colour of Stenostomum matarazzoi
and the yellow of Plagiostomum nonator, in hoth species situated in epidermiz;'
cells. In other cases pigment is a sign of age, as the epidermic colour of’
Daelja secuta (Provorticidae) and the parenchymatic pigment of Microdaly—
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ellio, evelinae. Possibly the ;%picytial dark yellow granules of Paraproporus
zanthus (Acoela) belong to the same type.

The blue colour of Amphiscolops evelinae (Acoela) is localized in the
depressed nuelei of the epieytium. One of the most uncommon types of
colouring is that of Alcha evelinae (Kalyptorhynchia), a worm with white
fore- and hind end, yellow in the middle, aad with two broad, dark blue or
black, transverse stripes. No correlation with the food could be verified in
this case, whereas Pseudoceros evelinae (Cotylea) shows the same light red
colour as the compound Ascidians upon which it feeds. Stylochoplane aulica
(Acotvlea) corresponds in colour either to its food or to the algae lietween
which it lives, but active adaptation was not observed. The latter phenomeson
oceurs in Rothromesostoma evelinue. The melanophores of speeimens kept in
the dark for an hour (20 C) contract, and expand exposed fto daylight iu
half an hour.

As little as the true eosinophil rhabdites of many Turbellarians the
cyanophil rhabdoids of Stemostomum have a toxic effeet upon its prey. As
functions of rhabdites we only observed adlesion of rhamnites secreted by the
principally caudal glands of Mesoda gabriellae (Proseriata), and the sticky
cysts produced by the rhabdites of Baicalellia evelinae (Provorticidae), in
which the worms stay during digestion. Although the occurrence of rhabdites
in the epidermis (dermal rhabdites) and in depressed glands (adenal rh.) is
frequently characteristic for the genera, exceptions occur, f.ex., Stenostomum
ventronephrium has adenal rhabdites, and Microstomum gabriellae dermal ones.

In our material cuticulae only ocecur in the anterior part of the ali-
mentary tract and the reproductive organs. The oral tube, prehensile border
(“Greifwulst”) of the pharynx (Schizorhynchoides martae; Kalyptorhynchia),
the outlet of the pharynx, and the oesophagus (Puzostoma evelinae, Pla-
giost.) may be cuticular. Stylet, spines of the cirrus, and lining of the
vagina are frequently cuticular. Sometimes a single cell secretes the stylet,
as in the Proseriata Togarma evelinae and Tabaota curiose. The cuticula
of the ejaculatory duct of Lurus eveliaze (Provorticidae) is also furnished by
only one cell. The successive transformation of the blue staining formative
cells into red cuticular spines was seen in the cirrus of Mesoda gabriellae
(Proseriata) . Not only epithelial hut also parenchymatic cells can produce
a cuticula, as is shown by the stylet of Triadomma evelinae (Acotylea).
Cuticulae with plasmatic inner processes are developed by the non nuclear
vaginal epithelium of various Kalyptorhynchia. The elasticity of the caticula
is evidenced by the variability of the shape of the spermatic duct (nozzle
of the bursa) in Comvoluta divae.

Bursa-like organs of the species of Dolichomacrostomum contain cuticular
structures that migth be capsules produced in the female accessory organs
around the sperms.

Cilia may be absent in some parts of the body, as on the caudal adhesive
plate of Macrostomida (Myozona evelinae and others), Proseriata (Pistrix
thelura and others), and the back of the Otoplanidae (Kata, Parotoplana,
Philosyrtis). The free-living Triclad Nerpa evelinae hes cilia of equal length
on the whole body in opposition to Bdelloura of the same family that lives
upon Xiphosura. In Microdalyellia evelinae the cilia can stop beating in
some areas of the body and continue later on.
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The length of 2,5 mm. is not a limit for swimming. Specially long and
compuratively narrow species swim freely although they are longer. (?hains
of Catennla lemnae with 5 mm., Stenostomum bicaudatum with upb to 7 mm.
and St grande f. megisty up to 10 mm. swim as do iudividuals of Nema-’
toplan}a natq (3 mm.). An other linear species of the Proseriata, Meidiama
lutheri, does not swim in the adult stage, whereas the young worms. (0,2 mm.)
do. Per.hups it 1s not only the size that conditions the different type of
locomotion. The young of Kima brevicauda (Acoela) swim (0,1 mm.), the
adult do not, although they are no more than 0.35 mm. long, Also .M:xcro-
stomum delphax only swims till it reaches 0,8 mm. length. The species of
Suoming and Chordarium (Catenulida) swim sometimes with the tail forward.
Some (Stenostomum uronepkrium) and Proseriata (Minona evelinae, Nema-
t_oplmm naia) stand perpendicularly in the water on the same spot for some
time. The species of Suomina and some of Stenostomum swim and glide over
the substratnm ventral side up. Strongly stimulated Zygantroplana henriettae
(Acotylea) curl alternately to the dorsal and ventral side rapidly repeated
up to 20 times and propel themselves through the water. This Polyelad,
about 10 mm. long. and 2 mm. broad, creeps up to 15 em. per minute (220C.).
?[‘he also marine Meidiamea lutheri (Proseriata), up to 4 mm. long and 0,1 rom.
in diamefer, attains 3 em. per minute. The slow movements of Anoplodium
evelinae (Dalyellioida) that sticks to the watch glass when taken out of its
host. 2 Holothuria, contrasts with the elegant swimming of the free-lvine
Dalyeltias . ’ -

_ Ditaxic creeping known from Polyclads oceurs also in other Turbellaria
(Parotoplana moyu, Geocentrophora applanate), when they move in a thin
film of water. As the angle between the surface of the water and the glass
is a tactic stimulus for Zygantroplana henrittae, other Polyelads, and many
species of the remaining Orders, these worms do not notiee when they leave
the waler, as long as they are covered by a film of liquid. Mechanical stimuli
interfere with the locomotion of sand-dwellers as Kalyptorhynchia and Prose-
riata. Among the latter Vannuccia martae almost never glides freely between
the sand. Nearly always it sticks with one or move areas of its body to one
or move erains that it does not let go hefore having fastened another region
of its skin to another grain. The Kalyptorhynehian T'rapichorhynchus .t;pes
is perhaps the species in our material that shows the highest variability of
its shape. Tusiform while swimming, the worm is as flat as a carpet when
fastered to a stone.

The cutaneous muscles of such worms are very well developed and may
condition an external annulation even in stretched worms (Schizorhynchoides
martar). Annulated forms also occur among swimmers (Uras[oma'evelinaw
Holocoela Combinata). The efficiency of eontraction in the smooth musele
{ibers of the of Prosthiostomum cynarivm  (Cotylea) can be seen by the
diameter of the sucker at rest and in action. In the former stage this is
0,09 mm. in the Jatter nearly four times more, 0,35 mm., and therewith the
sucker is expanded to one fourth of the breadth of the body (1,4 mm.).
Slriated muscles were found in Kate evelinge and Parotoplana moya (Pro-
seviata) principally in the antevior region of the body but also in the
penis sheath. )
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The sequence of the annular and dongitudinal muscles around the
pharynx of some Catenulida (f. ex. Stemostomum matarazzoi) and many
Microstomids is inverted as compared with the integumentary layers. This
makes it difficult to eonsider the pharynx simplex as originated by a simple
invagination of the skin. Its development is only known from larvae of
Polyeclads and from dividing (atenulids and Microstomids. In the latter
Orders the pharynges of new zooids are produced by formative cells in
the parenchyma, not by the integument.

The ecilia of the pharyvnx simplex in Suomina evelinae (Catenulida) are
disposed aud developed in suech a manner that Protozoa are not only taken
in by means of the current hut also prevented from eseaping. Stenostomum
bicaudatum, the first species of the genus known from America (figuved in o
letter from Frirz MULLer - Desterro to Max Scrunrze Bonn of Mareh
13, 1864), bas six muscular, sticky tentacles in its pharynx that grasp
Crustacea and Rotatoria. Also the prehensile border of the bulbous pharynx
in some Dayellioida is provided with tentacles (f.ex. Baicalellia evelinae;
Kalyla gabriellae). The feeding types of Catenulida are: microphagous
whirlers and macrophagous engulfers, hut some species unite various types.
Stenostomum wvirginianum ingests bactetia as a whirler, eatches small ciliates
as a microphage swallows other Stenostomum without breaking them up as
a macrophage, and cuts pieces out of the body of Stenostomum by means of
combined sucking and biting. Tt even happens that the oldest zooid of a
chain of Stenostomum swimming in a cirele gulps its own tail at the bind
end of the chain.

We only mention a few examples of the various food found in our
Turbellaria. Diatoms are frequently eaten by sand-dwellexrs (Convoluta
vexillaria, (. divae, Dolichomacrostomum lutheri, and others), not by the
Proseriata of the sand. Also inhabitants of algae as Macrostomum gnbriellae
and Lenopharynz triops (Typhloplanoida) feed principally on Diatoms.
Myozona evelinge (Macrostomida) that also ingests Diatoms possesses
musculous gizzard appropriate for triturating the foood, whereas the ft}natlou
of a similar organ in Stenostomum tauricum that lives on Rotatoria ana
other small animals could not be verified.

Many Catenulida ave bacteriophagous or feed on green flagellates.
Suoming evelinae could be kept with ground Characeae, the chloroplasts of
which it ate. We huve only few 1eeords of Nematods as food:
Harsa obniza from sand with mud and Itaipuse divae (both Kalyptorhynchia)
that occurs between algae and in sand. The latter species feeds also on
other ‘Turhellavia, as do Amphiscolops ewelinae (Acoela), a 2 mm. long
worm that was observed with up to six Kalyptorhynchia in its endocytium.
Microdalyellia evelinae ingests, besides bacteria and pieces of Naidids, ulso
Cutenula lemrae that is rvavely eaten by other animals. Plagiostomum evelinae,
the pharynx of which is more than half the length of the body in young
and about one third in adult worms, ingests Prorhynchus stagnalis that is
as long as the Plagiostomum. The stylet of Prorhynchus proves not a}ways
to be an efficient defensive weapon. On the other hand this species itself,
and still more a second of the TLecithoepitheliata, Geocentrophora applanata,
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are, as Jeannerre CarTer said, ravenous eaters. Turbellaria, Rotatoria,
Nematoda, Oligochaeta, Copepoda, are devoured by them; Geocentrophora
attacks the 'I\‘_'aidid Aulophorus superterrenus that is ten times longer ‘than
th.e Turbetlarian, sticks to it by means of seeretion of its cephalic gland
tries to fasten itself to the substratum with its adhesive caudal glands and’
even dragged along for while, soon succeeds to eut off some seomen’ts of
the Annelid. The portion of 16 segments that is as long as the TuDrbellariau-
was swallowed within a few minutes. With Naidids (Dero, Aulophorus)
we also fed Mesostoma ehrembergii in our aquarium. Also ;;reserved spec-
imens from the river Amazon had Naidid setae in their intestine, whereas in
Europe wthe specics seems to be rather stenophagous, capturing onl'y Cladocera.
These Crustaceaus and others (Copepoda, Amphipoda) ave eaten by Ma-
erostomida, Kalyptorhynehia, and Polyeladida (Stylochopluna). Ten indivi-
duals'of Chydorns (Cladoe.) were seen in the gut of one Macrostomum gigas
that 15 very greedy and may be deformed by tbe volume of the prey.
Voracious forms exist also among the cancrivorous Acoela: an Amphiscolops
sargassi that was 0,8 mm. long lodged four Copepods and one Amphipod
(0,4 mm.), ov six Turbellaria (Holocoela) simultaneously in its endoeytiuﬁl,
. 'The.pretepse “sucker” of Convoluta hemseni, that was deseribed as an
adaptation”, indeed rather strange for a planctonic species, is in faet ax
enormous catching pit for Copepods. The prey coiled up in the Turbellarian
1s nearly as long as the predatory worm. Crustacea and Polychaeta are eaten
by many Polyelads, f. ex. Zygantroplana henriettae and Pucelis evelinae
(Acotylen); compound Aseidians by the Cotylea Pseudoceros evelinae and
Tysanozoon lagidium (feeds on Didemnidae). Up to 30 loricae of a species
of Metopidic (Rotatoria) were counted in the gut of Stemostomum para-
guayense that is 0,35-0 8 mm. long and also eats Rhizopods (4rcella), Phyl-
lopods and Isopods (dsellus). Enterostomula evelinae (Cylindrostomidae)

feeds specially on Bryozoa, and its gut can contain many tentacle-erowns
of them, or five and more whole zooids of Amathia (Ctenostomata). In
the alimentary tract of Urastome evelinae (Holocoela Combinata) we only
saw muscle [ibers, no whole animals; the probably predacious species seems
to suek or to tear them out of its prey in a not yet observed manner.

The Proseriata are chiefly seavengers that live on the animals left on
the beach when tide falls, some of them suck in the blood of the gills,
others engulf musecles, or fill themselves with the julce of the tissues, as
Meidiama lutheri, the alimentary tract of which never was seen to contain
solid substances. The neerophagy of the Proseriata makes it possible to attraet
many of them by means of a bait. But the mature stages of some species
cannot be obtained by this method, because they do not eat any more during
maturation. Nematoplana maia, N. asita, and priveipally Tabaotg curiose
are such species. Their pharnyx dimivishes from 112 per cent (X, asita) and
2 p. e. (Tabaota) of the body length in immature worms, to 3,5 p. <. (¥. a.)
and 0,05 p. ¢. (7.) in mature ones. The number of the pbaryngeal nuclei
decreases much less than the volume of the eells.
Degeneration of various organs, first the intestine, later on brain and

statoeyst, occur in the advanced female phase of (‘atenula lemwae. New
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-glands develop in the tail-vegion and surround the single egg. 'The excretory

organs are preserved.

In our material there are histological signs both of extracellular and
intracellular digestion. Wxztracellular predigestion of the larger food objects
followed by intracellular digestion of the resulting particles oceurs in
Catenulida (Stenostomum) Macrostomida (M. gigas), Proseriata (Promonotus
villacae, Pistriz thelura), Lecithocepitheliata (Proriiynchus and Geocentro-
phore), and Polycladida (Zygantroplane hemriettae). The eilia of the
intestinal epithelium can disappear during intracellular digestion (Steno-
stomum) or persist (Dasyhormus). In the latter Catenulid (from dead leaves
on the ground of a wet wood) the gut cells take in spores of fungi by
phagocytosis, as do those of T'abaota curiosa (Proseriata) erythroeytes of fish.
Wasted intestinal cells of Stenostomum are elimirated into the lumen before
intracellular digestion is on its height. This stage is characterized by the
maximum size of the cells that are full of food globules. Soon after food
is taken into the gut the intestinal cells secrete a digestive ferment into the
lumen of the gut and thereby diminish in height. Immediately after ingestion
Pistrix thelura is 0,17 mm. in diameter and the intestinal wall is 6w high.
Later on the Jumen of the gut is obliterated by the cells of the wall that
increase to 0,05 rom., while the diameter of the worm diminishes to 0,12 mm.
Amnother Proseriate, Tabaota curiosa, showed the following measurements:
Diameter of body inmediately after feeding 0,2 mm., of which 0,176 mm,
are the contents of the intestinal lumen, 10i the walls of the intestine (3,
each side), 14w body walls (7w each side). On the height of absorption
the diameter of the body is 0,154 mm. of which 0,02 mm. body walls (0,01
mm. each side) so that 0,134 mm. remain for the height of the intestine that
bas no lumen left (0,067 mm. each side). The cells increase to 13 times
‘their height by absorption of food.

In Catenula, Microstomum gabriellae, Plagiostomum mirabile, and Kata
evelinae (Proseriata) digestion is evidently principally extracellular. The
mentioned Plagiostomum has densely eciliated gut cells, and the splanchnic
nauscles are strong; eclub-shaped cells of Minot, on the whole rare among
Holocoela (Cumulata), are wanting, as also in Catenula and other species
of the Catenulida (Stemostumum wuronephsium). On the other hand we
have clear signs that these cells partake in extracellular predigestion (Par-
otoplana moya, Proseriata) .

Certainly the. digested substances pass to the adjacent orgaus through
the parenchyma, but sometimes the diverticles of the intestine function like
-a gastrovascular system. Although on the whole the species with ramified
intestine, the Dendrocoela of EmrENBERG’S system, comprehend the species of
greater size, the proportion between body size and intestinal diverticles is
not constant in every single case. Philosyrtis eumeca and Parotoplana moya
are Otoplanidae (Proseriata) with a ramified gut. The first is very small,
the second big. Kata evelinaec however, of the same family, has a smooth
tubular gut and is bigger than Parotoplana with a volume thousand times that
of Philosyrtis.

‘The orgauns that furnish the food for the embryo in the egg, the vitella-
ria, receive the absorbed substances directly from the intestine in wmany
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Holocogla (Cylindrostoma myfflum, Plagiostomum thelotrichum, and others),
Proseriatu. and Trieladida. In the Macrostomida (Myozona, Dolichomacro-
stomum) the growing ovoeytes are nourished by the intestiné; also those of
U'rastqma evelinae (Holocoela Combinata) are contiguous with the digestive
syncytium. Theama evelinae, an acotylean Polyclad from sand has each o:
its ovoeytes inserted hetween the main gut and two intestinal diverticles.
Thus the few ovoeytes of this species take the best advantage of the food
that is searee in the sand biotope. N ,
N T_he ovoeytes of Convoluta henseni seem to incorporate cells of the
digestive syneytium (endoeytium : WesrnLan). Also the follicle of the testes
penetrale between the intestinal tissue in Nematoplana asita and other Pro-
serlata. The highest degree of intestinal ramification in this Order we have
seen iu Parotoplana moya, where the branches of the gut extend between the
various organs like nourishing vessels. Often an excess of alieu sperms is
dl_gesled in the inlestine which reccives them from the bursa communicating
with the gut by a duet or a pore, or by syneytial locules, the tissue of which
1s connected with that of the intestine. (The latter type oceurs also in Acoela
(Convoluta henseni). In the two species of Kata (Proseriata) exceeding own
sperms pass from the male efferent duet to the gut through a special c:zana].
These sperms are digested in intracellular vacuoles of the digestive epithelium.
_ 'The evacuation of faecal masses through external pores of the intestinai
diverticles of Cyeloporus (Cotylea) ‘was not seen in our material (gabriellae)
On the other hand Tabanta curiosa (Proseriata) seems to possess a temporary:
anal opening at its hind end, khere facces whirl round in a ciliated vesicle:
of the intestine.

An other transitory dorso-caudal intestinal pore develops in the female
phase of Togarma evelinae. A cuticular passage apparatus allows alien sperms.
to pass through this opening. They enter the bind gut that is not digestive
i this region and attain the female organs by a genito-intestinal duet. In
this case part of the gut assumes the function of a vagina.

Tl}e intestine serves for still other purposes. In many of the thread-like
I’rosenat'u. of the sand it supports, as a solid, not digesting, organp, the
head region that has to clear the way through the dense mediun;. IncMe’esodm-
gabriellae also the tail is fortified by a compact portion of the gut. In the
Prorhynchid Geocentrophora applanata the intestinal epithelium lodges the
primordial germ-cells. In the Catenulida and possibly in Myozona evelinae
(Macrostomida) some intestinal cells, the fixed excretophorés store wastes
transported to them by amoeboid cells of the parenchyma, the’ athrocytes or
mobile excretophores. T'hese ean also evacuate their contents directrly into
the Jumen of the gut, or entering it are evacuated with the faeces,

‘The same or a similar type (paranephrocytes) of cells oceur ying
against the walls of the emunctories that are important for the water content
of the body. Emunctories are more numerous in Promonotus villecae from
brackish water than in marine Proseriata. In our ecultures pathological
individuals of Stenostomum without protonephridia became so distended that
they looked like bhaloons. The ascending and descending canal of the emun-
ctory are grown together or are independent in -Catenulids. Their walls are
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generally epithelial, exceptionally syneytial, and their lumen is intra- or
intercellular. The terminal eells, the occurrence of which has been incorreetiy
contested for this Order, are without processes directed into the surrounding
parenchyma. These cell-processes are known from the figures of the flame-
cells in many text-hooks, but in Catenulids there are only some parenchymatie
strands that suspend the terminal cells and may simulate such branching
processes. The U-wixe curved ‘terminal cells of Stenostomum grande f.me-
gista also show that they propel the liquid in the canals and do not collect
wiaste matters from the parenchyma. In rich material of threc speeies of
Phaenocore (Typhloplanoida) neither tufts of propelling eilia (“Treibwim-
perflammen”) nor terminal organs were scen, so that the ovigin of the current
in the canals 1s not known.

In Plagiostomum. evelinae the latera] pores of the excretory organs open
on the hottom of ciliated pits. The heat of these cilia may produee a curvent
directed outwards that can drain the liquid from the canal.

The slimy vacuoles between the epithelial ecells (“wasserklure Riume’)
have been cousidered as excretory (Bomyig). Perhaps this opinion can be
supported by the intra-epithelial processes of the melanopbores of Bothro-
mesostomy  evelinae. Their pigment granules lie in the superficial layer ot
the ventra] and lateral epidermis and may be a sign of superficial intra-
cellular exevetion.

‘The nervous system of the Acoela is sometimes a diffuse plexus v
neuropile that does not show nerve stems (Mecynostomum evelinae). This
plexus constitutes the basal part of the epicytium and is conpected with a
thin layer of verves around the statocyst. In most other species of the same
(Convolutidae) and other families the brain is compact and composed of
two pairs or accumulations of nerve cells (ganglia) from which the paired
dorsal, laternl, and ventral nerves go out. The pumber of nerve pairs varies
very much among the Turhellaria: Catenula has an unpaired anterior sensorial
tract and four pairs of nerves, one lateral, two posterior, and one pharyngeual
pair. In Suomina there are five pairs, becanse the anterior sensorial tract
is double. Stenostomum and Rhynchoscolex bave four anterior and four
posterior pairs besides the pharyngeal nerves. In BMicrodalyellia bellis five
anterior and five posterior pairs oceur, in Cylindrostoma myfflum a total
of cleven pairs. Zygantroplana henriettae {Acotylea) has cight puairs, of
which the postero-dorsal one bifurcates immediately behind its origin. Theama
evelinae of the same Section as Zygantroplana is one of the very few sand-
dwellers among Polyclads. Tts cerebral nerves are less numerous and their
anastomoses much simpler than those of the inhabitants of algae. From the
nerve cells that revest the hrain of Parotopluna moya (Proseriata) dorsally,
each latero-ventral nerve receives a giant fibre (“neurocord”). Suel intra-
central conduetions over great distances correspond to functiona| needs of
a comparatively long body (up to 7 mm.) that must be very flexible for
gliding through the micro-caverns between the sand grains. This species and
Tabaote (Proseriata) have extra-capsular ganglia that are else only known
from Polvelads (“iussers Kornerhaufen”). They are weakly developed io
some of them (7Theama, Prosthiostomumn). A cerebral capsule occurs also
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the Macrostomida (Microstomwm wulum) that are ranked with the lower
Orders in KaruiNg's system (1940). The capsule accompanies the roots of
the principal nerves in many Holocoela, and continues along the whole length
of the nerves in the Proseriata Togarma, Nematoplana, and Tabaota.
Flagellate sense cells with depressed cell-bodies (Convoluta vezillaria
and ofther Acoela) were also found in Suomina evelinae (Catenulida). The
sensory cells on the head of many species of Stenostomum are metamerically
dlsppseﬂ like in Rhynchoscolex. The ciliated pits in Stenostomum are very
‘mobile but not evertible. A pair of peculiar sensory knobs, each with one
nucleus, lic on the top of the head of Microstomum trickotum. As they
contain a blackish pigment they have a remote resemblance with the epithelial
eyes of Alauriva. Two tufls of bristle-like sensory cilia supplied by nerves
were observed above the cephalic gland of Twilica evelinae (Plagiostomidae)
and two more beside the short tail. E ,
~ The Catenulid Rlynchoscolex evelinae and the Provortieid Lurus evelinae
nerease the small number of Turbellaria with two statoliths in the statoeyst.
Amphiscolops sargassi and A. evelinae are Acocla without o statocyst. Among
our Proseriata Togarma evelinge, two species of Nematoplana, and Tabaota
liu'riosa are sand--dwellers without a statocyst; of these only Nematoplana
as eyes. '

The ligth-refracting bodies (“schiisself6rmige Organe”) present in many
species of Stenostomum are photo-receptors of the type of visual ecells with
a phaosoma. The vesicle of the “body” is a cell and the refractive unit a
eytoplasmatic differentiation of this cell. The phobic negative phototaxis
shown by species with such “bodies” corresponds to a photo-recepior that
can distinguish inerease and decrease of light-intensity, but not the direction
from which the light enters the optic cell. The photo-receptors of Tabaota
curiosa (Proseriata) helong to the same type.

Tt seems that of the so-called “epithelial” eyes described from Acoela
do not lie in the cpieytivm (epidermis, covering layer) but in the ectocy-
tium (superficial parenchyma). The presence of eyes ‘in Haploposthia
microphoca and also its seal-like hody are adaptations to its biotope, algae
of the upper littoral. The other species of the genus Haploposthia that are
benthonic or live in sand, have no eyes, and the shape of their body is
broadest behind the middle, different from Phocidae.

The common type of eyes in Turbellaria is the ocellus inverted into a
pigmented cup. Where more than oae visual ecell exists, they may be
united in one cup. This is the rule among Plagiostomids, or they form two
pairs of eyes the anterior with one and the posterior with two optic cells
(many Combinata). In Plicastoma carvalhoi (Plagiostomidae) one or both
sides of the body may show united or separated visual cells. In the first
case the worm has one pair of eyes, in the latter two pairs or three eyes.
Part of the optic cell can be refractive and function as a lens (Geocentrophora
applanata). When the photo-receptive part of the eye consists of more
than one eell, as in Nerpa evelinoce {Tricladida Maricola) and perhaps
Dinizia divae of the same group, the dioptric part might be prodveed by
the catoptric part or by the surrounding parenchyma. The latter type ecer-
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tainly occurs in Trastoma evelinae (Holocoela Combinata) and possibly in
Vorticeros cyrtum (Plagiostomidae). As a rule the so-called cerebral eyes
of the Polycladida Acotylea are disposed appropriately for pereeiving light
from above and below, the tentacular eyes from the front and from behind
as well as from the right and left hand. The number of eyes is greatly reduced
in Prosthiotomum gabriellae that lives in savd. Tt bas four cerchral eves and
four pre-cevebral ones, two at the border and two near the eventral side. In our
other sand Polyvelad, Theama evelinae (Acotylea) the mentioned disposition
of the cerebral eves is indistinet.

Contrary to the negutive phototaxis of Stennstomum - species with te-
fractive bodies. Catenmula lemnae that has no photoreceptores behaved indif-
ferentlv against light, even illuminated suddenly and intensely. As earlier
authors mentioned reactions of another species of Catenula to strong arti-
fictal light, differences in photo-dermatic sensibility seem to exist. The
reaction of Stemostomum is phobie, not directed, that of Macrostomum gigas,
Phaenocore bresslaui, and Geocentrophora applanata, topie, that is directed.
The three last species possess inverted ocelli in pigmented cups. The reaction
of G. applanata that has lenses is the most violent of the three species.
Phaesocora Dresslaui with red pigment in the cup reacts stronger to light
than Ph. evelinge, in which the cells of the cup contain a substance that
looks like guanine. Ph. chloroxunthe withont eves is judifferent against light.
The heterogeneous responses to photie stimuli of the three Phuenocore are
to a certain degree correlated with the green algae in their parenchyma:
these are absent in Ph. bresslaui, the most negatively phototactie species.
‘Some examples of species that shun the light among the marine Turbellaria
are the sand-dwellers Vejdovskya suslica (Dalvellioida), Trapickorhynchus
tapes (Kalvptorhynchia) that even leaves the water on the side of the
watch-glass farthest from the window, and Nematoplana asita {Proseriata).
It must be said that V. suslica combines a body full of brownish green algae
with negative phototaxis. This reaction is directed (negative phototropotaxis)
in Zygantroplana henriettae (Acotylea): the worms go towards the dark even
against the incidence of the light (skototaxis). The photokineti¢ reactioun
of this species decreases after some time, but can be re-increased by inten-

-sified 1llumination.

Other ‘Turbellaria inhabiting algae like Zyguntroplang are positively
phototactic, f. ex., the marine Amphiscolops evelinae (Acoela) and Ura-
stoma evelinae (Holocoela Combinata). Also the planctonic Convoluta hensens
with symbiotic algae belongs to the species that accumulate on the lighter
side of a dish. Contrary to what is known from Turopean species of
Bothromesostoma, onr B. evelinage swims in full sun-light with the ventral
side npward on the surface of permanent pools and temporary plashes. If
the worms are pushed downwards by some drops of water they fall only
a short way, and then remain suspended to the surface by a mucous thread
like Mesostoma ehrenbergii.

Proseriata and other sand-dwellers (Macrostomum evelinae, Myozona
evelinae) contained in a. certain amount of sand heaped on one side of a
.dish glide out of the sand if the dish is inclined gently. They accumnulate
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in the water on the deeper side of the dish. The worms are by no means
washed out of the sand with the current, although the movement of the water
gives the impulse for their gliding downwards. Some minutes after the
impulse has passed, the reaction ends. The worms glide about on the walls
of the bowl and also ereep upwards till they hit the rim of the sand.
Tmmediately they veact to this mechanical stimulus and disappear in the sand.
Most Proseriata have a statocyst with which they can perceive the chance
of their position thal induces their positive geotactic behaviour: when t;e
stimulos s over they relurn to geotactic indiffevence. But as the Maero-
stounids mentioned above tabt have no statoceyst, and the Proseriata Yemato-
plana waia, N. asita, and Togarma evelinae also come out of the sand, the
pheiomenon  beecomes  less intelligible. It is true that the species Wiéhout
s‘mtf)r‘_v._st Appuear later on the low side of the dish than those with statoewvst.
Some individuals of Nemaloplona even remain in the sand. Nevertheless
most of them aud nearly all worms of the other statoeyst-less species glide
downwards. As their morphology docs not support the idea of a po:itive
geotaxis due to translocation of their jnuer organs, their behaviour seems to
be negatively rheotactic. Suel a kind of response to mechanieal stimuli pro-
voked by ewrrents is very rare among animals.,

Tabaota cwrinsa reacts to movements of the waler (shaking of the dish)
by stretehiug two thirds of its length forth over the surface of the sand.
About 20 sceconds after the water is calm again the worms withdraw. Also-
avmaljs with a dumaged head come out of the sand, but these do not go
back when the stimulus ends. ' i

Most Kalvptorhynchia and Proseriata of the sand behave as “haptic”
(Rmuth) animals. wthen hit by a current. They curl up, frequently around
theAgrmns of sand (Meidiama lutheri), or fix themselves with the ecaudal
vegion (Pistriz thelura; Nerpa evelinae) frequently developed as an adhesive
plate (3acrostomum evelinae, Minona evelinae, and others) . Zygantroplana
henriettae, an inhabilant of algae, only reacts to a strong current that hits
the fore enc. This species shows the righting reaction clearly and conditioned
by a positive thigmotaxis of the ventral side. The tactile or perhaps also
chemical  stimulus hronght about by the calcareous algae inhabited by
Z. henriettae is speeific and ean not be substituted by cotton-wool. If however
a tuft of these algue is placed in one half of 5 dish that is exposed to bright
sun-light and the other halt is left in the dark but without substratum, all
worms gather in the dark half. This shows that negative phototaxis, at
least with strong light, is superposed to positive thigmotaxis. Much less
distinet, but still pereeptible, is the precedence of negative phototaxis over
positive thigmotaxis if the algac in the light side of the dish are exposed to
diffnse daylight.

The mechanical or perhaps also chemical stimulus that may go out from:
food are responded by Stenostomwum only if the stimulation attains the an-
terior region of the hody; if the worms touch their usual nutritive bodies
with the back or with the tail, they do not react.

Geocentrophora applanata that behaves positively thigmotactic shows this
quality also when it lays its eggs. In our aquaria the cocoons were usually
Jaid in places where two leaves of the aquatic plants touched.
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The last menlioned speecies has hermaphroditic individuals with simulta-
neous development of eggs and sperms, others are protandrous, and still
others protogynous. Protandrous hermaphbroditism is very frequent in our
Turbellaria, so that we only mention some striking examples: Catenula lemnae,
the Provorticidae Baicalellia evelinae and Daelja secuta, the Proseriata To-
garma evelinge, Nematopluna naia, N. asita and Tabaote curiose, and many
Polyelads: Latocestus ocellatus, dlleena callizona, Stylochus martae, and
others. The male and female stage of ZLatocestus ocellatus differ externally;
the former is thin and narrow (1,5 mm. broad), the latter thick and broad
(4 mam.). The male pore of Togarma opens only on the height of the male phase.
Later ou the copulatory ovgan, a cuticular stvlet, leaves its place while the male
organs involve, and can enter the gut from where it is evacuated. Also
Brinlmanniella augusti, Daelju secuta and protandrous hermaphrodites of
Geocentrophora applanate have no stylet in the female stage; possibly the
male organ falls off after the last copulation. Only 5-6 worms with male
organs were seen among 200 individuals of different ages in Baicelellia eve-
linue, but all middle-sized and full grown worms have sperms in their bursa
seminalis, Autogamy may oceur in Dolickomacrostomum mortenseni, if copu-
lation with a partner is not feasible, at least the course of an accessory male
tube can best be explained by this supposition (LuTHER).

Among the simultaneous hermaphrodites of Convoluta westbledi some
pure females occurred. In these cases an unknown factor has suppressed the
male compeuent of the normally hermaphroditic germ-centres. Suppression
of the male organs is not restricted to Acoela with hermaphroditic germ-
centres. Recently we found a small pure female of Brinkmanniella augusti.
The normal female phase of this protandrous Trigonostomid may also lack
all male organs, but it is twice as large as the worm in question. The herma-
plroditic Naidids too have somefimes one sex suppressed. Hermaphroditic
germ-centres, from which the spermatocytes and ovoeytes grow forth and
separate, occur in varions of onr Acoela, f.ex., Haploposthia microphoca
and  Mecynostomum  pellitum. Puzostoma evelinoe (Plagioslomidae) is the
first Turbellarian with a pair of true ovariotestes (hermaphrodite glands)
enveloped hy a tuniea propria.

Of the Turbellavia with separate ovaries (germaria) and vitelline glands
(vitellaria) only the species of the Nematoplanidae (Proseriata) have more
than one pair of ovaries. Tabaota curiosa has up to five pairs, Nematoplana
asito up to ten.

Frenguently the ovaries and vitellaries do not develop simultaneousty.
The ovaries appear first, f.ex. in Plagiostomum evelinae (slightly protan-
drous), Plicastoma phocue (Plagiostomidae; distinetly protandrous), anii
Mesoda gabriellae (Proseriata; protandrous). The vitellaria precede the ovaria
in Ac¢mostomum canarium (Plagiostomidae; slightly protandrous). and To-
garma evelinae (Proseriata; distinetly protandrous). On the whole ovarial
precedence is more frequent.

The number of testes varies very much, even within the same Order
(Proseriata) : Philosyrtis eumeca (Otoplapidae) has oue pair, or only one
testis, and Tebaote {Nematoplanidae) about 600 pairs of follicles. There is
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also a great range of variation among the marine Tricladida where up to
150 pairs occur. In our material we have one pair (Nerpaleq;eliazae) 2-3
(/)mgzm divae) and 3-4 (Leucolesma corderotr). ,

The gonads of Dugesia tigrina develop in moving and stagnant waters n
the neighbonrhood of Sio Paulo, contrary to what has been stated for North
American popnlations (Hyaax 1939), at least in some regions, where
moving water was rccognized as an essential environmental factor for the
development of sexuality in D. tigrina.

The occurrence of only one ovary in sand-living Kalyptorhynehia was
explained with the unfavourable conditions in this biotope by Mprxwer, It is
clear that MuixNer only thought of the scarce food. as with regard to compe-
tition and enemies the sand seems to be better than the zone of veretation.
We have Polyeystididae (Zuccaria, Pauloroda) and Koinoeystididae ({taipusa,
Utel,_qa, Alcha), that live among algae (Itaipusa also in sand) and have two
ovaries, wherens Harse (Placorhynchidae) and the Schizorhynehia  Trapi-
chorhynchus, Proschizorhynchus, and Schizorhynchoides, living in sand have
one ovary. Rhinolasius martae (Koinocystididae) inhabits what Merxyer
called: “a not characteristic sand-formation mixed with much organic mat-
ter”. It has, as is the rule in its family, two ovaries, but growing ovocytes
were seen in only one, in the other the female germ cejls remained with
less than half of their definitive diameter.

The genital duets, that are of great systematic importance, show some
peculiarities that deserve a more ample interest. The wall of each ovary of
Amphiscolops sargassi continues with a strand that inserts on the ventral
body-wall at a spot where the outermost layer, the epicytium, is interrupted.
TE these strands led out the eggs, they would be the first- oviduets known
in the Acoela.

In one of our fresh-water Triclads, Bopsule evelinae, the male and fe-
male pove are separated. Perhaps as an inherifance from ancestors with
united male and female antrum, that is the rule in Tricladida, a wide canal
unites the female antrum with the lumen of the penis. The bursa copulatrix
of Lurus evelinae (Provorticidace) has an outlet into the parenchyma, probably
with the same function as the above mentioned communications between bursa
and gut of other species.

Lawg, Boek, Muixyir, and others considered the granule vesicle and the
penis stylet of Turbellaria primarily as arms that only secondarily united
with the testis io lead out the sperms. This idea is supported by the Prose-
riata Minona evelinae and Peraclistus itaipus, that have an unarmed eja-
eulatory duct and a granule vesicle with a stylet independent of it. Also
the Catenulid genus Chordarium suits well to the mentioned theory. In
three species of this genus a penis with granule vesicle occurs in all full
grown worms independently of the rarely developed testis (seen only in
one species). The penis is often protruded and probably helps to eapture
the Algae Rotatoria, and Aeolosoma, on which Chordarium feeds. Tn favour
of LaNG’s weapon-theory the authors use to mention cases in which develop-
ment of the stylet precedes that of the testis. Such oeeur also in our
material, f.ex., in Gyratriz hermaphroditus and Prorhynchus stagnalis. It
must however he abded that in our other Prorhynehid, Geocentrophora ap-
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planata, the copulatory stylet develops latest in the male state and disap-
pears after this phase is over. In Proseriata and Polycladida the stylet develops
late in the male apparatus. :

The inversion of the usual sequence of internal seminal vesicle and
external granule vesicle, that is a particularity of 'Plagiostomum nonatoi,
cannot be explained.

One isolated young Macrostomum  delphax developed gonads in  a
month and showed sperms implanted in the cells of the female antrum, that
normally harbour the male products waiting for the egg. In young Mesostoma
elirenbergii still withont funectioning penis the spermatozoa leave the tes-
tes and fertilize the eggs of the same worm. In Macrostomum however the
maje and female organs have sepavate pores, and the sperms observed in
our isolated 1{. delphax must have been immitted by auto-copulation. After
copulation the sperms of Mecynosium evelinae (Acoela) lie in the bursa
bundled with their tails to one side as they had previously lain the seminal
vesicle.

The spermatozoa of the Plagiostomidae, the shape of which is specitic,
can change their form in the body of the partner and in the female germ
cells, or even in the seminal vesicle (P. monatoi) of their producer. In this
family hypodermic impregnation is the usual type of copulation. The
worms of Plagiostomum evelinge protrude the whole male efferent duet
including the seminal vesicle in the nverted antrum and feel about with it.
We saw how one of the animals touched the hind part of the back of
another, fixed its penis there, pulled out a point of the black parenchyma
of its partner, and remained in this position for 1-2 minutes. Then the-
penis was withdrawn, leaving a mark still visible after five minutes. In
another copulation the penis pierced the epidermis above the ovary, and the:
pricked worm contracted so violently that its skin became wrinkled. Also
this copulation lasted 1-2 minutes. In both cases the passive worm tried
to thrust its male organ into its partner but did not succeed. The spermatozoa,,
that are introduced by hypodermiec impregnation in the Plagiostomids, ean be
found in the intestinal epithelium, in the braim, in the parenchyma, and in
epidermic vacuoles; their chemical orientation is evidently very little efficient.

Prorhynchus stagnalis and Geocentrophora applanate copulate, as it seems .
repeatedly, and generally the sperms are introduced into the female antrum.
In the Polycladida both processes of copulation occur, hypodermic impregna-
tion and immission into the vagina. The first type was found in Acerotise
bituna, the second in Acerotisa leuca. In the latter some alien sperms were also-
observed in the parenchyma, where they only can have come by hypodermie
impregnation. The two vaginal ducts of Pentaplana divae have up to nine
diverticles each that open on the ventral side of the hind region. These
copulatory pores, in some of which sperms were seen, probably function after-
one another.

Monospermic insemination of the ovocyte during the growing period or
even at its beginning is not rare. As examples Geocentrophora applarata,
Urastoma evelinae, many Plagiostomidae and Proseriata (Promonotus villacae,
Monocelis tabira, and Philosyrtis eumeca) may be mentioned. The full grown
ovoeytes of Urastoma evelinae have a diameter of 42w, but sueh of 25u arve
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already inseminated. Tn this species the ovarian parenchyma (stroma) forms
a central vacuole, in which spermatozoa are lodged. Acmostomum canarium
and Twilica erelinae ave Plagiostomidae without precocious insemination.
The former species is only slighily protandrous, and the latter has a recep-
taculum seminis: both circunmstances turn g precocigons entrance of sperms
into the ovoeytes unuecessary. Where Eall grown' female germ cells are
mseminated, as those of esodu gabriellae still within the ovarian tunica, the
process precedes the maturation in all our registered cases. But we did
not vet =ee old female phases of Thysanozoon. Tn this genus the sperm s
said to enter the ege after the formation of the polocytes. Pseudoceros
evelinue, of the same family, has sperms in the oviduets near the ovarian
follicles inward from the uteri in which the divisions of matnration take
place, but only uterine eggs are inseminated.

The transformations of the ooplasm during the growing period that
proceed from the nuclens to the periphery are specially distinet in Nemato-
plana asita and some species of the Plagiostomidae (Plagiostomum Furrum).

Only in some favourable cases we verified the number of chromosomes
and counted in the diploid phase: ca. 40 in Paraphanostoma. westblads ;
18 in Psendoceros evelinae: 16 in (onvoluta westbladi and Mecynostomum
pellitum ; 10 in Mesostoma ehrenbergii; 8 in Stylochoplana divae; 6 in
Macrostomum  gabriellue, M. gigas, and Stylochoplane aulica: 4 in Macro-
stomum  delphar and Notopluna plecta. In the systematic diseussion of
Macrostomum gabriellar (against lustedi Jones) and Mesostoma ehrenbergii
(against wardii Woodw.) the number of chromosomes was used.

The annual cyele of the last species from the neighbourhood of Sio
Paulo is different from that observed in Lurope. In the Alsacian populations
already a considerable part of the second generation in the vear produces
only thick-shelled “winter-eggs™ and of the third generation only 40 per
cent develop thin-thelled “summer-eggs”. Tn Sdo Paulo worms considered
as first generation, that had perhaps alveady hatehed trom “summer-eges”,
were brought to the laboratory, where still 94 per cent of the third generation
of their deseendants produced volk-poor and thin-shelled eggs. In Europe
the thick-shelled vesting czgs are freed by the death of the mother worm.
In Sdo Panlo they are a little smaller (029-0,4 mm. in diameter) than
the European ones (045-05 mm.), and are laid off throughout the year
after 4 permanence of 1-6 days in the uterns (average: 3- days 20 hours.
at 16-182 (".). Retention of the eggs heaped up in the hodv is biologicallv
less advantageous than laying them, because all can he eaten at once by one
turbellariophagous animal. That the disadvantageous type of reproduction
oceurs in higher latitudes, suits to Hesse's statement that in colder zones
the “struggle for existence” is less intensely fought between the various
species than in warmer regions. Also in Bothromesostoma evelinae the
thick-shelled eggs, up to three of which were ohserved in each uterus, are
freed by the living worm.

Of Phacnocora evelinae we obtained six cocoons wit's oue exir egach in
twelve suecessive days in the aquarium. ‘Che permanence of the eggs in the
uterus of Microdalyellia evelinae varies very much: sometimes the exg 1s
Taid with a still yvellow shell, other times with a red-brown or dark brown
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one The capsules are glued to plants or shells of snails (Australorbis,
Ancylidae). The cocoons of Plagiostomum evelinge are pedunculate and
contain up to four eggs. In this species the diameter of the capsule equals
60-75 per cent of the greatest breadth of .the b9dy; in our Dalyel_ludae 1t' i9
18-68 per cent. In Baicalellia evelinae it is 456-30 per cent. Notwithstanding
this species frees its eggs through the intestine, although efferent organs
exist, by which the penis comes out and is aflmltted. The cocoon contains
{wo eggs, and up to six eoccons can be lodged simultaneounsly in the mtesf,mal
tiszue  Sometimes the capsules are expelled through the mouth, other times
the embryos develop while the cocoons are in the gut, and there the voung
worms hateh. Hexewith the species becomes viviparous, as Mesostominae
normaliy ore with regard fo the voung hatching from subitaneouns euzgs.
Ihe developing embyos of Buaicalellia can survive the death of *heir mother
within their capsules, and hecome free when the maternal hody deeays.
The young worms of Rlynchoscoler evelinwe are larvae, as thev prossess
iwo helts of cilia, one hefore. oue behind the brain, and fixed excretophores
in the gut, structures that disappear later on. The not vet concentrated
phm"\*n;;enl glands, the weakly developed sensory cells in the prostomium.
and the ahsence of a statoevst and tactile cilin are juvenile characters, but
those mentioned first ave true larval provisory organs that undereo retro-
gressive metamorphosis. One of the larvae of Cycloporus gabriellae that we
found had male reproductive orcans with livine sperms. Tt could not bhe
stafed whether such larvae of C. gabriellne are unisexual animals or prot-
androus hermaphrodites. In any ease this larval sexual stage with the
primerdials of the pharynx, the pbaryngeal pocket. n_nd _the sucker, can
hardly he considered as a definitive animal. Probably it will pass through
normal metamorphosis and an immature juvenile phase, as such were fou_nd
at the same loealitv, to the full evown worm that becomes mature again.
This phenomenon known as dissogony (Cteriophora, some Nereidae) oceurs
possiblv also in one of the Enrvleptidae of JMMonterev Bav. the se.\t}lally
moture larva of which was deseribed as a neotenic Polyelad (Graffizoon
batim) . }
o ’lihle) development of the embryvo of Bm‘galellia evelinae takes 8-10 days
at a temperature of 182 C. Tive days hatching the female organ (bn'rsa se-
minalis) already containcd sperm. Ove mature worm ’chat. was 1solafieu
produced 14 young in 11 days. The young of Dugesia arndm.lmtched w1t'h
a length of 3 mm. in our aquarium. Lvery day the worm veceived on:e) Ckg;
ronomid larva but occasionally did not eab it. At a temperature of 20-220
C. the animal was 9 mm. long 19 days after hatcbmg:' on the 32. Qay_lt
was mature with 16 mm. length. As tbe speeies attains 18 mm. in ifs
natural surroundings, it beeame mature when it was full grown. Embryos
of Dugesia tigrina staved threc weeks in the cocoons (22-26°C.), and tlulx,
young'hatched with 2 mm. Three weeks later they'were 8 mm. long, and
their copulatory apparatus, the latest part of their reproducm_ve organs.
began to develop. The worms continued to grow up to 18 mm._TﬂI now the
gonads of the Tricladida Paludicola were known to appear onlv in ful! grown
animals, but Dugesia tigrina in SZo Paulo is an exception from this rale.
Free-living Dugesia hypoglauca that we know ouly from one brook with
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rapidly currenl, relafively cold, not insolated, water, are 8-15 mm. long'
and 1,2 mm. broad. In the aguarium the worms grew up to 38 mm. in
Jength and 3 mm. jn breadth. They were fed daily and generally refused
to eat on oue ount of six days.

The frequently different shape of young and adult Turbellaria is due
to the diffevent growlh of the various regions of the body. In the Dalyellioida,
Phaenocorinae, and Plagiostomidae, f.ex., the anterior region grows less
than the rest of the body during the post-embrvonic life. In Phaenocora
¢hloroxanthy the pharynx grows lo thrice its original length from hatching
to maturity, the body six times. 'The brain hardly inereases in size during
the post-embryonic life of some Macrostomida (IMacrostomum evelinae);
Proseriatu  (Meidiama lutheri, Philosyrtis ewmeca, ete.), and Polyeladida
(Cycloporus yabriellue, Prosthiostomum, and others). The brain of young
and mature individuals of Urastoma evelinae has nearly the same size; also
the differences between smaller and higger adult worms are slight with re-
gard to the dimensions of the brain. Chiefly the development of the copulatory
apparatus, and in some cases also that of the gonads and vitellaria causes
the greater Jengthening of the post-phavyngeal region. The growth of the
vitellaria changes the vitellaria changes the ¢ylindrical form of 'younq Phaen-
ocory evelinae fo a folinceous shape. The ereeping stages of many young
Polyclads are proportionallv narrower than the mature worms (Stylochoplana
selenopsis; St leptalea; Pucelis evelinae, ete.). Tn other species growth is
more harmonious: both in Zygantroplang henriettae with the ovaries in part
developed in front of the pharynx and in Enchiridium eveliviae with the
entire reproductive apparatus behind.

The sucker of the Jast species grows to more than twice its diameter
from the young to fhe mature stage. Besides the salient adhesive papillae at
the hind end, and the usual, much farther anterior position of the pharypx,
young worms of of Meidiamna Lutheri have three girdles of adhesive epidermal
knobs, that ave irregularly disposed in the adults. The growth of the stylet
in Macrostomum delphaz shows an individual variation that is not correlated
with the body-size, nor does it depend on the quantity of food. In eight
mature worms that were isolated with stylets of 50 length, these grew
to 60-96 . in the course of 13 days with plenty of food. Young Bipalium
kewense have the typieal unate head of the adults. This is an important
distinetive feature against young Dolichoplang feildeni and carvalho: that
have a narrow, black, conieal head, and against vegenerating fragments of
Bipalium kewense, that have a pigment free cone of regenerative tissue

Division Is the typical way of reproduction in Catenulids, and is also
in Microstomidae move frequent than the sexual process. Among the Tri-
cladida Paludicola and some Terricola (Bipalium, Dolichoplana) either of
the two reproductive types seems to prevail over the other eortesponding to
conditions of the medium. Cwrtisic schubarti was hitherto only obtained in
rapidly current water or in higher altitudes (up to 1830 m.). In the latter
places it bas gonads in summer. In our aquarium the species divided by
architomy during many weeks; of the North Ameriean (. foremani (Gir.) no
agamie reproduction has heen reported. On the other hand, sexual repro-
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duetion of Dugesia tigrina in S0 Paulo is more frequent and less dependeat
on the special conditions of the babitat than in many North American loca-
lities. Dugesia hypoglaneq divided during the warm months and with as
much food as was accepted in the laboratory. Fed only once a week in
winter 20 per cent of onr population developed gonads. The worms that
divided architomically grew to a mueh greater size than the sexual ones,
that were never obtained at the matural finding place. Some of the sexual
worms developed partly multiplied reprodnetive organs. Citinp considered
supernmnerary copulatory organs as a morphological proof of the existence
of zooids in Dugesia dorolocephala. However in our material also ovaries
with tnhae and ovo-viteoducts localized in the anterior vegion of the sexually
mature worm are wdtiplied. Thus the presumed zooids develop prepharyn-
aeal organs characteristic of the anterior end previous to separation, and
Iheir mnrphogenetic powers arve not only those of fhe post.pharvngeal region.
Neither in the multiplied eopulatory appavatus nor in the gonads can any
traces of gradual diversity in hisfological differentiation he detected, and
therefore the sequenee of developmental stages characteristic of pavatomi-
eally dividing ebain is wanting., Another argumehnt agzainst (wnn’s opinion
is that «oxval reproduetion menerally sunpresses fission i Trielads and if it
doex nof, one should expeel more braing and pharyvnees and not onlv copula-
tory apparatus and gonads.

Rhodar erelinae eontinunes to divide during ihe develobment of the
reproductive organs. that were only obfained in the labovatory and in the
cold months, as in the preceding species. The tepe of division is intermediate
hetween architomy and paratormy We enl! it precocions naratomy, as the
formative cells accumulate in the fission zouwe before the individualization
of the zooids, and a separating constriction is developed about two days
hefore division happens.

‘The paratomic Olizochaeta Aeolosoma, Dero, and at least some species
of _lulanhorns, continne to divide, while they develop gonads to about mid-
dle «ize, Tn arehitomical Nwis paragruryensis however fission ceases im-
mediately whep fhe sexup! phase berins  Thus the microdrilons Oligochneta
show parvatomy and architomy related with sexual reproduction in the
same mmnner as the Tricladida Paludieola. Ou the other hand, Caternuln
Temnae wonerally does nob divide any more, when the conads heem fo
develop. although its tvpe of division is pure paratomy. OF the trne parato-
miec Paludicola Plararia fissipara we reeeived a rich preserved material by
conrtesvy of Dr. Warald Sioli- Belém from the river Amazon. Gonads were
not nresent thoneh the worng had heen eollected in vavions months: Mareh
to Auvinst, November and December  As in the likewise paratomical Catenulida™
the primordial of the brajin precedes that of the pharyny in the zooids of
Planariq fissipare.

The details of paralomy arve different in Catenwln and Stenostomum.
The zooids of the former individualize their guts early, because the communi-
cation between the intestine. of the preceding and that of the following zgoiﬂ
is soon interrupted. All zooids of a chain of Catennle with a perviouws
pharynx feed, and every zooid furnishes the negessary  energies for thg
primordial of its daughter zooid. The typical mode of fission. repeated bi-
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partition, oeeurs with so few irvegularilies, that probably also absorbed subs-
tances pass along the parenchyma from one zooid to the next, thus com-
pensating differences in the obtaining of food. Chains of up to 20 xzooids
were seeu. The same repcated bipartition oceurs in the asexually reprodue-
ing Macrostomida (Microstomum, Alaurina), but these bave a continous in-
testine throngh the whole chain.

In every member of a chain of Stenoslomum a new series of zooids is
mitiated; rhythmie bipartition is exeeptional. Such a multiserial division also
oeeurs in.leolosoma and paratomical Naididae. Our longest observed chain
of Stenostomum had 17 zooids. These ave all nourished by the food ihat the
foremost pharynx of the chain, belonging to the oldest zooid, ingests. The
communication belween all guts is maintained as long as the chain con-
tinues nnited.

The infestine of the pew  (atenulo-zooid buds from the preceding
(SexkrA) as in Stenostomum, not independently (“Broxx'). The pri-
mordial of the brain of Cutenula that is vudivided in the adult stage, begins
with two separate masses of formative cells, thus rcsembling the embryonic
primordial of fhe brain i Mesostominae and Plagiostomum (BrEssuaw).
The new pharvux with ifs mmseles is aiso produced hy formative celis, but
the glimds that «swrround the anterior border of the pharyux in some species
of Stenostomum. These ave depressed after their cells are histologically dif-
ferentiated, thus histogenesis prececdes morphogenesis. The excrelory tube
is lengthened by mitoses of 1its own cells. In the prostomium of the pos-
tevior zooid the ascending and deseending canai join, and ih the tail of the
anterior zooid the descending caval opens with a porve through the dorsal
epidermis.  This  individualization of the protonephridium  happens in
Catenula, while the chain is still coherent, so that successions of 16 zooids
with cight exerctory pores were noted.

In Sienostomum he emunctory individualizes during or immediately
aller e separation of the zooids. fn the last genus the integument grows
constantly, but the alimeniavy tract does not accompany this growth in the
regions of future division zones. As the hody-wall lengthens, these sections
of the gnt as distended and narrowed passively, and the gut is torn in two,
when the zooids separate. Later on the prostomial gut is absorbed into the
post-pharyngeal part The epidermal furrow, that marks the plane of fission'
In Stenostomam, is due to a local and endogenous loss of muscular tonus.
The septum in the fission zone of Mierostomum is formed by the epidermia
hasement membrane. Vielent confructions of the cutaneous museles in
Nienostomum can produce premature separation. Sueh ave provoked f.ex.
by the prick of a Prorliynchus stagnalis that introduces the poisonous
granular seerefion with its penial sting. Under natural eonditions physiolo-
gieal individualization precedes the morphological separation, as is shown
by independent movements of the hinder zooid, often contrary to those of
the anterior one. After fission the distended tail of the latter conlracts to
normal length and recovers its normal tonus.

After Canp the tubular chains of Stenostomum are good examples
for the dominance. that the most developed head exercises over the subor-
dinate zooid. Dominanee decreases from the head towards the tail in =
linear animal (novmal gradient). The farther the first daughter zooid. is
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removed from the oldest head by growth and develops its own, it becomes
more physiologieally isolated and finally separates morphologically. When
a chain is cut in two on whafever level, the oldest head of every fragment
dominates the vounger ones. Zooids lying in front of it are absorbed (in-
version of the gradient). The hinder zooids behave as in the normal chain
and vemain subordinate tv the new field of dominance till the second in
age of the fragment attains physiological isolation.

Our Tresults obtained in reconstilution of hundred cut fragments of
various species of Stenostomum can be disposed In three groups:

(1) Head dominance with inversion of the gradient occurred in 65 per
cent. The zooid with the wmost developed brain absorbed flie younger
(subordinate) zooids and the headiess portion. [n 35 per cent of these cases
a head had begun Lo vegenerate at the anterior end of the fragment.

(2) In ten cases the seetion stimulated premature division in the frag-
ment. Thus younger parts became isolaled before they could he absorbed
under the influence of the new cenire of dominance n the fragment. In
seven fragments there was no trace of absorption; in three the anlerior
zooid was slightly reduced hefore fission.

(3) Tn the remaining 23 per cent reconstitution delayed the development
of posterior more advanced zooids without any signs of dominanee. In all
these cases the eul had passed throngh a zooid, so that the fragments began
with a headless trunk. Thirteen times the headless part was absorbed and
the Farmmact wapnoact raoid awag eomrloted. Twelve fimes the anterior end
reconstitued a head. In boh groups fission was returded, and the develop-
ment of the more advaneed zooids was stpended. This proves the presence
of o reconstitution-Tield opposed to (he action of the field of dominance.

]

; [n oppositien to the high regenerative power of the Catenulids the
Provhynchidae Prorhynchus stagnalis and  Geocentrophora applanate lack
this quality. ‘They do not reconstitute any lost organs. If up to three eighths
of their volumme is cut off from the sides or the hind end, the Prorhynchidae
survive the oo alries cnnsed by the injury ave permanent. ff
the oral or pharyngeal vegicn is damaged, the worms die in the course of
a few davs, daring whieh their body-size diminishes.

Both species are enryhygrous and do not need liquid water. It is true
that Provhynchus siagnalis wants i least web, deeayed leaves uear water
for its life, but Geocentrophora ¢pplanate is able to remain alive in dried
Bromelineese wilth only small resis of moisture. When it rains, the worms
leave their mueous evsis. The species also oeeurs in curvent, permanent
water. Muncons eysts are rapidly secerned by many Catenulids. Those of
Stenostormam terwaicerda evidently resist to zome degree of drving up of
the medivin. Probably adso the worms of Bothromesostoma  enclinae and
Botheinpl vewperd, thai appent in temeporary plashes and ditches in
spring, survive the dry times in the subsarface wud. Dugesiv hypoglauca
is a stenothermic cold-water form, that did wol thrive during the warm
months in our dishes. Plagiosiomuwm evelinae however, that lives together
with the preceding speeies, proved to he ewrviliermie, as it was also found
in sunny, shallow pouds and backwaters.

The marive Dalveélliold Yejdorskye suslicg is an eurythermie and
curyhalinons worm that was gailiered in tide pools exposed to sun and rain
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the correspouding changes of temperature gmd sahmty_durxgg 1(1)W Of)lg‘el(,l
Al species of its family (Provortw_ldae) with an unpaired emale 5 b(
live in brackish or fresh water. This statement must not _be myerte - e(1
cause the mentioned biotopes ave also inhabited by species with p(ufre
gonads. Reduetions of the reproductitve organs in fresh ‘\vat}elr ?et%e—
quent (Hrsse), but they are evidently in various ammal_s blOl._Ig t al 01% v
different veasons. Buackish water constitutes a peeuliar biotope. From
its selective factors, that are similar everywhere, vesult faunistic similarities
in regions far apurt from one another. All valid specxes.of Pfromonir').tjgs
live in brackish waler. and so P. willecae 38 related to Sarm'utlc. also bl;a:qus .
elements. and 3lonocelis scalopura to the Adriatie mesohahnous M. m'rrzfeml..
Turvhalinous forms that live in sea-water, ‘m-ack1§h water, and p;f“f},llaop
nearly pure, fresh water, ave Macrostomun evelinae, Mesoda gaf’ishlic/};
and the cosmopolitan Gyratriz hermaphrodilus, the emunetories o.’u ”
are known fo be largest in fresh water. Tspecially the Prosermtef_{ esz( (1
gabriellae must be mentioned, as it was found as.well under th}e én o‘ n
Joefish near the high-water line on a sunny day in very S'a_lt)' s?n g '13 1‘1
a Brooklet, at that time separated from the sea. together with {adpoles an
]\]H]f;‘ll?llz](j;;)stl»'rrz‘zlnk evelinae 1S 2 S:'fln(l-d\veller without e_\'es_‘ hllt‘lf .H (I‘;x"\(ii
that of this genus also some inhnbxtants'of algae are eyeiesi‘ [1[(417:2“\:.1(‘”. b«.q
(Kalyptorhnehia) Helongs to_the species that hvo‘ Ir!ll 7.1111121“2;& O_F (11
amon}z aleae. Tn the latter hiotope. especially under 1Let (‘*} .] tovthe o
careons algae (Jania rubens T,}A) %hat z;x;ce rat}\:er] lr()x(::S(fl]{Y> a(uoifll(é:;a:d o place(i
anv Polvelads hide during the day  sueh algae ave collected ay 3
ﬂdrg\(sp(?:l{l‘{;. e worms creep oub. The cusk_\xOgs nf q\gae lodge P_%lgc]z;;}:
of verv different ecopfiguration. '-Therefore it s _d}ft‘lcnt}t to eor;sl(P,l(-)CK)
candal position of the pharynx with the montl:_ at its pos erx}or enrt )(an:
as it oceurs in the three seetions of the Acotylea: Craspes ommala ),,m
destus). Schematommalta, (Ducelisg and T'lmprostom'mnta (Ce.sf,opl r{,na.f(;‘m{sl
a consequence of similar life-habits. The three mentlonet? _stdenesz ;{;ehhid.le
together with Prosthiostomidae (pharynx in front)‘ an P-‘ J,)w}))qmmu.m
(pharvnx in (he middle) . Sand Polvelads of onr famna ave 70..4]1 o tlhv-lf
gabriélhm with n very reduced mumber of eyes, and 'Th(j(r'm-rr- evelinar, the
we at first confounded with Otoplanids }»e(::mso of its sha}pe. honan of
A< o possibly not definitive _conehﬁwn we mention tlig] a_:un(;(;llllg i:]
Lang’s vesicle io the three Atlantic «pecies of Fuplona. wil ei; tn, Q(’.ﬁnﬂl'\
the seven Indo-pacific speejes Moveover fhe ferale  duct. ll.a n.{,) Ntha.r
from the ventral pove, slants forward only in the /%Hnnt’mc species, S g
perhaps @ geographically distinet group hec.omes evident. ' ]
One of the widelv distribnted Acoela is f,‘nnlmlum_ 7(6")7&(!7:;1,' nﬂg a‘:(l’;
toniec form that contains green alene, qxjd at some t;m(~s ;r_rwes :} _\we]n'x {"101'11'1&
to the sea in the canal of Sin Sebastido. T1’1e species was 1?1(,;”()'111531.9.13{0&
in the tropical Atlantie North of the Eruator. and a W‘T}l ()\.f(:se‘y qpvé,ﬁl
species from the Adriatie is know. Also among the_htt(jm‘:, .‘ne_n.} :O,to );;
of owr species ave morphologically near such that ]lw?-.]]n .;1)!‘(1:{11I )}\ l()”l(\lvlq
on the Seandinavian woast, contrary to what sqoneeﬂs_ wilh 1(1._1&;1:;‘—(&\5, an
amone the Kalvptorhvnehia and Proseriata, in which t?o (hgle.(n(_);‘st nf
\fm'v'pronnm-ed, On the whole the now known Acoela .1r;m ;({] co? A
Qio Paule are less distant from the Tnropean fauna than fhe marine
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“eoelate”™ Turbellaria”. This i3 so much more remarkable as our Acoela
must be compared with those of the Scandinavian coast, the only well known
fauna (Westeran). Our “Coelata”, especially the Polyclads, can be con-
fronted with those from the Mediterranean. Notwithstanding the Acoela of
S3do Paulo differ less from the North Atlantic ones than our Polyclads from
those found at Naples (Lang).

The freshi water Turbellarian tuuna of the vieinity of Sio Paulo differs
less from the Furopean (han frow the muvine “coelate” Orders. It is true that
limic species identical in Europe and the known region of Brazil are not
wamerous, but different genera ave still more rare. Oux present first glance
of lhe subject, although without a complete statistic base, alrcady shows
that our fresh water ‘I'nrbellarian fauna is as little poor ax that of the sea.
The contrayy statement regarding the tropical fauna of aquatic Turbellaria
in Bressnat’s monograph is only due to the diffieulty of collecting Tux-
hellaria and preserving them satisfactorily.

Of our hitherto four endemic genera of limnic Turbellavia, Dasylormus,
Chordertum, Bopsula, and Rhodax, the two first belong to the Catenulida
very rich in species in our vegiorn. ‘The Order is certainly old and perhaps
developed especially in the lower latitudes among the never frozen moist
leaves in the soil of the forests. Cases of wide distribution are frequent in
species of Cateoullds, f.ex., Catenula lemnae was found in South and North
America, Ewope. Siberis, and Japan; Suomina turgide in SZo Paulo,
Finland, Poland, Germany and Austria; Stemostomum tauricum in Sio Paulo,.
the North American states of Virginia and Georgia, and the Crimea;
Rhynchoscolez; simplex in Sio Paulo, North America, (entral and Tastern
Europe. A great number of species in a group, the principal reproduection
of which is asexual and therewith disfavorable for specification, combined
with various cases of vast distribution although the means for passive frans-
port are ouly mediocre, car be understood as a sign of high geological age.
The scarce material offered to selection in these mostly dividingz Turbellaria
s largely counterbalanced by their generally euryoecous behaviour. The
Acolosomatidae show the same phenomenon. Fresh-water species with thick-
shelled eggs are more appropriate for being transported than most Catenu-
lida. These eggs may be spread embedded in particles of mud sticking to
the feet or beak of water birds, or even by the wind. Our Microdalyellia
ornata, Mesostoma ehrembergii, and Bothrioplana semper:i belong to this
group. The list of foreign loecalities for Macrostomum gigas coutains also
aquaria, so that the commerce of aquarian fishes accompanied by plaunts of
their labitats must be considered as a way for passive distribution of fresh-
water Turbellaria. The geographic range of Dugesia tigrina extends from
Canada to Southern Brazil. But as lorg as we have no records from the
region hetween Tlorida and Sio Paulo, it is impossible to comment the dis-
fribhution of this very euryoecous and resistant species. After 1919 it has
been imported to Germany uuintentionally with Cabomba, and alveady 20
vears later free living, dividing worms were found at many localities, even
in Trance. Some slight histological variations of the epithelia that line the
penis and bursa can he verified in the various North Americari and Brazilian
lots, so that one character of the worms from Sio Paulo suits to the matertal
from Massachusetts, Michigan, and Illinois and differs from that of Porto
Alegre, while another character of the worms from Porto Alegre agrees
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better with the North American ones than with the lot from Sdo Paulo.
These facts support Miss Hywax’s opinion that D. tigring is in process of
evolution into several species.

The Prorhynchidae Geocentrophora applanata from South, Central and
North America, and Prorhynchus stagnalis that is nearly cosmopolitan and
was once also found in brackish water (Falmouth, Mass.) do not have very
hard eggs, and their large distribution ean hardly be attributed to passive
transport, at least not that of Prorhynchus stagnalis. Perhaps this species,
that bas many traces of presumably ancestral character, has penetrated
from the sea into continental waters, like the still marife Gyratriz her-
maphroditus, the Turbellarian with the vastest distribution.

Such enryoecous specics as Wacroslomum gigas, Prorhynchus stagnalis,
and Geocentlrophora applanate can he easily hred i the aquarium. Also
endemie species like JMicrodalycllia evelinae thrive in the laboratory, while
others, even though curvoecous in nature, do not. £ ex. Macrostomum
delphar,

If Conroluta henseni ave kept i a dish for about six hours, their
algae hegin to wander to the surface of the animals. After some days worms
with alxae forming ecompaet balls in the endoeytinm are rave; in most the
algae lie under the cutaneons mmuseles, often gatherved around small glands.
The same position of the algae oeceurs, although not often, in free living
worms, among which also colonrless specimens were found. The granular
bright ve'low okl refractive contents of these glands seem to he excrefory.
Possibly the searcity of food for the worms in the dish and the consequent
want of digestive waste in the parenchyma eanse the algae to aeccumnulate
near the excretory elands. Tn the Provovticid Vejdovskya suslica the algae,
that ocenr also in other parts of its hody, are heaped in scveral volumous
depressed glands ventro-laterally to the pharynx. Arnother of our marine
Turhellavia with aleae of the type generally ealled Zooxanthellae is dmphi-
scolops surgassi. The svmbionts lie chieflv embedded in the outer parenchyma
(ectoeytinm) of the baek and are fastened by cells of the host.

Examples of Brazilian fresh-water Turbellaria with green algae are
Baicalellin rvelinae, Microdalyellia thymara, M. acariaia, Phaenocora evelinae,
and Ph. chlorozantha. In the former three species the algae lie in the cells
of the eut, in the two latter in the parenchyma. One of the localities in
which Phaenocora was found, a temporary, hnmic swamp-water. was extremely
rich in animals with zooehlovellae, viz. IMlagellates, shelled Lohosa, species of
Stentor aud other Ciliates, many Hydra, wheel-animaleules, leeches, anid
Ancylidae.

The parasitic Fuglena lencops Hall was found in seven species of
Stenostomum, Alicrodalyellio acurivia, M. tridesma, and Mesostoma ehren-
bergii. The worms of Stenostommim may be killed by a heavy infection, or
their eandal vegion (St. arewaloi) hecomes mutilated so that classification of
such infected specimens i3 difficult. An astomatous Ciliate, Dogielella mi-
nuta Poljanskij, was ahundant in the hody cavity of a Stemnstomum grande
withont eausing a visible effect. Tiaten nematoeysts, that are known to reach
the integument of Mierostomidae, Proseriata, and Polvelads actively and
passively, also oceur in our Microstomum breviceps and M. wlum. In the
latter they lie exclusively in certain rare cells which produece atypieal, perhaps
adhesive, rhahdites. The nematocysts contained in vacuoles of the intestinal
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cells of Plagiostomum sagaz and Puzostoma.evelinae of the same family, do
not migrate’ to the skin, they are digested or evacuated .

The ‘egg capsules of Dalyellia (s.str.) accumulate in the parenchyma,
those of Microdalyellia are formed, ope at a time, 1n the uterus. Once we
noted a specimen of M. sawayai with one cocoon in the uterus and another
in the parenchyma. Although probably exceptional, the case represents a
transition between the two types of egg-laying. A specimen of Baicalellio
evelinge had both ovaries cleft longitudinally. ‘Therefore two full-grown
ovocytes came simultaneously in eonfact with the vitellaries on each side;
and all the cocoons of this worm contained four embryos. Other example's
of duplications in our material are offered by Monocelis tabira and Prosthi-
ostomum gilvum. In the first species one specimen had two Yagmul pores, one
beside the other, as normally B{. balanocephala has. ‘The inner part of the
shoxt vagina was unpaired. The mentioned Cotylean had two suckers, one
behind the other.
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line 7, read “of” for “to”’

line 6, read “‘vary” for “very”

line 24, read “one or the other” for “one the other’
line 1, read “epicytial” for “apicytial”

line 17, read ‘“‘rhammites” for ‘“‘rhamnites”

line 31, read “‘eveline” for “evelic”

line 27, read “‘henrcette” for “henritie”

line 31, read “food” for “foood”

line 25, read “Thysanozoon” for “Tysanozoon”

line 34, read “Stenostomum” for “‘Stenostumum’

Iine 10, read “follicles” for “follicle”

line 24, read “where” for “khere”

line 39, read “directly’” for “directrly”

line 41, read “lying” for “ying”’

line 7, read “in”" for “on”

line 29, read “most of” for “of”

line 7, read ‘“ventral” for “eventral”

line 11, read ‘“photoreceptors” for “photoreceptores”
line 10, read “that” for ‘“‘taht”

line 26, read “when” for “wthen”

line 13, read ‘“Paulodora” for ‘‘Pauloroda”

line 17, read “sartus” for “marte”

last line, read “added” for ‘‘abded”

line 5, read “circumstances turn a precocious” for “cirucnmstances
turn a precocicous”

line 8, read “‘cocoons” for “‘coccons’

line 13, read “embryos” for “embyos”

line 15, read “possess’ for “prossess”

line 34, read “after hatching” for “hatching”

line 19, delate “the vitellaria changes”

line 35, read “lunate” for “‘unate”

line 21, insert behind “of Stenostomum” : “appear in the middle of the
ventral epidermis and are brought inwards together with the depression
of the mouth. Epidermic mitoses furnish the ciliated pits too”.

last line, read “euryhalinous” for “euryhalinons”

line 1, read “and the” for ‘““the”

line 5, read ‘“‘reproductive” for “reproductitve”

line 30, read “(Pucelis)” for “(PucelisQ)”’

line 45, read “known” for “know’’

line 49, read ‘‘pronounced” for “pronunced”

line 23, read “and” for “ad”

’



