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P O L S K A  A K A D E M I A  N A U K  
I N S T Y T U T  Z O O L O G I I

A N N A L E S  Z O O L O G I C I
Tom 43 Warszawa, 2011 1991 Supl. 2

Jacek K i s i e l e w s k i

In land-w ater G astro trich a  from  B razil

[With 1 map, 131 figures and 69 tables)

A b stra c t. 59 species are described from inland waters, mangrove and Amazonian estuary in Brazil, including 
26 new species and two new subspecies. Three new genera and a new subgenus are established for some new 
species. Sixteen new species and two new genera belong to the family Chaetonotidae, eight new species, a new 
genus and a new subgenus to the Dasydytidae and two new species to the Neogosseidae. The division of the 
family Chaetonotidae into two subfamilies, viz. Chaetonotinae and Undulinae, is introduced to include new se- 
mipelagic Amazonian genus Undula in the latter. N ew  genus Lepidochaetus (Chaetonotinae) is established to 
group new and previously-known species. The system of the family Dasydytidae is modified with establishing 
new genus Ornamentula for a new species and new subgenus Dasydytes (Prodasydytes) for four new species, 
and with elevating previous subgenera Setopus, H altidytes and Anacanthoderma to the generic level. Phylogeny 
of the Dasydytidae is discussed and new morphological terminology is established. Diagnoses o f the families 
Chaetonotidae, Dasydytidae and Neogosseidae as well as all generic diagnoses in two latter families are emended 
on the basis of new morphological data. Habitat preference for Brazilian species is summarized. A zoogeo- 
graphic discussion is included, basing mainly on comparison with European fauna.

IN T R O D U C T IO N

The inland-water Gastrotricha of the South America have been poorly known in 
comparison with those of Europe, N orth America and Asia. The first study of gastro- 
trichs on this continent was that of D a d  a y  (1905) in Paraguay. It resulted in descri
bing, among others, of two new species (i. e. Chaetonotus pusillus and Ch. dubius) which 
have been found in borderland of Bolivia and Brazil. M u r r a y  (1913) recorded three 
species from Rio de Janeiro, viz. Polymerurus sp. [reported as Chaetonotus ? entzi ( D a - 

d a y ) ] ,  Chaetonotus ? heideri B r e h m  [reported as Ch. sp. (p. 277, fig. 34)] and Chaetono
tus sp. (p. 226, fig. 30). Further research of South American gastrotrichs was conducted 
by C o r d e r o  (1918) in Uruguay as well as G r o s s o  (1973a, 1973b, 1975, 1976, 1982) 
and G r o s s o  and D r a h g  (1983, 1984, 1986) in Argentina. All these works have pro
vided data on the occurrence of 31 identified species and 10 genera.
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2 J. Kisielewski

M ost of the above findings dealt with the fauna of temperate zone, and only the ob
servations by D a d a y  were from tropical regions. Besides, the tropical fauna of Gastro- 
tricha is extremely poorly known throughout the world. Only the papers by D a d a y  

(1910) and B e a u c h a m p  (1932) on the African fauna, that by D a d a y  (1901) from New 
G uinea as well as those by A n n a n d a l e  (1908), N a i d u  (1962), V i s v e s v a r a  (1964 and 
1965), K a m e s w a r a  R a o  and C h a n d r a  M o h a n  (1977) and S h a r m a  (1980) from India 
may be listed here. Only 37 species of Gastrotricha representing 7 genera and 3 families 
have been found in the intertropical zone throughout the world so far, of 234 species 
belonging to 19 genera and 5 families described from the inland waters of the world.

T he aim of the present paper is to describe the inland-water fauna of Gastrotricha 
found in diverse regions and environments of Brazil during the study carried out by the 
author in 1984—85. Two new freshwater psammic species, both belonging to new gene
ra, i. e. Redudasys fornerise (Macrodasyida, incertae sedis) and Arenotus strixinoi (Chaeto- 
notida, Chaetonotidae) were already described separately ( K i s i e l e w s k i  1987).

T he paper includes descriptions of 59 species which belong to 15 genera and three 
families (Chaetonotidae, Neogosseidae and Dasydytidae). O f that num ber, 24 species were 
known previously and then recognized in Brazil without doubt, further 7 were consider
ed close to previously known, whereas 2 subspecies and 26 species are described as 
new taxa. Undula paraensis gen. et sp. nov. shows affinity with the family Chaetonoti
dae, it represents however a distinct radiation toward the semipelagic mode of life. A 
set of peculiar features of Undula justifies establishment of a separate subfamily, i. e. 
Undulinae. All the genera of Chaeteonotidae known so far were assembled in newly-cre
ated subfamily Chaetonotinae. Moreover, the new genus of Chaetonotinae recently-de
scribed from Brazil, i. e. Arenotus K i s i e l e w s k i , 1987, exhibits cuticular covering type 
unknown within the family. Therefore, the diagnosis of Chaetonotidae is emended in the 
present paper to include the above taxa. The discovery of Lepidochaetus brasilense sp. 
nov. has made it possible to understand the relationships between some older evolutio
nary lines of Chaetonotinae, which has resulted in establishing the Lepidochaetus gen. 
nov. Like in the case of the family Chaetonotidae, the diagnoses of the Neogosseidae and 
Dasydytidae are emended since new im portant morphological characters have been dis
covered both in the Neogossea and Kijanebalola (Neogosseidae) and among diverse lines 
of Dasydytidae. Basing mainly on well-developed cuticular arm ature of some new spe
cies, phylogenic relationships within the Dasydytidae are discussed and new division of 
the family into six genera, including unknown so far genus Ornamentula, is postulated.

m a t e r i a l  a n d  m e t h o d s

T he study was carried out in different regions of the state Sao Paulo since June 
1984 to January 1985 with exception of two weeks on the turn of October 1984 when 
the research was continued in the state M ato Grosso do Sul, the region of Corumba. 
From  January to May 1985, i. e. during the rainy season, the study was conducted on 
the state of Para (Amazonia), the region of Belem. The stations examined (Map 1) are 
as follows (num ber of species given includes also taxa om itted in the paper as insuffi
ciently studied).
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Inland-water Gastrotricha from Brazil 3

The state of Sao Paulo (marked as ”SP ” wherever the material o f particular species is presented)
a. City of Sao Paulo, Cidade Universitaria

1. The largest pond at the campus. Eutrophic, water surface free, shores with rush vegetation, 
1 sample, 4 species of Gastrotricha.

2. The pond called ’’the Japanese lake” at the botanical garden. Eutrophic, thick shore vegetation, in
cluding Sphagnum sp. 3 samples, 10 species.

3. A concrete-made reservoir at the Department of Zoology. Thick floating vegetation consisting main
ly o f Salvinia natans. 2 samples, 5 species.

b. 4. Represa Billings. Large dam reservoir situated 16—35 km S of Sao Paulo city center. The sampling
station was located on the CETESP experimental area, where a thick vegetation of Pistia stratiotes 
and Eichhornia crossipes occurred. 6 samples, 22 species.

c. The region of town Sao Carlos, about 210 km NW  of Sao Paulo city. Subtropical zone with a natural 
vegetation of the savanna-type (’’cerrado”).
5. A pond at the University campus. Samples taken from a peaty shore. 2 samples, 8 species.
6. Dam reservoir Represa do Lobo, about 16 km S of the town Sao Carlos. For more details on the

reservoir see K i s i e l e w s k i  (1987). 12 samples, 17 species.
7. Natural pond Quinta da Felicidade. Rush vegetation with Typha sp. and, locally, Sphagnum bog. 3. 

samples, 4 species.

jy  o«-»
/T rogic_of_Capr, corn

SAO Paul <3̂^—
—'H

- A  —

Map. 1. Distribution of localities studied.
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4 J. Kisielewski

8. Pond near Fazenda do Urso, region of Valparaiso. The pond with sandy shores, bordering on the
savanna. 1 sample, 5 species.

9. Pond near Fazenda Canchim. Situated in the forest; surface vegetation of Nymphaeaceae. 1 sample,
5 species.

d. The Jureia Ecological Reserve. Situated about 210 km SW of Sao Paulo city at the tropical rain forest 
of the subatlantic type. The area includes Precambrian mountains which border on the sea. Rivers 
show well-developed mangrove zones. For more details see P o r  and I m p e r a t r i z - F o n s e c a  (1984).
10. Rio Guarau, the mouth region. Typical mangrove with Rhizophora mangle. 2 samples, 3 species.
11. Forest near to the village Guarau. The sample taken from Bromeliaceae growing up to 1 m high. 1 

sample, 1 species.
12. River Ribeirao Casqueiro, a left tributary of Canela that is the left branch of Rio Una. Banks with 

Cyperaceae, water surface with Eichhornia sp. and Salvinia natans. 3 samples, 12 species.
13. Rio Verde, the mouth region. Mangrove formation with Rhizophora mangle. 1 sample, 2 species.
14. Atlantic coast at the Rio Verde mouth, near to dwelling-houses. Bromeliaceae growing on the sand.

1 sample, 4 species.
15. Two right tributaries of Rio Verde, above the mangrove zone and the Ecological Station.

2 samples, 4 species.
16. The forest at different places. Rain puddles. 2 samples, 7 species.

B. The state Mato Grosso do Sul (hereafter referred to as ”M S ”), the region of town Corumba. Marshes cal
led ’’Pantanal Matogrossense”, being annually inundated with the Rio Paraguay and then partially drying 
out. The sampling period just preceded overflow.

17. A channel located several km W o f the town, near to the boundary between Brazil and Bolivia.
Banks with grass vegetation. 1 sample, 10 species.

18. A small astatic pond located about 15 km E of the town. Thick surface vegetation of Salvinia na
tans and Eichhornia sp. as well as sparser one o f Pistia stratiotes; shores with Cyperaceae. 
2 samples, 13 species.

19. A pond in the region Nhecolandia, Fazenda Nhumirim. A permanent highly eutrophic pond, 
thickly grown with Salvinia natans. 1 sample, 3 species.

20. Two lakes on the region Nhecolandia, Fazenda Nhumirim. Relict salt water bodies. 3 samples, 
1 species.

C. The state Para (hereafter referred to as ”P A ”). The sampling area was placed within the tropical zone, on 
the eastern portion of the Amazonian delta and was mostly overgrown with Amazonian rain forest.
a. City o f Belem.

21. A reservoir at the park of the M useu Paraense Emilio Goeldi (M PEG). Floating vegetation with 
Eichhornia sp. 1 sample, 2 species.

22. A pond situated between city center and the campus of M PEG, on left side o f the road. Eutro
phic water body having its shores overgrown with rush vegetation and the water surface covered 
with duckweed. 1 sample, 1 species.

23. A pond situated at the entrance to the campus of M PEG, on left side. Small astatic water body 
showing diverse vascular vegetation. 4 samples, 8 species.

24. Flood waters near to the campus o f M PEG, on the opposite side o f the road. Rich vascular vege
tation, water surface entirely covered with duckweed. 3 samples, 4 species.

25. The pond naer Faculdade de Ciencia Agraria do Para (FCAP). Large water body with diverse 
vascular vegetation. Water surface partly free, but in some places thickly covered with Salvinia na
tans. The majority of samples taken at the road border. 13 samples, 22 species.

b. The region of Belem.
26. Flood waters at the road Coqueiro, between roads from Belem to Icoaraci and BR 316. Palm and 

rush vegetation. 1 sample, 2 species.
27. A small river (Igarape) da Barragem. M inicipio de Benevides, Fazenda Morelandia. Slow-flowing 

water with Nymphaeaceae. 1 sample, 6 species.
28. A small river in Municipio de Benevides, near the villages Benefica and Muruni. Slow-flowing wa

ter with Nymphaeaceae and Salvinia natans. 5 samples, 7 species.
29. Rio Apeu, Municipio de Castanhal, Fazenda Boa Vista. Slowly flowing water with Nymphaeaceae 

and Cyperaceae. 2 samples, 4 species.
c. 30. The eastern part of Amazon estuary. Baia de Marajó, the beach (Praia) do Trapiche at Mosqueiro

village, the right sandy bank. The water was completely fresh during the sampling period, how
ever, the salinity may reach 3 per mille or even more occasionally (M. Leal C a r v a l h o  — pers. 
comm.). 5 samples, 3 species.
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Inland-water Gastrotricha from Brazil 5

A total of 86 samples have been taken from 30 stations.
The richness of Gastrotricha species and studying exclusively live material caused me

to limit the study to some selected taxa. It was in particular the case during two-week
stay in the M ato Grosso and four-m onth study in the Amazonia. At the last place,
I have decided to almost abandon studies of Chaetonotinae since highly diversified 
fauna of Dasydytidae and Neogosseidae seemed to be of greater phylogenetic interest. 
T he above reasons have caused the common cosmopolitan species to be usually studied 
on the basis of few specimens. M any new species that I had not studied enough are 
excluded from the paper or just mentioned.

The samples, sometimes consisting of several subsamples, were taken by hand to 
small bags 0.5— 1 dcm 3 of volume. A substratum  was collected usually near the shore 
and only occasionally far from it, using a boat, never from a bottom  being deeper than 
1 m. It consisted mainly of a detritus which w7as collected from a bottom  sedim ent, de
caying leaves and root systems of floating vascular plants. Also water accumulating 
within the leaf rosettes of Bromeliaceae and sand were sampled. The samples were exam 
ined at the earliest possible time, starting 0.5—24 hours after collecting and finishing 
m aximum in five days. The gastrotrichs were selected by means of a dissecting m icro
scope and then examined alive under a microscope using bright field optics, usually af
ter narcotizing them  with crystalline novocaine. Also drawings were made and m easu
rem ents taken from living animals. All the type specimens and some further individuals 
have been fixed in 4% formalin neutral and salt, prior to mounting them in 1:2 10% 
formalin-glyceryn and sealing with glyceel. All the m ounted specimens have been exa
mined again under the Nomarski differential interference contrast microscope. Some of 
them  have been also used for taking microphotographs and supplem entary m easure
ments of cuticular armature, using the latter equipm ent.

In the present paper, the way of measuring morphometrical features in Chaetonoti- 
dae is arranged as described in the introduction to this family and shown in Fig. 2. 
M any such characters are measured in the same way in Neogosseidae and Dasydytidae. 
As far as the last family is concerned, a quite new system of spination pattern descrip
tion is proposed as presented in the introduction to that family and Fig. 107.

Abbreviations used (for abbreviations o f metrical parameters as applied in Figs 2—4 see introduction to
the Chaetonotidae):
ac — anterior ciliary area separated from main ventral series;
al — anterolateral tuft of cephalic cilia;
an — large anterior cephalic spined scales;
at — naked portion of adhesive tube;
ba — anterior interrupted band of ventral cephalic cilia;
bb — antero-trunk sensory bristle;
be — cephalic dorsal sensory bristle;
bn — neck dorsal sensory bristle;
bp — posterior interrupted band of ventral cephalic cilia;
br' — neck ’’brush” of spines;
bs — two median pharyngeal bulbs;
bt — trunk dorsal sensory bristle;
ca and cb — cephalic and neck lateral spines of Dasydytidae (see introduction to that family);
ce — cephalion;
ci — limit of main paired ventral ciliary band;
ck — large cephalic keeled scales;
cl — club-shaped modified spine;
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6  J. Kisielewski

cp — caudal protuberance;
cs — longer spines covering cilia band;
ct — cephalic cilia tuft (tufts);
d — dorsal trunk conspicuous spines of Dasydytidae (see introduction to that family); 
db — dorsal band of cephalic cilia;
dk — double keel or double-keeled scale o f the posterior dorsal sensory bristle;
dl — double-spined scale of dorsal sensory bristle;
ds — dorsal cephalic spines;
ex — external adhesive tube plate;
fo — cuticle folds;
fs — furca spine;
gu — gut;
hf — hypostomion transverse furrow;
hp — anterolateral hypostomion protuberance;
hy — hypostomion;
kd — dorsal cephalic keeled scales;
kl — lateral cephalic keeled scales;
mb — two median paired bands of trunk cilia;
me — median tufts of ventral cephalic cilia;
me — median series of cilia;
mo — mouth ring;
ms — median group of spines;
mt — mouth ring tooth;
mv — median tuft of trunk ventral cilia;
nt — anterolateral cephalic plate;
oc — ’’ocallar” granule;
pa — anterior pleura;
pd — pedunculated scale;
pe — pleurae;
ph — pharynx;
pi — antero-dorsal cephalic papilla with tactile cilia; 
pi — paired ventral plate neighboring hypostomion; 
po — spineless polygonal scale on furca base; 
pp — posterior pleura; 
pr — protonefridium; 
ps — posterior series of cilia; 
pt — posterolateral cephalic plate; 
rb — rear band of trunk cilia;
rd — three subsequent spined scales from one of dorsal longitudinal alternating rows;
ri — adhesive tube ring;
rl — three subsequent spined scales from lateral row;
ro — pharyngeal cuticular rod;
rs — one o f four trunk rear narrow scales;
rv — three subsequent spined scales from last ventrolateral row;
sa — two large anteriormost paired cephalic spines;
sc — one o f conspicuous postero-trunk scales;
sd — postero-dorsal spine;
sf — additional keeled furcal scale;
si — spines;
si — lateral spine;
sn — one o f ventrolateral spines;
sp — paired ventral spot o f unclear function;
sr — rearmost lateral spine;
ss — ventral spined scales at td-spine level;
st — dorsal trunk spined scales;
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Inland-water Gastrotricha from Brazil 7

ta-tg — trunk lateral spines of Dasydyiidae (see introduction to this family);
th — mouth ring ventral thickening;
tn — tentacle;
to — pharyngeal tooth;
tr — triangular mouth;
ts — one o f terminal spines;
tt — terminal cilia tuft;
tu — lateral tuft of caudal spines with ”bisacer”-type bases; 
un — undulated band of cephalic cilia; 
uo — unusually placed ’’ocellar” granule;
v — ventral trunk conspicuous spines o f Dasydyiidae (see introduction to that family); 
va — ventral field elongated plate transversal in arrangement;
vd — doubled paired terminal scales o f ventral field; 
ve — ventral spined scales anterior to v spines;
vi — intestinal portion o f ventral field; 
vk — ventral field terminal keel;
vl — ventrolateral lamella;
vp — pharyngeal portion of ventral field;
vt — ventral field terminal spined (or keeled) scale;
vs — ventral field terminal scale.

The pharynx (and usually also gut) shape is shown on drawings with dashed lines. 
As far as the body ciliature is concerned, it is represented in two different ways. In 
Chaetonotinae, lateral tufts of cephalic cilia are shown on every drawing, whereas the 
limits of ventral ciliary areas are marked with plotted points. In Undulinae, Neogosseidae 
and Dasydyiidae, these cilia which project laterally are shown in natural way only on
drawing of dorsal side, while any other cilium is marked as point. W herever the m a
terial studied is presented, the num bers of stations, as listed above, are given in brac
kets. In one of drawings of each dasydytid, the spines of left body side are shown rai
sed to facilitate designation of them.

Family C haetonotidae  Z e l i n k a , 1889

The morphological descriptions of mem bers of the Chaetonotidae are chiefly based 
on characters as presented in Fig. 1, whereas the metric and meristic parameters used 
are taken as shown on Figs 2—4. Following measurements are taken in consideration 
[abbreviations used, being listed in order of presentation in the text tables (Tab. 1— 54), 
are as given in Figs 2—4]:
lb — body length;
la — length o f naked part of adhesive tube;
lp — pharynx length;
wpa — width of anterior pharynx thickening;
wpn — width of pharynx narrowing that follows anterior thickening;
wpm — width of pharynx at its middle length;
wpp — width of posterior pharynx thickening;
dm — diameter o f mouth ring;
lc — cephalion length;
wc — cephalion width;
lh — hypostomion length;
lsc — scale length;
lsp — spine length;
lspb — length o f basal spine part (that between lateral denticle and spine base);
lspd — length of distal spine part (that between lateral denticle and spine top).
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8  J. Kisielewski

c t

m o

p e

v p

p h

d k

v t

a  t

Fig. 1. Morphological characters in Chaetomńdae. Left part o f drawing represents dorsal body side and right
one ventral body side.

M o re o v e r , tw o m eris tic  fe a tu res  are u sed , viz.:
nl — total number of longitudinal alternating rows of scales, counted from the ventral ciliary band through 

lateral body side, dorsum, other body side to the other ciliar.y band;
nr — number of scales in a longitudinal row, preferably counted in the median dorsal row.

T h e  ta b le s  o f  m ea su re m e n t g iven  in  th e  te x t in c lu d e  th e  fo llow ing  ra tio s  (acco rd in g  to
K is ie l e w s k i  1981, sligh tly  modified:
pharynx formula — four ratios that describe the pharynx shape, each of them expressed in per cent and 

counted as follows: 
a = wpa : lp 
n = wpn : lp 
m = wpm : lp 
p = wpp : lp;
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2 3

Figs 2—4. Mode of measuring the Chaetonotidae. Fig. 2 — from dorsal and/or ventral body side, Fig. 3 
from lateral body side, Fig. 4 — measurements of scale and spine.

ratio o f scale distribution (nl : nr, in per cent);
length ratio o f terminal spines (lsp of rearmost lateral spine: lb, in per cent);

localization of spine lateral denticle (.
lspd

., in per cent).
lspd + lspb

E m e n d e d  d i a g n o s i s  of the family Chaetonotidae Z e l i n k a , 1889.
Paucitubulatina having body 60—770 jum long. Head rounded, furnished dorso-front- 

ally with cephalion, laterally with one or two pairs of pleurae and ventrally w ith hypo- 
stomion, or drawn out into a muzzle, in the latter case w ithout cephalic shields. Head 
tentacles lacking but small cephalic papillae occasionally present. Body end in form  of 
caudal furca that bears terminally a pair of adhesive tubes; the tubes occasionally ab
sent. Cephalic ciliature in form of one or two paired lateral tufts, or, occasionally, a 
paired undulated transverse row, or (when a muzzle occurs) an ciliary area which covers 
the muzzle. Ventral locomotory ciliature consists of a paired band of cilia extending 
along the whole body and being parallel to body axis. The bands tend occasionally to 
be interrupted. Dorsal sensory bristles in num ber of 1—3 (usually 2) pairs, the rear
most ones set on scales with double keel or (rarely) double spine. Body covered, at least 
partly, with simple scales, spined scales, pedunculated scales or scales bearing lamellae, 
or, occasionally, with a layer of soft and uniform cuticle. Scales tend often to reduce 
their size or fuse with the basal cuticle layer. Ventral area between ciliary bands co
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10 J. Kisielewski

vered with simple, spined or pedunculated scales, or naked, however, at least a pair of 
term inal scales always present. Oral opening term inal or subterm inal, in form of a ring 
that consists of simple or articulated rods. Parthenogenic, usually (? always) with her
m aphroditic phase at the end of lifespan. Eggs m aturing dorsally. Freshwater, marine 
and brackishwater. Benthic, periphytic and (occasionally) semipelagic.

Two subfamilies: Chaetonotinae (type-subfamily) and Undulinae subfam. nov.

Subfamily C h a e to n o tin a e  Z e l i n k a , 1 8 8 9  (stat. n o v .)

D i a g n o s i s .  Chaetonotidae with cephalic ciliature in form of one or two paired 
lateral tufts, or (when the head is drawn out into a muzzle) of a ciliary area covering 
the muzzle. Cephalic papillae absent.

T en genera: Chaetonotus E h r e n b e r g , 1 8 3 0  (type-genus), Ichthydium  E h r e n b e r g , 

1 8 3 0 , Aspidiophorus V O IG T , 1 9 0 2 , Heterolepidoderma R e m a n e , 1 9 2 7 , Polymerurus R e m a - 

n e , 1 9 2 7 , Lepidodermella B l a k e , 1 9 3 3 , Halichaetonotus R e m a n e , 1 9 3 6 , Musellifer H u m - 

m o n , 1 9 6 9 , Arenotus K i s i e l e w s k i , 1 9 8 7  and Lepidochaetus gen. nov.
For the discussion of both subfamilies see the subsection of Undula paraensis gen. et 

sp. nov.

Genus L e p id o c h a e tu s  gen. nov.

E t y m o lo g y .  From the Greek ’’lepis” — scale and ’’khaite” — long hair, referring to the presence of 
spined scales, also a name combination of two closest genera, i. e. Lepidodermella and Chaetonotus.

D i a g n o s i s .  Chaetonotinae having body 1 6 6 — 3 1 1  jum long. Adhesive tubes non
segm ented and well-developed; caudal furca forms an acute arch. Head with large ce- 
phalion being caudally free and one to two pairs of pleurae. Hypostomion with weak 
transverse furrow. W ith a paired continuous band of ventral locomotory cilia. Body 
covered with round-rectangular (occasionally hexagonal?) scales having anterior edges 
extraverted (’’double”) and posterior ones with at most small depth. Some dorsal and 
lateral rear scales with long and almost straight spines having (occasionally lacking) lat
eral denticle. The rearmost lateral spines extend beyond adhesive tube tops. Cephalic, 
neck and m id-trunk scales with or w ithout spines. If  such spines present, they are con
siderably shorter than those from trunk rear. Total num ber of longitudinal rows of 
scales m uch lower than the num ber of scales in a row. Ventral field covering agrees in 
num ber and character of structures with that of dorsal and lateral body sides. M outh 
ring subterm inal, with nonsegmented units. Pharynx neither with conspicuous cuticular 
reinforcements nor teeth. Freshwater, benthic and periphytic.

Five species: L. brasilense sp. nov. (type-species), L. ornatus ( D a d a y ,  1 9 0 1 )  n. 
com b., L. pusillus ( D a d a y ,  1 9 0 5 )  n. comb., L. zelinkai ( G r u n s p a n ,  1 9 0 8 )  n. comb, and 
L. carpaticus ( R u d e s c u ,  1 9 6 7 )  n. comb, (all transfers from Chaetonotus).

For the discussion see subsection of L. brasilense.
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Inland-water Gastrotricha from Brazil 11

L e p id o c h a e tu s  b ra s ile n se  sp. nov.

(Figs 5— 8, Tab. 1)

E t y m o l o g y .  From the Portuguese ’’Brasil”, referring to the country where the species has been dis
covered.

M a t e r ia l .  3 stations, 5 samples, 10 specimens. SP: region of Sao Carlos — a reservoir (6), a pond (7) 
and a bog (7); 9 specimens. PA: a river (27); 1 specimen. Among a silt (6, 7, 27), sand (6) and Sphagnum (7).

T y p e  s p e c im e n s .  Holotype, a specimen collected at the station no. 6 on 25.9.1984, will be deposited 
in the Department of Zoology, University of Sao Paulo. Tw o paratypes that derive from the same sample are 
kept in the author’s collection.

' D i a g n o s i s .  Lepidochaetus with body 1 8 3 — 2 1 8  jum long. Head outline three-lobed. 
Scales unspined except for trunk rear where a dorsal group of long barbed spines and 
several pairs of such lateral spines occur. Scales distributed in 1 4 — 17 longitudinal al
ternating rows, 3 4 —3 6  in each.

D e s c r i p t i o n
Body is 1 8 3 —2 1 8  jum long or 2 0 0 —2 5 4  jum long when caudally extending spines are 

included. Head is three-lobed having cephalion which is frontally adjacent and caudally 
free. There is only a pair of tufts of cephalic cilia which originates ventrolaterally. Hy- 
postom ion shows in its posterior portion a weak transverse furrow. Adhesive tubes are 
th in  and long. The ventral locomotory ciliation consists of a paired band that extends 
along the whole body. There are two paired sensory bristles, the frontal one originating 
between neck scales and the caudal one from double-keeled scales.

o

Figs 5— 8. Lepidochaetus brasilense gen. et sp. nov. Fig. 5 — dorsal view, Fig. 6 — ventral view, Fig. 7 — 
mid-trunk scales (A — from above, B — lateral view), Fig. 8 — rearmost lateral spined scale, lateral view.
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Dorsal and lateral body sides are covered with scales being distributed in 1 4 — 17  

longitudinal alternating rows, 3 4 — 3 6  in each. The scales are in form of rectangles with 
rounded-off angles, and show ’’double” anterior edges. The impression of ’’double” 
edge is given by frontal scale portion which is extraverted and it seems that only this 
scale part adheres to basal cuticle layer. The majority of scales is simple, however, some 
of them , being placed dorsally and laterally at trunk rear, are provided with th in  and 
straight barbed spines. There are usually five such spines on dorsum , being 3 1 — 5 4  yum 

in length, and three (occasionally four) pairs on lateral body sides, the first
1 5 .5 — 2 2  yum long, the second 2 3 —3 6  /xm and the rearm ost one 4 4 —6 0  yum. T he last 
lateral spines always extend behind the caudal tube tops. A lateral denticle is fine and 
placed at about Vi of spine length from spine end. The dorsal and lateral scales, those 
bearing spines in particular, tend to be lost even under normal life conditions. The ven
tral field ends with a paired keeled scale being about 10 yum long. Along its whole 
length, the field is covered with scales which are similar to those from dorsal and 
lateral body sides, showing also ’’double” anterior edges. Along intestinal field portion, 
they are distributed in 5 longitudinal alternating rows, 2 1 —2 2  in each.

The m outh ring, being 10.5— 11.5 yum in diam eter, is short and has its every unit 
furnished with a rigid bristle. Pharynx is 48—56 yum in length. It has a weak anterior 
and strong posterior dilations, the former provided with a paired fine cuticular rod. 
Apart from parthenogenic specimens, I have found an animal having bilobed organ x 
and a cluster of long-rod spermatozoa (about 25 yum in length).

D i s c u s s i o n .  L. brasilense gen. et sp. nov. is of special phylogenic interest. As far 
as the structure of cephalic, neck and m id-trunk scales is concerned, the species is re
miniscent of the genus Lepidodermella B l a k e . Moreover, the character in common of 
L. brasilense and the genus Lepidodermella is the ratio of scale distribution value as low 
as approximately 50% (compare respective data on L. squamata and L. minus in K i s i e -

Table 1. Morphometrical features o f Lepidochaetus brasilense sp. nov.

Feature Range X N

Body length (terminal spines excluded) 183—218 yum 202.7 3
Body length (terminal spines included) 200— 254 yum 228.7 3
Length of adhesive tubes 24—27.5 yum 25.7 3
Pharynx length 48— 56 yum 52.0 3
Pharynx formula a 33.5— 38.1% 35.5 3

n 27.5— 32.1% 30.0 3
m 32.3— 35.2% 33.3 3
P 39.2—47.5% 43.1 3

Diameter o f mouth ring 10.5— 11.5 yum 11.0 3
Cephalion length 29.5 yum 1
Cephalion width 28— 32.5 yum 30.7 3
Total number of longitudinal rows of scales 14— 17 16.0 3
Number of scales in a single longitudinal row 34— 36 35.0 3
Ratio o f scale distribution 41—49% 45.7 3
Length of neck scales 7.5yum 1
Length of trunk scales 7— 11.5 yum 9.3 3
Length of rearmost lateral spines 44—60 yum 52.8 4
Localization of lateral denticle on terminal spines 29— 35% 32.3 3
Length ratio of terminal spines 24.0—27.5% 26.3 3
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LEW SKi 1981 and the present paper). However, the spined scales of the trunk rear are 
identical with those of ”Chaetonotus” zelinkai G r u n s p a n , both in respect of their struc
ture (com pare Fig. 10) and spination pattern. Paradoxically, if caudal body portion of 
L. brasilense is shaded, there is no doubt that the gastrotrich belongs to the genus Lepi- 
dodermella, however, if the whole body except for caudal portion is shaded, the worm 
may be easily mistaken for ”Ch. ” zelinkai. Similarities between L. brasilense and ”Ch. ” 
zelinkai are however not restricted to trunk rear spination. The ratio of scale d istribu
tion values, which are usually much higher w ithin the Chaetonotus, are very close 
(41—49% and 47—64% respectively). Both the species have similar habitus and body 
size, and their scales are identically shaped (compare Fig. 9). In  both cases, the adhesive 
tubes are long and thin, the furca forms acute arch, cephalion is unusually large and 
free caudally, the hypostomion exhibits weak transverse furrow as well as the covering 
of ventral field corresponding in shape and num ber of scales within a longitudinal row 
with those of respective portion of dorsal body side. The only substantial differences 
between both species are lack of spines on scales of anterior and middle body portions 
in L. brasilense as well as the occurrence of a single pair of large pleurae instead of two 
pairs of smaller ones which cover the same head portion in the case of ”Ch. ” zelinkai. 
All the above joint characters make it evident that the two species in question are close
ly related and should be considered congeneric.

The presence or lack of spines become less and less useful criterion in distinguishing 
between the genus Chaetonotus E h r e n b e r g  and the other genera of Chaetonotinae. 
Spines are frequently found on caudal trunk portion in Aspidiophorus V o i g t , e. g. in 
A. squamulosus R o s z c z a k , 1935 — see ROSZCZAK 1969, A. heterodermus S a i t o ,  1937, 
A . tetrachaetus and A. longichaetus K i s i e l e w s k i , 1986a. The Brazilian subspecies of Le- 
pidodermella minus shows term inal spines and tends to develop fine ventrolateral spines 
(see description of L. m. chaetifer ssp. nov.). Also Heterolepidoderma majus R e m a n e  

tends in both Brazilian and European representatives to transform  ventrolateral keels 
into short spines (see respective subsection of the present paper). The spined scales 
cover almost whole body of members of the marine genus Musellifer H u m m o n  and in 
most species of Polymerurus R e m a n e . It seems that body covering with spined scales 
may be regarded as an ancestral condition in Chaetonotidae. This assumption is in ac
cordance with one of sequences of cuticular structure evolution proposed by R e m a n e  

(1936, Fig. 24). However, which type of spined scales is the most prim itive w ithin 
Chaetonotidae remains an open question. As it will be shown below, the spined scales of 
L. brasilense and ”Ch. ” zelinkai likely represent such an ancestral condition. T his scale 
type is round-rectangular in shape, shows ’’double” anterior edge (as a result of edge 
extraversion) bears posteriorly long, straight and th in  spine. The keelless, double-edged 
and more or less rectangular in shape scales occur also in the majority of species of Le- 
pidodermella, in few species of Chaetonotus, e. g. Ch. heideri B r e h m  and Ch. acanthodes 
S t o k e s , and some species of Polymerurus (e. g. P. nodicaudus). Although the anterior 
scale extraversion was not described in this case, the spined scales of the m arine genus 
Musellifer seem to be of the same kind having straight, long and thin spine and being 
one-lobed without posterior cutting. Phylogenic relationships between Musellifer and 
freshwater line of Chaetonotinae remain obscure, however, it is not the case w ith the 
other genera. Homology of spined scale structure in ”Ch. ” zelinkai and Polymerurus 
nodicaudus becomes obvious after thorough comparison. Such a homology of ”Ch. ” ze-
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linkai and the Lepidodermella is proved by an interm ediary position of Lepidochaetus brasi- 
lense. The body covering of the latter species proves that the reduction of spine on double- 
-edged scale was possible and strongly suggests that it happened during evolution of Lepi
dodermella. Thorough morphological analysis of L. brasilense and ”Ch. ” zelinkai reveals 
further interesting phylogenetic relationships. The three-lobed head with posteriorly free 
cephalion and hypostomion furrow of the form er species corresponds well with tha t of 
all the members of Polymerurus. Moreover, the furca base of Polymerurus, being acute- 
-arched, is more similar in shape to that of L. brasilense and ”Ch. ” zelinkai than  to 
any member of other genera. Although the ventral field covering in some species of Po
lymerurus differs from that of respective body portion of dorsal side (e. g. in P. squamo- 
furcatus), in P. nodicaudus agrees in scale num ber and structure, like the cases of L. 
brasilense and ”C/z. ” zelinkai. The spines in Polymerurus are often straight and th in  and 
tend to become stronger and longer caudally, like in the com pared species. T he most 
im portant argum ent for plesiomorphic nature of above-discussed set of characters is 
homogeneity of cuticular structures between ventral and dorsal body sides. In  most 
Chaetonotinae, the ventral field covering clearly differs from that of lateral and dorsal 
body sides in size and num ber of scales bu t sometimes also in kind of structures (e. g. 
in Chaetonotus ? heter acanthus — see the present paper, Aspidiophorus ophiodermus and 
many others). There is no doubt that homogeneous condition is plesiom orphic in this 
case. The more variable set of selecting factors was, the more probable cuticular m odi
fication towards heterogeneous condition. Therefore, the ventral field covering modified 
in comparison to dorsal body side in some species of Lepidodermella and Polymerurus 
and most species of Chaetonotus should be assumed apomorph. It seems that Lepido
chaetus brasilense and ”Chaetonotus” zelinkai represent an ancestral line which gave rise 
to genera Polymerurus, Lepidodermella and Chaetonotus. Polymerurus evolved then to
wards elongation of adhesive tubes and (partly) considerable modified cuticle (peduncu
lated scales, in P. rhomboides) or reduction of arm atur (in P. callosus). Lepidodermella 
evolved towards reduction of spines whereas Chaetonotus towards variably modified 
spines and scales, giving probably also rise to some other genera with further modifica
tion of cuticle (Aspidiophorus, Heterolepidoderma, Ichthydium  and Arenotus).

Therefore and because of the following considerations, it seems reasonable to estab
lish a new genus for the newly-described species and ”Chaetonotus” zelinkai. Two al
ternative solutions might be to include them in the genus Lepidodermella or to include 
new Brazilian gastrotrich in the genus Chaetonotus. Considering homogeneity of Lepido
dermella and clarity of its generic criteria, to incorporate wholly-spined worm in it is ir
rational. The other solution seems to be im proper according to argum ents that follow. 
The genus Chaetonotus is represented by 135 species described so far and hundreds 
further taxa remain surely undescribed. M oreover, it is much more diversified m orpho
logically and adaptively than any other genus of Chaetonotidae. The incorporating 
L. brasilense sp. nov. in the Chaetonotus shall be followed by considerable widening of 
the generic criteria. On the contrary, the exclusion of ”Ch. ” zelinkai and some close 
species from Chaetonotus makes the genus more uniform  and its criteria clearer. The 
genus Chaetonotus sensu stricto comprises thus the worms having mostly the scales and 
always spines and adhesive tubes modified in com parison to ancestral condition as well 
as the ventral field covering more or less differing from that of dorsal body side.

The new genus Lepidochaetus includes, apart from L. brasilense sp. nov. and L. ze
linkai ( G r u n s p a n , 1908) n. comb., three further species transferred from Chaetonotus,
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viz. L. ornatus (D a d a y , 1901) n. comb., L. pusillus (D a d a y , 1905) n. comb, and L. car- 
paticus (R u d e s c u , 1967). All the above species are characterized by similar spination 
pattern  of trunk rear with several long and straight dorsal spines and a paired group of 
such lateral spines, the rearm ost lateral pair (or two rearmost ones) extending beyond 
tops of adhesive tubes. L. ornatus, which has been described from New G uinea, has 
hexagonal (?) scales being spined along the posterior Vi of body length. As far as the 
latter character is concerned, the species is reminiscent of L. brasilense. However, it dif
fers from it in scale shape and internally bent adhesive tubes as well as apparently in 
lacking spine lateral denticles since the author did not mention their occurrence. L. pu
sillus, which has been described from Paraguay and Brazil and found again in Africa 
(D a d a y  1910) is close to L. zelinkai, however, it differs from it in showing round (?) 
scales and lacking spine lateral denticles. L. carpaticus, described from Romanian m oun
tains, lacks pleurae, according to its author’s description. However, the figure given by 
R u d e s c u  (1967, Fig. 108) suggests that a pair of large pleurae may actually occur. The 
scales of L. carpaticus are round (?), while simple spines occur along the whole body, 
those on the caudal trunk half becoming sparser and longer caudally.

Lepidochaetus zelinkai ( G r u n s p a n ,  1908) n . com b .

(Figs 9— 10, Tab. 2)

Chaetonotus berissensis G R O SSO , 1 9 7 6 ,  n . s y n .

M a t e r ia l .  7 stations, 11 samples, 34 specimens. SP: region of Sao Paulo — a reservoir (4); region of 
S a o  Carlos — a pond (5) and a reservoir (6); the Jureia Reserve — a river (12); 29 specimens. MS: a pond 
(18); 3 specimens. PA: a reservoir (21) and a river (28); 2 specimens. Among floating vegetation of Pistia stra- 
tiotes (4), Eichhornia crassipes (12, 21), Salvinia natans (12, 18) as well as among silt (5, 12, 18) and sand (6).

C o m p a r a t i v e  d e s c r i p t i o n .  The animals from Brazil are in full conformity 
with European ones, including those known by myself from Poland ( K is ie l e w s k i  1981 
and recent unpublished observations). In  particular, they have the same habitus and 
scale shape as well as identical pattern of trunk rear spination, exhibiting three con
spicuous lateral spines per side becoming longer and longer caudally. The spines of 
Brazilian and European worms are thin, straight, of similar length and finely barbed (at 
least on trunk), the lateral denticle being situated fairly far from spine end. It is worthy 
of m ention, that all the scales clearly exhibit ’’double” anterior edges due to the edge 
extraversion. This feature reveals close relation of L. zelinkai with members of the ge
nus Lepidodermella and most of all with Lepidochaetus brasilense sp. nov. (see preceding 
subsection). The observations on Brazilian specimens allow to supply the species de
scription with details o f ventral field covering. The field ends with a paired scale
13.5 /um long (in one o f specimens from the region of Sao Paulo). The spined scales 
occurring along the whole field length are shaped as those from dorsal body side. On 
the intestinal field region, they are distributed in 5 longitudinal alternating rows, 
19—20 in each, are 5.5—6 jum long and provided with 7—8 jum long spines.

G r o sso  (1976) describes from Argentina the new species Chaetonotus berissensis. The 
body and scale shape as well as pattern of both dorsal and ventral body side covering 
well correspond to those of L. zelinkai. Also dimensions of both worms are similar (see 
Tab. 2). However, the head outline of the Argentinean gastrotrich is three-lobed, 
although G r o sso  shows in Fig. 2 that there are actually two pleurae per side, one con-
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Figs 9, 10. Spined scales in Lepidochaetus zelinkai ( G r u n s p a n ). Fig. 9 — from 
mid-trunk region (A — from above, B — in lateral view), Fig. 10 — lateral 

view of rearmost lateral one.

Table 2. Morphometrical features o f Brazilian specimens of Lepidochaetus zelinkai compared with data on 
"Chaetonotus berissensis” G r o s s o , 1976 from Argentina and various literature data from Europe 

(considerably different data by P r e o b r a z e n s k a j a  1926 excluded)

Feature

Specimens from Brazil
"Ch.

beris
sen
sis”

Literature 
data from 

Europe
A specimen 

from 
Sao Paulo

A speci
men from 

Belem

Body length (terminal spines excluded) 243 /am 216 /am 166— 311 /am
Total body length (terminal spines included) 271 /am 250 /am 229 /am 200— 323 /am
Length of adhesive tubes 29 /am 27 /am 29— 34 /am
Pharynx length 54 /am 51 /am 53 /am 38—62 /am
Pharynx formula a 33.3% 31.0% 32— 37%

n 29.8% 30.0%
m 35.0% 31.4% 32—41%

P 42.0% 37.3% 37—49%
Diameter o f mouth ring 12 /um 10 /am 11 — 14 /am
Cephalion length 32.5 /am 29 /am 28— 36 /am
Cephalion width 33 /am 32 /am
Total number of longitudinal rows of scales 15 15 16—20
Number of scales in a single longitudinal row 30 28 '30—34
Ratio of scale distribution 50.0% 53.6% 47—64%
Length of neck scales 6.7 /am 4— 6.5 /am
Length of trunk scales 10.5 /am 9.5 /am 5— 11.5 /am
Length of neck spines 14 /am 14 /am 8— 21 /am
Length of mid-trunk spines 19—20 /am 19 /am 24— 25 /am
Localization of lateral denticle of trunk spines 37% 25—40%
Length o f rearmost lateral spines 66 /am 63 /am 54—86 /am
Localization of lateral denticle on terminal spines 29%
Length ratio o f terminal spines 27.2% 29.2% 23— 30%
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tacting the other. Consequently, the presence of one pair of cephalic cilia tufts is men
tioned. Moreover, the spines, these of trunk rear included, are described as unbarbed. 
A lthough the head of L. zelinkai seen from above exhibits two pairs of pleurae, the 
edges of them  are difficult to detect in lateral view. L. zelinkai has two pairs of cephalic 
cilia tufts, however, the anterior of them  is small and w ithdrawn ventrally, which may 
result in m isinterpreting it as a part of ventral ciliary band. The variable degree of de
velopment of spine lateral denticles in L. zelinkai has been described by myself on the 
basis of material from Sphagnum  peat bogs in Poland ( K i s i e l e w s k i  1981; Chaetonotus 
zelinkai). According to this evidence, all the forms of the species differing in that 
character have been synonymized with the type-form , including forms found to lack den
ticles altogether. In the quoted paper, the reported differences in degree of development 
of spine lateral denticles are also discussed as to some extent resulting from unequal re
solution of microscopes used. Considering the identity of such character as body 
covering pattern in ”Ch. berissensis” and L. zelinkai, the fact of finding the specimens 
of L. zelinkai well corresponding to those from Europe in Brazil as well as all above 
remarks, I synonymize Chaetonotus berissensis G r o s s o , 1976 with Lepidochaetus zelinkai 
( G r u n s p a n , 1908). It should be added, that large head in comparison to body size in 
G r o s s o ’s worm suggests that the gastrotrich examined was subadult which explains 
why the spine denticles were not developed. Lacking or weaker than typical denticles 
have often been found in young specimens of denticle-bearing species of Chaetonotus 
and Stylochaeta fusiformis (own unpublished observations).

Genus C h a e to n o tu s  E h r e n b e r g , 1830 

m a x im u s  G roup

C h a e to n o tu s  h e id e r i  B r e h m , 1917
(Tab. 3)

Chaetonotus sp.: M u r r a y  1913 (p. 227, fig. 34).

M a t e r ia l .  5 stations, 6 samples, 7 specimens. SP: region of Sao Paulo — a pond (2); region of Sao 
Carlos — a pond (5), the Jureia Reserve — a river (12); 5 specimens. PA: rivers (27, 28); 2 specimens. 
Among silt (2, 5, 27, 28) and the floating vegetation of Eichhomia sp. and Salvinia natans (12).

C o m p a r a t i v e  d e s c r i p t i o n .  As far as body shape and cuticular covering are 
concerned, the Brazilian specimens are in accordance w ith European members of the 
species. However, they have slender pharynx and fairly shorter spines, and never show 
tops of adhesive tubes thicker than remaining parts. The ventral field, which has not 
been described in detail for European animals, is covered in its intestinal portion with 
spined scales arranged in 7 longitudinal alternating rows. T he scales are shaped as dor
sal ones and are approximately 5 jum in length, whereas their spines are 8 yum long. 
Like in European specimens, the field term inates with a paired keeled scale having 
straight and very long spine. The later, measured in one of Sao Paulo region specimens, 
reached 30 yum.

Although the description of Chaetonotus sp. in M u r r a y  (1913, p. 227) is not com
plete, his fig. 34 suggests that the gastrotrich found in Rio de Janeiro is in fact Ch. hei
deri B r e h m .
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Table 3. Morphometrical features of Brazilian specimens of Chaetonotus heideri compared with various data
from Europe

Feature
A specimen 
from region 

of Sao Paulo

A specimen 
from Belem

(N  = 1)

Literature 
data from 

Europe

Body length 188 jum 196 pm 106— 220 pm
Length of adhesive tubes 22 pm 25 pm 21— 32 pm
Pharynx length 48.5 pm 50 pm 45— 56 pm
Pharynx formula a 38.8% 35.4% 43—46%

n 30.9% 34.8%
m 36.5% 36.4% 44—46%

P 45.6% 40.0% 51— 57%
Diameter o f mouth ring 10 pm 11.5 pm 10.5— 13 pm
Cephalion length 15 pm
Cephalion width 20 pm
Total number of longitudinal rows o f scales 13 15
Number of scales in a single longitudinal row 19 20
Ratio of scale distribution 68.4%
Length of trunk scales 12 pm 10.5 pm 12 pm
Length of neck spines 23.5 /um 16.5 pm 25— 33 pm
Length of trunk spines 35— 37 /um 22 pm 46— 68 pm
Localization of lateral denticle on trunk spines 67% 50%
Length of rearmost lateral spines 19.5 /um 19 pm 22 pm
Length ratio o f terminal spines 10.4% 9.7% 10%
Localization of lateral denticle on terminal spines 41— 57% 45% 33%

Chaetonotus ?heteracanthus R e m a n e , 1927 

(Tab. 4)

M a t e r ia l .  1 station, 3 samples, 4 specimens. SP: region of Sao Paulo — a reservoir (4). Among silt 
and vegetation of Pistia stratiotes.

Recorded for the first time from South America.
C o m p a r a t i v e  d e s c r i p t i o n .  The specimens found were of the same habitus 

as those from Europe, showing, among other characters, identical trunk rear constric
tion and internally bent long adhesive tubes. Also the dorsal and lateral scale shapes as 
well as pattern  of scale distribution are alike. Like in the European worms, the scales 
which cover dorsally posterior trunk portion are smaller than others and are provided 
with rudim entary spines. Few available metrical data on European material are in con
formity w ith measurements of worms found in the Represa Billings, except for those 
concerning trunk and terminal spines which are fairly shorter in Brazilian gastrotrich. 
However, the ventral field arm ature in Brazilian specimens considerably differs from 
that of European ones. The field ends with a pair of wide and unkeeled scales, while 
the intestinal region and caudal part of pharyngeal region are covered with broad band 
of fine pedunculated scales. On the intestinal field portion, the scales are distributed in 
13— 18 longitudinal alternating rows, 33— 34 in each and are 3—4.5 gm  long. Thus, the 
ventral field scale distribution is similar but scale structure different from that of Euro
pean animals since R e m a n e  (1927) has described this body portion of Ch. heter acanthus 
as covered with simple scales. This difference makes it doubtful whether both forms are 
actually conspecific.
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Table 4. Morphometrical features o f Ch. } heter acanthus compared with various literature data on type-form
from Europe

Feature
Ch. ? heter acanthus Literature 

data on
Ch. hetera- 

canthusRange X N

Body length 158— 217 urn 188.3 3 172— 280 Mm
Length of adhesive tubes 22.5— 36.5 nm 31.8 3
Pharynx length 38.5— 43.5 Mm 41.7 3
Pharynx formula a 38.4—41.4% 39.6 3

n 29.1— 34.9% 32.1 3
m 29.1— 34.9% 32.2 3
P 36.0—47.8% 41.2 3

Diameter of mouth ring 8— 9 fi m 8.5 3
Cephalion length 18 /xm 1
Cephalion width 12.5— 15.5 mhi 14.3 3
Total number of longitudinal rows of scales 13 2
Number of scales in a single logitudinal row 19 1
Ratio of scale distribution 68.4% 1
Length of trunk scales 11— 13 /rm 2 12 Mm
Length of neck spines 17—22.5 Mm 19.7 3
Length of trunk spines 22.5— 26 Mm 24.1 3 28— 35 Mm
Length of rearmost lateral spines 26— 28 Mm 27.2 3 30— 34 Mm
Length ratio of terminal spines 12.9— 17.4% 14.7 3

Chaetonotus oculifer  K i s i e l e w s k i ,  1981
(Tab. 5)

M a t e r i a l .  1 sample, 3 specimens. SP: the Jureia Reserve — in the water recipients o f Bromelia-
ceae (14).

Recorded for the first time from South America.
C o m p a r a t i v e  d e s c r i p t i o n .  The Jureia specimens were the size of smaller 

individuals of the species from Poland. The body appearance was similar and the ”ocel- 
la r” granules, being typically located (between anterior and posterior pleurae), were ob
served in all specimens studied. The worms from South America and Europe have their 
scales identically shaped and distributed, including dorsal covering pattern of caudal 
furca base (two pairs of spined scales and a median unpaired scale with longer spine). 
However, the spines of Brazilian gastrotrichs were somewhat shorter than the shortest 
spines observed in Polish animals. On the m id-trunk region, there was a transverse row 
of spines belonging to every other longitudinal row and consisting of two different sec
tions. Basal section was as long and thick as neighboring ’’norm al” spines and distal 
one, being of similar length to basal portion, was thinner. The total length of such 
conspicuous spines reached 7.5 jum. The transverse ’’b an d ” of spines in question has 
not been observed among Polish representatives of Ch. oculifer. It resembles most 
’’band” spines of Heterolepidoderma ocellatum f. sphagnophilum K i s i e l e w s k i , 1981 and, 
like this form, may be bristled up. The ventral field was term inated with a pair of large 
keeled scales while its remaining part was covered with keeled scales similar to those 
observed in material from Poland. However, the scales were smaller and occurred only 
along posterior half of intestinal field region instead of up to middle part of pharyngeal 
region. These insignificant differences do not give reason to consider a separate specific 
status of the Brazilian form.
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Table 5. Morphometrical features o f Brazilian specimens of Chaetonotus oculifer compared with data from
Europe ( K i s i e l e w s k i  1981)

Feature
Specimens from Brazil Literature data

Specimen I Specimen II from Poland

Body length 104 yum 106 yum 97— 137 yum
Length of adhesive tubes 7.5 yum 6.5— 9 yum
Pharynx length 28 yjm 28.5 yum 27— 38 yum
Pharynx formula a 26.3% 19— 30%

n 23.2% -

m 25.3% 17— 30%

P 31.6% 22— 36%
Diameter o f mouth ring 4.5 yum 4.5 yum 4.5— 5.5 yum
Cephalion length 7.5 yum
Cephalion width 12.5 /urn 10 /um
Total number of longitudinal rows of scales about 23 17— 26
Number of scales in a row about 24 20— 24
Ratio o f scale distribution about 96% 75— 124%
Length of trunk scales 4 yum 2.5— 5.5 yum
Length of trunk spines 3.5 yim 4— 8 yum
Length of rearmost lateral spines 3 yum 2.5— 5 yum
Length ratio of terminal spines 2.8% 2—4.5%

C h a e to n o tu s  p o ly s p in o s u s  G r e u t e r , 1917 

(Figs 11, 15, 19, 23, Tab. 6)

M a t e r i a l .  4 stations, 5 samples, 6 specimens. SP: region of Sao Carlos — ponds (5, 9); the Jureia Re
serve — a rain puddle (16); 4 specimens. MS: a pond (18); 2 specimens. Among silt.

Recorded for the first time from South America.

D e s c r i p t i o n
Body is 341 ^m  in length. Head is five-lobed having cephalion 21.5 yum long and

30.5 yum wide and anterior pleurae considerably longer than posterior ones. Hyposto- 
mion is 7 yum long, 15 yum wide and shows rostrally a weak paired tooth. Adhesive 
tubes are 25 yum in length.

Scales, being weakly three-lobed, are arranged in 45 longitudinal alternating rows, 
38 in each. The dorsal rows are disposed slightly obliquely on posterior trunk portion. 
The trunk spines are 4—4.5 yum long on dorsum and 6.5 yum long on lateral body sides. 
The spined scales which belong to ventro-lateral longitudinal rows are of shape and size 
similar to those from dorsum  and sides of respective body regions. The caudal furca 
base is provided dorsally with ten spines per side, four to five of them being thicker 
and longer than others, reaching length of 12.5 yum. Ventral covering of furca base con
sists of six pairs of smaller spined scales. The ventral field ends with 16.5 yum long 
paired keeled scale bearing 7 yum long spine. The intestinal field portion is covered with 
7 yum long keeled scales with 2—2.5 yum long spines, distributed in 12 longitudinal al
ternating rows, 23 in each. The pharyngeal portion of ventral field shows similar struc
tures, however, their num ber is lower and size smaller than in trunk region.
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Figs 11 — 14. Anterior body portion of Chaetonotus polyspinosus and related forms, in dorsal view. Fig. 11 — 
type-form, Fig. 12 — Ch. aff. polyspinosus I, Fig. 13 — Ch. aff. polyspinosus II, Fig. 14 — Ch. aff. polyspino

sus III.

T he m outh ring is 14 jum in diameter. It is strong and furnished with bristles. Pha
rynx is slender, lacking anterior dilation and having weak posterior one. Anus is ter
minal.

T a x o n o m i c  r e m a r k s .  The above-described specimens fully agree with Euro
pean members of the species. Apart from this typical form, I have found in Brazil three 
others which differed from it in some features. For two of them , designated as Ch. aff. 
polyspinosus I and II , I give only characters in which they differ from the typical form; 
their m orphometrical param eters are included in Tab. 6. The th ird  form, designated as 
Ch. aff. polyspinosus III , exhibits more distinct characters and it is more probable that 
it represents a separate taxon. For the last form, thus, a complete description is given 
and its morphometrical parameters are presented in Tab. 7.

Chaetonotus  aff. polysp in osu s  I

(Figs 12, 16, 20, 24, Tab. 6)

M a t e r i a l .  1 sample, 6 specimens. PA: a pond (23). Among silt.

The worm differs from the type-form  from Brazil in having smaller body size, 
however, its body length is contained within a range reported from Europe (see K isie-
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l e w s k i  1981). The adhesive tubes are relatively shorter and pharynx thicker than in 
Brazilian specimens of the typical form. The num ber of longitudinal alternating rows of 
spined scales and, in particular, the num ber of scales in a row are lower, while the scales 
are considerably larger for its body size, being in addition clearly narrower and one- 
-lobed. Lateral spines are very short reaching on trunk the length of only 1.5 /urn.

15

SOfim
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Figs 15— 18. Posterior body portion of Chaetonotus polyspinosus and related forms, in dorsal view. Fig. 15 — 
type-form, Fig. 16 — Ch. aff. polyspinosus I, Fig. 17 — Ch. aff. polyspinosus II, Fig. 18 — Ch. aff. polyspino

sus III.

Dorsal spines are considerably longer than lateral ones (up to 5 /um), however, they are 
shorter and thinner than those of the typical form. Like in Brazilian specimens of the 
type-form , the anterior pleurae project laterally, however, in contrast to those in the 
gastrotrich compared, they are smaller than the posterior ones. The covering pattern of 
ventral field resembles that of the typical form. The intestinal field portion shows 10 
longitudinal alternating rows of scales, each consisting of sixteen 6.5 /um long keeled 
scales w ith short (1.5 /um long) spines. The spines on term inal field scales are shorter 
than those of typical form reaching length of 1 /um. A herm aphroditic specimen had bi
laterally placed clusters of thread-like sperm as well as bilobed organ x.
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C h a e to n o tu s  aff. p o ly s p in o s u s  II

(Figs 13, 17, 21, 25, Tab. 6)

M a t e r i a l .  1 specimen. SP: region of Sao Carlos — a reservoir (6). Among sand.

T he gastrotrich is smaller than the Brazilian member of the typical form. For its 
body size, the cephalion is larger, while the anterior pleurae smaller and slightly re
moved dorsally. Scales are shorter, one-lobed, deeply concave posteriorly and bear 3.5 
yum long spines. In contrast to the type-form  and like in Ch. aff. polyspinosus I I I ,  the 
caudal furca base does not exhibit dorsally any spines being longer and thicker than 
those from other body regions. The spines of that body portion are only 4 yum long. 
Unlike the typical form, ventral field term inates with a pair of keeled but spineless 
scales. The field proper is covered as in the typical Ch. polyspinosus, showing on its in
testinal portion keeled and spined scales d istributed in 14 longitudinal alternating rows, 
20 in each. A hermaphroditic specimen bore a bilobed organ x as well as an unilateral 
cluster of thread-like sperm 38 yjm in length.

Table 6. Morphometrical features of Chaetonotus polyspinosus, Ch. aff. polyspinosus I and Ch. aff. polyspino
sus II. Measurements of all three forms taken from one specimen each.

Feature
Ch. poly
spinosus

Ch. aff. 
polyspi
nosus I

Ch. aff. 
polyspi
nosus II

Body length 341 yim 206 yum 241 yum
Length of adhesive tubes 25 yam 12 yum 14 yum
Pharynx length 92 yum 59 yum 55 yum
Pharynx formula a 22.3% 24.9% 24.4%

n 22.3% 20.2% 23.6%
m 21.7% 20.8% 25.3%
P 25.5% 29.7% 32.4%

Diameter of mouth ring 14 yum 9 yum 8.5 yum
Cephalion length 21.5 yum 15 yum
Cephalion width 30.5 yum 23 yum 27 yum
Total number of longitudinal rows of scales 45 39 63
Number of scales in a single longitudinal row 38 27 about 33
Ratio of scale distribution 118.4% 144.4% about 190.9%
Length of neck scales 3.5 yum
Length of trunk scales 7.5—8 yum 7.5 yum 4 yum
Length of neck spines 3 yum
Length of trunk spines 4—6.5 yum 1.5 yum 3.5 yum
Maximum length of dorsal spines at furca base 12.5 yum 5 yum 4 yum

C h a e to n o tu s  aff. p o ly s p in o s u s  III

(Figs 14, 18, 22, 26, Tab. 7)

M a t e r i a l .  1 sample, 8 specimens. SP: region of Sao Carlos — a reservoir (6). Among sand.

D e s c r i p t i o n
The body is slender being 294—346 yum long. Head is provided with five plates,

however, only the cephalion and the posterior pleurae form its outline since the anterior
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pleurae are withdrawn dorsally. The cephalion is long and unusually wide (33—37.5 gun 
in width). There are two pairs of tufts of cephalic tactile cilia. The ventral locomotory 
ciliature consists of a pair of ciliary bands which extend along the whole body, as well 
as of an unpaired transverse band which lies behind hypostomion and connects both 
main series. The adhesive tubes are thin, 19.5—25 yum long, blunt-ended and slightly 
bent internally.

— Ch. aff. polyspinosus I, Fig. 21 — Ch. aff. polyspinosus II, Fig. 22 — Ch. aff. polyspinosus III.

The body exhibits a dense covering with spined scales being distributed in about 47 
longitudinal alternating rows, 39 in each. The scales, being similarly shaped and sized 
on dorsal, lateral and ventro-lateral body sides, are rather narrow, show deeply concave 
posterior edges and bear long keels ending with rather thick spines. The scales are 
4—5.5 |um long, while the spines are 4 gm  long on neck and 4—5.5 gun long on trunk. 
The furca base is covered both dorsally and ventrally with spined scales of the same 
type as on the trunk. The dorsal furca scales are usually somewhat wider than the 
trunk ones while their spines are at most slightly longer (sometimes even shorter) and 
not thicker than trunk spines. The ventral field ends with a pair of wide keeled scales 
which have straight posterior edges, are devoid of spines and reach length of 12.5— 16.5 
gm. Both the intestinal and pharyngeal field portions are densely covered with elongate 
keeled and spined scales arranged in 13— 15 longitudinal alternating rows.

The mouth ring is unusually wide, reaching diam eter of 16.5—21 gun. Pharynx is of 
medium length and thickness. Only parthenogenic individuals were found.

T a x o n o m i c  r e m a r k s .  The European population of Ch. polyspinosus shows 
wide variability with respect to body size, spine length and size proportion of head 
shields ( R e m a n e  1927; K i s i e l e w s k i  1981). The last three forms, i. e. Ch. aff. polyspi
nosus I , I I  and I I I ,  differ from the Brazilian m embers of the type-form  in the same 
features. However, the variable European population has a character in common, viz. 
the dorsal spines of furca base are always thicker and longer than those from middle of 
trunk. Also the presence of spines on the term inal keeled scales of ventral field seems 
to be a constant feature. Three Brazilian forms close to Ch. polyspinosus have their furca 
base dorsal spines thin, being in addition of a size similar to that of trunk ones in the 
forms I I  and I I I .  The forms I I  and I I I  lack spines on term inal ventral field scales. 
M oreover, the form I I  and most of all the form I I I ,  exhibit exceptionally large cepha
lion whereas the latter has also much wider m outh ring than the typical form. The

20

21 22

Figs 19— 22. Trunk dorsal scales of Chaetonotus polyspinosus and related forms. Fig. 19 — type-form, Fig. 20
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Figs 23— 26. Posterior body portion of Chaetonotus polyspinosus and related forms, in ventral view. Fig. 23 — 
type-form, Fig. 24 — Ch. aff. polyspinosus I, Fig. 25 — Ch. aff. polyspinosus II, Fig. 26 — Ch. aff. polyspino

sus III.

form I I I  is reminiscent of Ch. linguaeformis V o ig t , 1902, as both gastrotrichs have si
milar body size and three-lobed head outline. However, the head of the Brazilian form 
is actually provided with five shields. Moreover, the pharynx of Ch. aff. polyspinosus I II  
is somewhat shorter (73— 82 yum compared with 9 6 — 99 jum) and spines m uch shorter 
(up to 5.5 jum compared with 19.8 jum; see V o ig t  1904).

Table 7. Morphometrical features o f Chaetonotus aff. polyspinosus III

Feature Range X N

Body length 294— 346 /urn 321.2 6
Length of adhesive tubes 19.5—25 /urn 22.2 8
Pharynx length 73—82 /rm 77.9 7
Diameter of mouth ring 16.5—21 /am 17.7 5
Cephalion width 33— 37.5 /im 35.2 3
Total number of longitudinal rows of scales 47 1
Number of scales in a single longitudinal row 39 1
Length of trunk scales 4— 5.5 Aim 4.8 4
Length of neck spines 4 Aim 1
Length of trunk spines 4— 5.5 Aim 4.9 7
Length of rearmost lateral spines 3; 5.5 /im 2
Length ratio o f terminal spines 0.9; 1.7% 2
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Chaetonotus  aff. silva ticus  ( V a r g a ,  1963) n. comb.

(Tab. 8)

Aspidiophorus silvaticus V a r g a , 1 9 6 3 .

M a t e r i a l .  1 sample, 2 specimens. SP: region of Sao Carlos — a bog (7). Among Sphagnum.

Recorded for the first time from South America.

C o m p a r a t i v e  d e s c r i p t i o n .  Specimens found near Sao Carlos are w ithout 
doubt close to those known by myself from peat bogs in Poland ( K i s i e l e w s k i  1981). 
The Brazilian specimens had the same peculiar habitus, exhibiting slim body w ith nar
row furca base, the latter forming a distinct body segment, as well as externally bent 
adhesive tubes. Like in specimens from Poland, the ventral field appeared to be naked. 
Contrary to European individuals, there occurs cephalion 15.5 /um wide and at least a 
pair of pleurae. However, it seems that these shields were overlooked rather than actual
ly absent in European worms. The ventral ciliature extends along the whole body, how
ever, it is very scarce, on the trunk in particular, where only a paired series of single 
cilia occurs. Body covering resembles very much that of Aspidiophorus V o i g t . The cover
ing of head, seen from above as points elongated posteriorly in short lines, gives es
pecially such an impression. Due to this similarity, the species was previously placed in 
the above genus. However, more thorough examination of trunk cuticular structures, in 
particular larger ones which cover furca base segment, reveals that the cuticle bears fine 
simple spines instead of pedunculated scales. Basal scales of these spines were however 
invisible. Therefore, the species should be affiliated with the genus Chaetonotus instead 
Aspidiophorus. M outh ring is terminal, 2.5 /um in length, 6 /^m in diameter and fur
nished with short bristles. The presence of distinct cuticular structures on furca base seg
ment consists the most im portant difference between the South American and European 
forms, since the furca in the latter was found to be naked. This character needs reexa
mination in European worms. At the moment, the relationships between Brazilian and 
European forms of Ch. silvaticus remain unclear.

Table 8. Morphometrical features o f a Brazilian specimen of Chaetonotus aff. silvaticus compared with litera
ture data on type-form from Europe ( V a r g a  1963, K i s i e l e w s k i  1981)

Feature
Ch. aff. 
silvaticus

type-form  
from Europe

Body length 134 /am 85— 139 /am
Head width 22.5 /am 17—23 /am
Trunk width 28 /am 16—29 /am
Length of adhesive tubes 11.5 /am 10.5— 17 /am
Pharynx length 35 /am 25—39 /am
Pharynx formula a 28.3% 26— 31%

n 22.0%
m 20.3% 20-24%

P 28.3% 26— 32%
Diameter of mouth ring 6 /am 4—8 /am
Cephalion width 15.5 /am
Number of spines in a single longitudinal row about 34 34—35
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Chaetonotus sim ilis  Z e l in k a , 1889

(Figs 27— 30, Tab. 9)

Like European one, the Brazilian material shows wide intraspecific variability. It is 
likely that both Brazilian and European worms represent in fact some different but 
closely related species (compare R e m a n e  1927, K is ie l e w s k i  1981). Therefore, I prefer 
to present the gastrotrichs found in separation to four forms, three of them  having been 
found in the Jureia Reserve and the fourth at Belem. The form I corresponds well to 
that described by Z e l in k a , while the forms II , I I I  and IV differ from it in some char
acters, showing however similar head shape (with five clear lobes), scale shape, num ber 
and distribution, as well as presence of spine lateral denticle. Gastrotrichs which stand 
close to Ch. similis have been also found in a pond in the Sao Carlos region (SP: sta
tion 8) and in a pond near Corum ba (MS: station 18). However, they are not assigned 
to any form as they were not satisfactorily studied.

Form I (Fig. 27, Tab. 9) — type-form

M a t e r i a l .  1 specimen. SP: the Jureia Reserve — a river (12). Among root systems of EAchhornia cras-
sipes.

Like in typical European members of Ch. similis and Ch. maximus E h r e n b e r g , the 
head is elongated. There is hypostomion having a paired tooth on its anterior edge. The 
dorsal and lateral spines are of medium thickness and have a lateral denticle inserted far 
from spine end. At the furca base dorsally, a paired thicker spine with stronger denticle

Table 9. Morphometrical features o f four forms of Ch. similis found in Brazil

Feature

T y p ica l form  
(F orm  1) Form  II

( N - l )

Form  III
F orm  IV  

( N - l )
S p ec i
m en I

S p e c i
m en  II

S p ec i
m en I

S p e c i
m en II

B od y length 203 fim 205 /um 212 /um 236 /um 243 /um 169 /um
L en gth  o f  adhesive tubes 23 .5  /um 21 /um 19.5 /um 27 /um 29  /um 19.5 /um
Pharynx length 63 /urn 6 4  /um 64 /um 76 /um 53 /um
Pharynx form ula a 20.5% 22.7% 22.7% 27.4% 24.2%

n 19.4% 19.5% 19.5% 23.7% 22.8%
m 21.1% 20.6% 23.0% 26.3% 28.3%

P 31.1% 25.8% 31.4% 35.8% 36.8%
D iam eter o f  m outh ring 9.5 /urn 9  /um 11 /um 13.5 /um 12 /um
C eph alion  length 19.5 /um
C eph alion  w idth 21.5  /um 19.5 /um 23.5  /um 19.5 /um
T otal num ber o f  longitudinal rows o f  scales 19 21 19 17
N u m b er o f  scales in a sin gle longitudinal row a bout 26
Ratio o f  scale distribution about 73%
L ength  o f  neck scales 4 .5  /um 5.5 /um 4.2  /um
L en gth  o f  trunk scales 7.5 /um 9 /um 13.5 /um 13.5 /um 7.5 /um
L ength  o f  neck spines 12.5—  13/um 11.5 /um 8 — 9 /um 13 /um
L ength  o f  trunk spines 16— 16.5/um 14.5 /um 12.5— 15/um 25.5  /um 2 2 .5 -2 7  /um 14.5-21.5/um
L ocalization o f  lateral d en tic le  on trunk sp in es 38 — 45% 39% 19% 13% 7%
L ength  o f  rearm ost lateral spines 16.5 /um 14 /um 18 /um 18 /um 10.5 /um
L ocalization  o f  lateral den tic le  on rearm ost

spines 25% 12% 8% 10%
L ength  ratio o f  term inal spines 8.1% 6.6% 7.4% 6.2%

http://rcin.org.pl



2 8 J. Kisielewski

arises. The ventro-lateral spines are at least as long as dorsal and lateral ones, however, 
they are thinner, probably lacking lateral denticles and usually bent. The ventral field 
term inates with a paired keeled scale being 14.5 jum long and furnished with 2.8 jum 
long spine. The intestinal field portion is covered with spined scales distributed in 8 
longitudinal alternating rows, 15 in each, the spine being 3—4.5 yum long. The covering 
of pharyngeal field portion consists of round scales with rudim entary spines. Pharynx is 
very slender being thicker only posteriorly. Thus, the form I agrees well with that 
originally described by Z e l i n k a  (1889) and the only differences are longer pharynx 
(63— 64 yum compared with 50 yum) and lateral spine denticles located far from the 
spine end (38—45%) instead of ’’near to the end”.

Form  II (Fig. 28, Tab. 9)

M a t e r i a l .  1 sample, 9 specimens. SP: the Jureia Reserve — a rain puddle (16). Among mosses.

T he form is similar to that described above as far as head shape, presence of 
postero-dorsal paired thicker spine, as well as occurrence of long and thin ventro-lateral 
simple spines are concerned. However, it differs from it in having dorsal and lateral 
spines with denticle located more distally and, most of all, in lacking spines on ventral 
field scales. Even the term inal field scales are spineless in spite of being keeled along 
their whole length. The scales of the intestinal field portion have keels restricted to an
terior scale parts, the more anteriorly the scales are located, the shorter their keels. The 
pharyngeal field portion scales are quite naked.

Figs 27, 28. Forms of Chaetonotus similis, ventral view. Fig. 27 — Form I, Fig. 28 — Form II.
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Form  III  (Fig. 29, Tab. 9)

M a t e r i a l .  1 sample, 8 specimens. SP: the Jureia Reserve — a river (12). Among root systems o f S alvi-  
nia natans.

The form is characterized by head shorter and body size fairly larger than in type- 
-form . Dorsal and lateral spines are usually clearly longer, thicker and furnished w ith 
stronger lateral denticle, the latter being inserted more distally. Ventro-lateral spines 
are considerably shorter and thinner than those from dorsum and body sides. They are 
simple and, in contrast to the form I, straight. Like in the form II and contrary to the? 
form I, the ventral field scales are spineless. The paired terminal field scale, being 18.5 
gm  in length, is keeled, similarly to three other scales which lie just rostral to it. The 
intestinal field portion is covered with 7 gm  long scales distributed in 6 longitudinal al
ternating  rows, 14 in each. The scales occurring on caudal field portion are keeled 
anteriorly whereas those from anterior part of intestinal field region are entirely naked. 
The pharyngeal field portion covering consists of shorter naked scales being d istributed 
in 3—4 longitudinal alternating rows. Pharynx exhibits slight anterior and stronger 
posterior dilations.

50fir

m

Figs 29, 30. Forms of Chaeionotus similis, ventral view. Fig. 29 — Form III,  Fig. 30 — Form IV.
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Form  IV (Fig. 30, Tab. 9)

M a t e r i a l .  1 specimen. PA: a river (28). Among root systems of Salvinia natans.

The body size is smaller than that of typical form. Head shape is similar to th a t of 
the forms I and II. Spines are of medium length and thickness whereas their lateral 
denticles are thick and inserted near spine end. The scales belonging to first paired ven
tral longitudinal row counting form lateral body side are furnished with thin spmes 
being bent, longer than on dorsum  (up to 21.5 /nm) and probably entirely devoid of 
lateral denticles. The nearer to ciliary band a scale is placed, the shorter is its spine. 
The ventral field is like those of the forms II  and I I I ,  showing its scales unspined and 
provided (only in caudal trunk region) with short keels. The pharynx is stronger than 
that of the typical form, in particular in its posterior part.

The studied specimens of all the four forms were parthenogenic.

C h a e to n o tu s  b re v ia c a n th u s  sp. nov.

(Figs 31— 34, Tab. 10)

E t y m o l o g y .  From the Latin ’’brevis” — short and the Greek ’’akantha” — thorn, referring to the 
presence o f very short spines.

M a t e r i a l .  1 sample, 12 specimens. SP: Sao Carlos town — a pond at the University campus (5). 
Among silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 21.8.1984, will be deposited in the Department 
of Zoology, University of Sao Paulo. Three paratypes which derive from the same sample are kept in the 
author’s collection.

D i a g n o s i s .  Chaetonotus from maximus group having body 154— 166 /urn long. 
Head five-lobed with large cephalion. W ith elongate-oval keeled scales having concave 
posterior edges and very short (1.5—2 /urn long on trunk) spines. Scales distributed in 
31—35 longitudinal alternating rows, 21—25 in each. Spines borne dorsally on caudal 
furca base somewhat longer (up to 3 /um) than on middle of trunk. Ventral field with a 
pair of keeled scales caudally and many elongate-oval keeled and spined scales. M outh 
ring wide (8.5— 10 /um in diameter), almost terminal.

D e s c r i p t i o n
The body is 154— 166 /um long and of medium width. Head outline is clearly five- 

-lobed. Among its shields, cephalion is the largest (15— 19.5 /um long and
18.5— 19.5 /um wide) and entirely adheres to head, while the anterior pleurae are the 
smallest and usually slightly withdrawn dorsally. Two paired tufts of tactile cephalic ci
lia are well distinguishable. There occurs the hypostomion showing a paired anterior 
protuberance (Fig. 32 — hp). The adhesive tubes, being 11.5— 12 /um  long, are rather 
thin, not sharpened, and somewhat bent internally. The posterior paired sensory bristle 
arises from double-keeled scale. The ventral locomotory ciliation was not satisfactorily 
studied.

The body is covered with scales which are arranged in 31—35 longitudinal alterna
ting rows, 21—25 in each. The scale rows are disposed parallel to one another except 
for caudal trunk region where their arrangem ent is somewhat disturbed. The scales are 
elongate-oval having concave posterior edges and showing along their whole length keels 
that are continued caudally as short spines, the latter reaching 2 /um on m id-trunk re-
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gion and 3 jum at furca base. All the dorsal, lateral and ventrolateral scales are of the 
same shape irrespective of the body region on which they occur, reaching length of 
7—8 jum and width of 3—4 jwn on trunk and at furca base. Consecutive scales within a 
longitudinal row do not contact one another whereas those which belong to neighboring 
rows slightly overlap one another. The ventral field ends with a pair of wide keeled 
scales 10 jum long. The intestinal field portion is covered with elongate-oval 5.5 /um 
long keeled scales showing rudim entary (1.2— 1.5 jum long) spines; the scales are ar
ranged in 8—9 longitudinal alternating rows and differ from dorsal ones in having their 
posterior edges rounded. The pharyngeal field portion covering consists of keeled scales 
being smaller than more caudal ones.

The m outh ring is wide (8.5— 10 /xm in diameter) and placed almost terminally. 
Pharynx is slender except for its posterior portion that shows a pronounced dilation. 
The anteriormost gut portion in some worms was fine-grained, differing from remaining 
part bu t being reminiscent of respective gut region in Ch. polyspinosus G r e u t e r , Hete- 
rolepidoderma majus R e m a n e  and Aspidiophorus ophiodermus B a l s a m o . All the speci
mens studied were parthenogenic.

T a x o n o m i c  r e m a r k s .  Like similar species Ch. intermedius sp. nov., Ch. brevi- 
acanthus sp. nov. shows intermediary characters between the genera Heterolepidoderma

Figs 31— 34. Chaetonotus breviacanthus sp. nov. Fig. 31 — dorsal view, Fig. 32 — ventral view (ciliary bands
omitted), Fig. 33 — neck spined scale, Fig. 34 — trunk spined scale.
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R e m a n e  and Chaetonotus E h r e n b e r g . Its scales are elongate-oval and keeled on their 
whole length which are the characters of Heterolepidoderma. However, the posterior 
scale edge is concave and term inal short spine is present as in Chaetonotus. Ch. 
breviacanthus differs from Ch. intermedius in having concave posterior scale edges and 
furca base spines shorter. Like the compared species, Ch. breviacanthus should be 
included in the maximus species group since its spines are uniformly developed along 
entire body, the head outline is five-lobed, and the hypostomion transverse furrow 
lacking. Among the species which belong to the group, it seems to be closely related 
also to Ch. polyspinosus G r e u t e r , Ch. pseudopolyspinosus sp. nov. and Ch. ventrochaetus 
sp. nov., which all show howevdr long spines at furca base.

Table 10. Morphometrical features o f Chaetonotus breviacanthus sp. nov.

Feature Range X N

Body length 154— 166 /um 159.2 6
Length of adhesive tubes 11.5— 12 11.7 5
Pharynx length 45— 50 /am 47.2 6
Pharynx formula a 25.9— 28.2% 27.3 4

n 23.1— 25.1% 24.0 4
m 23.1—24.9% 23.9 4
P 31.8— 35.1% 33.0 4

Diameter of mouth ring 8.5— 10 /um 9.6 5
Cephalion length 15; 19.5 /um 2
Cephalion width 18.5— 19.5 /um 19.2 4
Total number of longitudinal rows of scales 31; 35 2
Number of scales in a single longitudinal row 21; 25 2
Ratio of scale distribution ca. 140% 2
Length of neck scales 4— 7 /um 5.5 4
Length of trunk scales 7— 8 /um 7.2 5
Length of neck spines 1.5 /um 4
Length of trunk spines 1.5—2 /um 1.6 5
Length of rearmost lateral spines 2— 3 /um 2.5 3
Length ratio of terminal spines 1.3— 1.9% 1.6 3

C h a e to n o tu s  fu r c a tu s  sp. nov.

(Figs 35— 39, Tab. 11)

E t y m o l o g y .  From the Latin ’’furca” — fork, referring to a distal spine bifurcation.

M a t e r i a l .  1 sample, 13 specimens. SP: the Jureia Reserve. In water recipients of the Bromeliaceae
(14).

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 30.8.1984, will be deposited in the Department 
of Zoology, University of Sao Paulo. Three paratypes that derive from the same sample are kept in the 
author’s collection.

D i a g n o s i s .  Chaetonotus from maximus group having body 134— 148 /am long. 
Spined tree-lobed scales distributed in 15— 17 longitudinal alternating rows, 17— 18 in 
each. Dorsal spines straight, of equal thickness on their whole length, distally furcated,
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9.5— 14 /im long on trunk. Ventrolateral spines long, thin and usually lacking furcation. 
T he rearm ost lateral spines shorter than those from m id-trunk. Ventral field entirely 
covered with fine keeled scales having rudim entary spines or lacking spines at all; a pair 
of large keeled and spined scales occurs at the field end. Pharynx with a pair of cuti- 
cular rods.

D e s c r i p t i o n
The body, being of medium width, is 134— 148 /xm long. Head exhibits five distinct 

shields, the cephalion (10 /im long and 13 jum wide) and posterior pleurae being the 
largest and of similar size. The posterior cephalion portion is free. Two paired tufts of 
cephalic cilia are well separated from each other. There is a small hypostomion which 
shows anteriorly a paired fine protuberance. The neck constriction is well pronounced. 
The adhesive tubes are short (8.5—9.5 /xm in length), straight and becoming slightly 
th inner and thinner distally. The ventral ciliature was not satisfactorily studied. There 
occurs at least the posterior paired dorsal sensory bristle which is borne on double- 
-keeled scale.

35

5 ,m

SOjim

Figs 35— 39. Chaetonotus furcatus sp. nov. Fig. 35 — dorsal view, Fig. 36 — ventral view (ciliary bands omit
ted), Fig. 37 — dorsal spined scale from head, Fig. 38 — lateral spined scale from neck, Fig. 39 — dorsal

spined scale from trunk.
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Dorsal and lateral body sides are uniformly covered with spined scales which are a r
ranged in 15— 17 longitudinal alternating rows, 17— 18 in each. All the scales are clear
ly three-lobed. The posterolateral lobes of cephalic scales are longer for scale size and 
lie farther away from each other than those from trunk scales. The spines vary in ap 
pearance along the body. The foremost scale of each longitudinal row is fine and fu r
nished w ith short and thin spine. Such a scale is usually followed by two scales p ro 
vided with 9.5— 13 /im long spines, the latter having their proximal half straight and 
as thick as trunk spines while distal half is strongly bent and hairlike. All the following 
dorsal scales except for most caudal ones are shaped as trunk ones and bear spines 
which are straight, of medium length (up to 9.5— 14 /xm long), and w ithout lateral den
ticle but with clear distal furcation. At the trunk rear, some dorsal spines are very short 
and devoid of furcation. Three dorsomedial spines from furca base are again furcated 
and of length similar to those from middle of trunk. The lateral trunk spines as well as 
neck spines belonging to first dorsolateral row are somewhat longer than those from  
dorsum . T runk  spines that form first ventrolateral row counting from body side and 
neck lateral spines show short and thick basal part whereas their remaining portion be
comes th inner and thinner distally, is slightly bent and usually devoid of furcation. 
Further ventro-lateral rows, these bordering with ciliary bands in particular, consist of 
scales having shorter and thinner spines w ithout furcation. Ventral side of furca base is 
provided with six paired spines, three more caudal of them  being shorter than the 
others. The ventral field ends with a pair of keeled and spined scales, the scales being
6.5—7 |iim and the spines 3.5—4.5 (xm long. The intestinal field portion is covered with 
keeled and spined scales being distributed in 6—9 longitudinal alternating rows, 16— 19

Table 11. Morphometrical features o f Chaetonotus furcatus sp. nov.

Feature Range X N

Body length 134— 148 /rm 140.8 4
Length of adhesive tubes 8.5—9.5 Atm 8.8 5
Pharynx length 37.5—41 Atm 38.8 4
Pharynx formula a 29.3— 30.6% 29.8 3

n 21.1—22.1% 21.6 3
m 22.1—25.0% 23.9 2

P 31.7— 33.3% 32.6 3
Diameter o f mouth ring 6—6.5 Atm 6.3 3
Cephalion length 10 Atm 2
Cephalion width 13 Atm 4
Total number of longitudinal rows of scales 15— 17 16.0 3
Number of scales in a single longitudinal row 17— 18 17.7 3
Ratio of scale distribution 88.2—94.4% 90.5 3
Length of neck scales 5 Atm 1
Length of trunk scales 6.5— 7 Atm 6.8 3
Length of dorsal neck spines 8 Atm 1
Length of lateral neck spines 14— 14.5 Atm 2
Length of dorsal trunk spines 9.5— 14 Atm 12.3 4
Length of lateral trunk spines 11 — 14 Atm 12.7 3
Length of rearmost lateral spines 5.5— 7 Atm 6.3 3
Length ratio of terminal spines 3.8— 5% 4.6 3
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in each. The more caudal of them are 2 /um long and exhibit distinct spines, while 
m ore rostral ones bear only rudim entary process. The fine scales with rudim entary spines 
continue to occur also at least along posterior part of pharyngeal field portion.

Pharynx is 37.5—41 ^m  long. It is narrow in its median part and shows two te r
m inal dilations, the anterior of them provided with a pair of short and thin cuticular 
rods. Apart from parthenogenic specimens, I have found a worm with herm aphroditic 
features, viz. bilobed organ x and threadlike spermatozoa.

T a x o n o m i c  r e m a r k s .  Ch. furcatus sp. nov. is included into the maximus group 
since it shows uniform body covering with spined scales and five-lobed head outline, 
and lacks transverse hypostomion furrow. I t resembles most of all Ch. disiunctus G r e u - 

t e r , 1917 and Ch. fluviatilis B a l s a m o  et K i s i e l e w s k i , 1986, in having similar head 
and similar scales. However, it differs from them  and all other known members of the 
maximus group in showing spines that are equally thick along their length and have 
distal furcation. The spines of a kind similar to those of Ch. furcatus have been only 
described in Ch. bisacer G r e u t e r , 1917, the latter species belonging to the subgenus 
Ch. (Zonochaeta) R e m a n e . However, this similarity could be identified as analogy since 
the spines of Ch. furcatus and Ch. bisacer arise from scales of quite different shape, and 
Ch. furcatus lacks main character of the subgenus Zonochaeta, viz. transverse ’’band” of 
trunk  spines. Although the newly-described species is closely allied with the maximus 
group, it appears to be also related with the group spinulosus, which is characterized by 
the presence of three-lobed scales. Although dorsal spines of all the members of the 
spinulosus group are barbed, no species is known to show dorsal spines distally furcated 
and of equal thickness along their whole length.

C h a e to n o tu s  in te r m e d iu s  sp. nov.

(Figs 40—43, Tab. 12)

E t y m o l o g y .  From the Latin ’’inter” — between and ’’medius” — middle, referring to an intermediary 
taxonomic position between the genera Chaetonotus and Heterolepidoderma.

M a t e r i a l .  1 sample, 8 specimens. SP: the Jureia Reserve — mangrove of the Rio Guarau (10). The  
salinity of water was 5 per mille when sampled. Among silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 19.7.1984, will be deposited in the Department
od Zoology, University of Sao Paulo. Two paratypes which derive from the same sample are kept in the
author’s collection.

D i a g n o s i s .  Chaetonotus from the maximus group having body 131 — 153 jum long. 
Head outline five-lobed with protruding posterior pleurae. Keeled scales long-oval,
5—8 jum long on trunk, with none or indistinct posterior cutting and with short te r
minal spines, arranged in 25—28 longitudinal alternating rows, 24—27 in each. W ith 
spines up to 7—9.5 /am long ventrolaterally. Ventral field naked except for a pair of
terminal keeled and spined scales. Pharynx with a paired cuticular rod.

D e s c r i p t i o n
The body length ranges from 131 — 153 gm . The head is much narrower than trunk 

and bears very large and entirely adjacent cephalion, anterior pleurae which are placed 
somewhat dorsally and ather small posterior pleurae which clearly project laterally. 
There are two pairs of tufts of cephalic cilia. Hypostomion (Fig. 41 — hy) has neither
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anterior teeth nor transverse furrow. Adhesive tubes are fairly long, thin, pointed, and 
bent externally. The ventral cilia bands run along the whole body and do not join 
anywhere, however, two paired small ciliary areas occur between them  on the head 
(Fig. 41 — me). There are two paired dorsal sensory bristles, the neck one inserted 
between scales and the trunk one on double-keeled scale.

The body is covered with keeled scales being distributed in 25—28 longitudinal al
ternating rows, 24—27 in each. The dorsal rows are disposed parallelly, except for 
posterior region, where the rows are slightly oblique and two median ones vanish. The 
scales, being 5—8 fim  long on trunk, are long-oval and have their posterior edges either 
rounded-off or slightly cut. A low keel that is continued terminally as a short spine ex
tends along posterior of scale length. The spines reach length of 1.5 /xm. The last 
paired ventrolateral row consists of scales being (at least along caudal trunk half) o f si
milar size and showing keels similar to those from dorsum. However, they are provided 
with pronounced simple spines of the length increasing from rostral to caudal and 
reaching 7—9.5 nm  at the furca base. Some spines more caudal in position clearly pro
ject laterally. The caudal furca base bears at m id-dorsal line a pair of smaller keeled 
scales. The covering of ventral field is restricted to a pair of large terminal keeled scales 
which have usually short spine; the total scale-spine length is 10— 12 jxm.

m

41

42

43

Figs 40—43. Chaetonotus intermedium sp. nov. Fig. 40 — dorsal view, Fig. 41 — ventral view, Fig. 42 —
trunk dorsal spined scale, Fig. 43 — trunk ventrolateral spined scale.
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T he m outh ring is nearly terminal and is 7—7.5 /urn in diameter. It is a strong 
girdle armed with bristles, the latter being however kept inside when the mouth is inac
tive. The pharynx is of medium length and of peculiar shape. It begins with small but 
d istinct bulb, passes fo narrow middle region and ends with another bulb being much 
longer and wider than anterior one. A pair of cuticular pharyngeal rods occurs anterior
ly (Fig. 41 — ro). All the specimens studied were parthenogenic.

Table 12. Morphometrical features of Chaetonotus intermedius sp. nov.

Feature Range X N

Body length 131 — 153 nm 142.6 7
Length of adhesive tubes 13.5— 16 jim 14.8 8
Pharynx length 38—42 jim 39.6 6
Pharynx formula a 27.4— 32.1% 29.7 3

n 21.9—25.1% 23.7 3
m 23.3—27.7% 26.1 3
P 36.2—42.3% 39.3 3

Diameter of mouth ring 7— 7.5 /am 7.4 4
Cephalion length 11 /am 2
Cephalion width 17 /am 1
Total number of longitudinal rows of scales 25—28 26.7 3
Number of scales in a single longitudinal row 24; 27 2
Ratio o f scale distribution 100.0— 104.2% 2
Length of neck scales 3.5; 4 /am 2
Length of trunk scales 5— 8 /am 6.1 5
Length of rearmost lateral spines 7— 9.5 /am 8.1 5
Length ratio of terminal spines 5.2— 6.2% 5.8 4

T a x o n o m i c  r e m a r k s .  Ch. intermedius sp. nov. is characterized by an in
teresting set of features placing it on border between the genera Chaetonotus and Hetero- 
lepidoderma. The character to link with Heterolepidoderma is presence of dorsal and lat
eral oval keeled scales with posterior edges rounded-off or at most slightly cut. Adm it
tedly, the keels are continued as short spines, however, this condition, although rare, is 
known among typical members of the genus (e. g. in H. multiseriatum B a l s a m o , 1978). 
It should be stressed here, that the scales of Ch. intermedius are larger in relation to 
body size and less num erous than usual amongst Heterolepidoderma. M oreover, the 
scales that belong to a paired ventro-lateral longitudinal row bear typical spines, which 
is clear feature linking new gastrotrich with the members of the genus Chaetonotus. 
W ithin the latter genus, Ch. intermedius should be placed in the most num erous group 
of species, viz. the maximus group. The case of Ch. intermedius sp. nov. proves again 
that phylogenetic relationship between genera Chaetonotus and Heterolepidoderma needs 
revision (see also discussion on Heterolepidoderma ocellatum f. sphagnophilum in K i s i e 

l e w s k i  1981 and the subsection of H. majus in the present paper). Therefore, the pre
sent affiliation of Ch. intermedius is provisional.
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Chaetonotus lobo  sp. nov.

(Figs 44—46, Tab. 13)

E t y m o l o g y .  From the geographic name ’’Represa do Lobo”, a reservoir where the species has been 
discovered.

M a t e r i a l .  1 sample, 9 specimens. SP: region of Sao Carlos — the reservoir Represa do Lobo (6). 
Among silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 22.8.1984, will be deposited in the Department 
od Zoology, University of Sao Paulo. Three paratypes which derive from the same sample are kept in the 
author’s collection.

D i a g n o s i s .  Chaetonotus from the maximus group having slender body 
104— 113 yum in length, long adhesive tubes (11.5— 14 yum) and a pair of ’’ocellar” gra
nules. Scales probably one-lobed with concave posterior edges and with strongly curved 
simple spines (5.5—6 yum long on trunk), d istributed in 17— 19 longitudinal alternating 
rows, 15— 18 in each. The rearmost lateral spines little shorter than those from mid- 
-trunk. Whole ventral field covered with round keeled scales; a pair of larger keeled 
scales occurs terminally. M outh ring almost terminal.

Figs 44— 46. Chaetonotus lobo sp. nov. Fig. 44 — dorsal view, Fig. 45 — ventral view, Fig. 46 — discernible
part of trunk spined scale.
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D e s c r i p t i o n
Body is slender being 104— 113 jum in length. Head is elongated and covered with 

five distinct shields, cephalion being the largest of them  (9— 10 jum long and 11.5— 12.5 
yum wide) while the anterior pleurae the smallest. There are two pairs of well-separated 
tufts o f cephalic cilia, the posterior ones consisting of cilia longer than those from an
terior tufts. There is a small hypostomion showing a paired anterior protuberance. 
A large paired refracting ’’ocellar” granule is placed between anterior and posterior 
pleurae (Fig. 45 — oc). T runk  is constricted at its caudal region. The adhesive tubes 
are long (11.5— 14 yum) and thin. They appear to be straight when observed from 
above, however, are in fact bent downwards. A paired band of ventral locomotory cilia 
extends along the whole body. There are two paired sensory bristles, the posterior of 
them  being borne on double-keeled scale.

Dorsal and lateral body sides show uniform  covering with spined scales which are 
arranged in 17— 19 longitudinal alternating rows, 15— 18 in each. Scale edges are only 
partly visible, however, a wide and slightly concave posterior edge suggests that the 
scale is one-lobed. The spines are of the same type and similar size on the whole body 
length and between dorsal and ventrolateral rows, except for somewhat shorter an- 
teriorm ost and rearmost lateral spines. The spines are simple, rather thin and uniformly 
curved, so their tops almost contact cuticle. The spine length reaches 5.5—6 yum on 
trunk. Dorsal side of caudal trunk region does not bear spines and is presumably co
vered with scales whose edges are fused with basal cuticle layer. The furca base is pro
vided dorsally with a pair of large keeled scales, while its ventral side is probably 
naked. The ventral field term inates with a pair of 7 yum long keeled scales. The intesti
nal field portion covering consists of keeled scales which are 2.5 yum in diameter, almost 
round, and arranged in approximately 5 longitudinal alternating rows, about 12 in each.

Table 13. Morphometrical features of Chaetonotus lobo sp. nov.

Feature Range X N

Body length 104— 113 yum 108.0 3
Length of adhesive tubes 11.5— 14 yum 13.2 3
Pharynx length 27.5— 32.5 yum 29.8 3
Pharynx formula a 25.5; 28.0% 2

n 18.8; 22.5% 2
m 21.2; 21.5% 2

P 31.1; 31.6% 2
Diameter of mouth ring 4— 5.5 yum 4.7 3
Cephalion length 9; 10 yum 2
Cephalion width 11,5; 12.5 iJLtn 2
Total number of longitudinal rows of scales 17— 19 17.7 3
Number of scales in a single longitudinal row . 15; 18 2
Ratio o f scale distribution 94.4; 126.7% 2
Length of neck spines 3.5; 5 yum 2
Length of trunk spines 5.5— 6 yum 5.7 3
Length of rearmost lateral spines 4.5 yum 1
Length ratio of terminal spines 4.2% 1
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The scales which cover pharyngeal field portion are shaped as those from intestinal 
part, however, smaller (1.5 jum in diameter) and provided with shorter keels.

The m outh ring, being 4—5.5 /jlm in diam eter, is almost term inal. Pharynx is
27.5—32.5 jum long. It is slender and shows two terminal dilations, the posterior one 
being stronger than the other. Only parthenogenic specimens have been collected.

T a x o n o m i c  r e m a r k s .  Ch. lobo sp. nov. obviously belongs to the maximus 
group. Amongst 52 species hitherto known within the group, it is conspicuous in the 
following combination of features: small size and slender body, long adhesive tubes, 
presence of ’’ocellar” granules as well as simple and strongly curved spines.

Chaetonotus paucisquam atus  sp. nov.

(Figs 47— 50, Tab. 14)

E t y m o l o g y .  From the Latin ’’paucus” — few and ’’squama” — scale, referring to a small number of 
cuticular elements.

M a t e r i a l .  3 stations, 4 samples, 15 specimens. SP: region of Sao Paulo — reservoirs (3, 4); region of 
Sao Carlos — a pond (9). Among silt (3, 9) and aquatic vegetation (3, 4), Pistia stratiotes among others.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 28.6.1984 from the reservoir at the Department 
of Zoology, University o f Sao Paulo, will be deposited in the same Department. Three paratypes that derive 
from the same sample are kept in the author’s collection.

D i a g n o s i s .  Chaetonotus from maximus group having slender body 121 — 154 jum 
in length. Total num ber of longitudinal alternating rows of spined scales only nine; the 
num ber of scales in a row also nine, including only four along trunk. Scales large, one- 
-lobed, with concave posterior edges. T runk spines long (23—35 ^um), singly barbed or 
barbed and distally furcated. Rearmost lateral spines shorter than those from mid-trunk. 
Adhesive tubes very long and thin, resembling spines. Ventral field naked or with
several smooth scales caudally. M outh ring long and narrow. ’’Semipelagic”.

The specimens found in the Sao Paulo region were somewhat different from those 
collected near Sao Carlos, so they will be described separately.

D e s c r i p t i o n  of the Sao Paulo form (the type-form).
The animal viewed under lower magnification resembles a member of Dasydytidae 

rather than Chaetonotidae as it is ’’semipelagic”, swimming over mud with raised trunk 
spines and doing various evolutions in water. T he slender body is 121 — 141 n m long. 
Head is elongated and covered with cephalion that is narrow and rather short as well as 
two pairs of long pleurae. Two paired tufts of cephalic cilia are set far from each other. 
The cephalic ’’ocellar” granules are lacking. Body is clearly constricted at neck and 
posterior trunk regions. The furca base is short and narrow bearing unusually long ad
hesive tubes, the latter being very thin, tapered as well as bent downward and slightly 
inward. The tubes are almost as thin as trunk spines being in addition of similar length 
(25—27 /urn compared with 23—27/am ). Like those of spines, their form and function 
are apparently adapted to ’’semipelagic” mode of live since no adhesion of them has 
been observed. The locomotory ventral cilia are long (about 22 ^m ) and occur along
the whole body being arranged in a paired band. Subsequent transverse cilia rows that
form a band are lying on trunk far from one another. There are two pairs of long dor
sal sensory bristles.
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The body covering consists of spined scales being less numerous than in any scale- 
-bearing Chaetonotidae. There are only nine longitudinal alternating rows of scales in
cluding five dorsal, two lateral and two ventrolateral ones. The median dorsal row con
sists also of nine scales. Five anterior small scales occur along pharyngeal body portion 
and bear short (up to 4.5 /jm long) spines whereas four trunk ones are large 
(8— 12.5 ju'm long and about 10 jum wide) and bear long spines. The scales are one- 
-lobed showing wide and concave posterior edge. Spines exhibit single lateral denticles 
placed between Va and Vi of spine length from spine end, just at the place where the 
spines are bent. Lateral and ventrolateral spines are somewhat longer than those from 
dorsum , the ventrolateral ones being in addition clearly thinner than the others. The 
rearm ost paired lateral spine is shorter than m id-trunk ones reaching length of 
12—21.5 /urn. The ventral field appears to be smooth.

The m outh ring is long and narrow being considerably wider proximally than distal- 
Iy and reaching diameter of only 3.5 /um at m id-length. The units that build the ring 
are nonsegm ented. Pharynx is of medium length (27.5—34 /urn) showing slight anterior 
dilation and strong posterior bulb. One of specimens studied had unilateral packet of 
spermatozoa which were rod-shaped and 4 yum long.

47

50  fit

411

bn

49

Figs 47— 50. Chaetonotus paucisquamatus sp. nov. Fig. 47 — dorsal view, Fig. 48 — lateral view, Fig. 49 —
trunk spined scale of the Sao Paulo form, Fig. 50 — trunk spined scale of the Sao Carlos form.
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Com parative description of the Sao Carlos form. It differs from the type-form  in 
having body somewhat larger (154 /um  long) as well as furca base and adhesive tubes 
longer. T he spines reach length of 35 /um and some of their tops are weakly furcated 
while their lateral denticles are located more basally, usually at m id-length of spines. 
The ventral field ends with a pair of 7.5 n m long keeled scales, whilst the posterior 
part of intestinal field portion is provided with some smooth scales 4 x 5.5 /um  in d i
mensions. Lack of keels and spines on ventral field scales of the Sao Carlos form could 
explain why the cuticular structures were not detected at all in the type-form , being 
probably present but having less distinct edges. The form from Sao Carlos showed also 
short-rod-sperm atozoa being 4 yum in length.

T a x o n o m i c  r e m a r k s .  Five-lobed head outline, one-lobed scales, uniform trunk 
covering with spined scales and absence of transverse hypostomion furrow are the fea
tures that allow to include the new gastrotrich into the maximus group of species. As it 
was m entioned above, the total num ber of scales in Ch. paucisquamatus is lower than in 
any scale-bearing Chaetonotidae. Only Ch. acanthocephalus V a l k a n o v , 1937, which be
longs to the bogdanovii grup, can have nine longitudinal rows of spined scales, however, 
its scale num ber in a row is twice larger than in Ch. paucisquamatus ( V a l k a n o v  1937, 
K i s i e l e w s k i  1981). A reduction of scale num ber in comparison to ancestral condition 
apparently allowed scales and spines to increase in size. Such a modification could be 
explained, like presence of long ventral locomotory cilia as well as long and thin adhes
ive tubes which apparently are unable to adhere, as an adaptation to ’’semipelagic” mo
de of life.

Table 14. Morphometrical features o f Chaetonotus paucisquamatus sp. nov.

Feature

Specimens from region 
of Sao Paulo

Specimen from 
Sao Carlos 

(N = l)Range X N

Body length 121 — 141 /am 132.2 8 154 /am
Length of adhesive tubes 25—27 /am 26.1 9 40 /am
Pharynx length 27.5—34 /am 31.2 8 34 /am
Pharynx formula a 22.7; 25.9% 2 28.5%

n 18.2; 21.6% 2 20.6%
m 19.7; 23.8% 2 25.0%
P 35.9; 37.9% 2 41.5%

Diameter of mouth ring 3.2—'3.5 /um 3.4 3 3.5 /am
Cephalion length 10.5 /am 1
Cephalion width 8.5 /am 1
Total number of longitudinal rows of scales 9 3 9
Number of scales in a single longitudinal row 9 2
Ratio of scale distribution 100% 1
Length of trunk scales 8; 12.5 /am 2 11 /am
Length of neck spines 4; 4.5 /am 2
Length of trunk spines 23—27 /am 25.1 11 26.5— 35 /am
Localization of lateral denticle on trunk spines 25—31% 28.8 9 44— 58%
Length of rearmost lateral spines 12— 21.5 /am 17.4 3
Localization of lateral denticle on terminal spines 32% 1
Tength ratio o f terminal spines 9.2; 13.8% 2
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Chaetonotus pseu dopolysp in osu s  sp. nov.

(Figs 51— 54, Tab. 15)

E t y m o l o g y .  From the Greek ’’pseudes” — false and the specific name of Ch. polyspinosus, referring to 
a close relationship between both species.

M a t e r i a l .  2 stations, 2 samples, 3 specimens. SP: region of Sao Carlos — a reservoir (6); the Jureia 
Reserve — the mangrove zone of the river Guarau (10). The salinity of water in the latter station was 5 per 
mille when sampled. Among silt (10) and sand (6).

T y p e  s p e c i m e n s .  Holotype, a specimen collected from the river Guarau on 19.7.1984 will be 
deposited in the Department of Zoology, University of Sao Paulo.

D i a g n o s i s .  Chaetonotus from maximus group having body 229—257 gm long. 
W ith small head of five-lobed outline. T runk scales very slender (their w idth is at most 
Va length), 7— 11 gun long, with slightly concave posterior edges, keeled along their 
whole length and with short (1—2.3 gtm long) simple spines. Scales distributed in 
43—61 longitudinal alternating rows, about 28 in each. Longitudinal rows of dorsal 
scales disposed clearly obliquely on posterior trunk region. Caudal furca base with thick 
and up to 15 gm  long spines dorso-laterally, laterally and ventrally. W hole ventral field 
with narrow keeled and spined scales. Term inal paired field scale keeled, with or 
w ithout spine.

D e s c r i p t i o n
Body is 229—257 gun in length. The head is considerably narrow er than trunk. 

Amongst cephalic shields, the cephalion, which is entirely adjacent to head, is the 
largest being 21 gm  long and 28 gun wide. Two paired pleurae are well developed and 
of similar size. There are two paired tufts of cephalic cilia, the posterior one consisting 
of cilia twice as long as in anterior tuft. Hypostomion is a subtle rectangular plate being
3.5—7.5 gun long. The caudal furca base is narrow, while the adhesive tubes,
16.5— 18 gun in length, vary in shape. They may be straight, slightly bent externally or 
considerably curved internally, whereas their tops may be dull or pointed. A paired 
band of ventral locomotory cilia extends along the whole body.

The body is covered with unusually narrow keeled and spined scales distributed in 
43—61 longitudinal alternating rows, about 28 in each. Longitudinal rows of dorsal 
scales are disposed parallelly on head, neck and anterior trunk portion, while they 
are clearly oblique along caudal trunk half, where some median rows vanish. The scale 
posterior edges are slightly concave whereas the scales proper are very narrow being al
ways on trunk and usually on other body regions four times as long as wide. The trunk 
scale length reaches 7— 11 gun, and the trunk spine length only 1—2.3 gun. Edges of 
neighboring scales contact one another both laterally and from rostral to caudal. The 
last ventrolateral rows consist of scales shaped and sized as lateral and dorsal ones, 
however, being provided with slightly longer spines. The caudal furca base is covered 
dorsolaterally, laterally and ventrally with scales bearing considerably longer spines (up 
to 15 gun long). The spines are straight, very thick proximally and constricted distally. 
The ventral field ends with a pair of 11 — 15.5 gun long keeled scales furnished with 
approximately 5 gtm long spines (the spines were not developed in one of specimens 
studied). The keeled scales of intestinal field portion are as narrow as dorsal and lateral 
ones, 4.5—7 gtm long and usually furnished with short (1 gtm long) spine. They are dis
tributed in 11 longitudinal alternating rows, 21 in each. The covering of pharyngeal 
field portion is of the same kind, however, the num ber of scales is lower and size smal
ler.
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T a x o n o m i c  r e m a r k s .  The above taxon enriches the group of species closely 
related with Ch. polyspinosus. Apart from different body shape being characterized by 
very small head as well as narrow neck and caudal furca base regions, it differs from  
Ch. polyspinosus in scale shape and distribution of long posterior spines. The scales of 
Ch. pseudopolyspinosus are much narrower than those of the compared species and only 
slightly concave posteriorly. Its thick and long caudal spines are not only placed dorsal- 
ly and laterally but also on ventral body side, while the respective spines of Ch. poly
spinosus all are implanted dorsally and laterally. The cuticular covering of Ch. pseudopo- 
lyspinosus resembles that of the genus Heterolepidoderma mainly in showing long-oval 
scales being keeled along their whole length. Also clearly oblique disposition of longi
tudinal scale rows along posterior trunk region is reminiscent of the pattern frequently 
occurring among Heterolepidoderma. However, Ch. pseudopolyspinosus exhibits long cau
dal spines and slightly concave posterior scale edges with short spines, all the features 
linking it with the genus Chaetonotus. Therefore, a close phylogenetic relationship 
between the genera Chaetonotus and Heterolepidoderma through the forms similar to Ch. 
polyspinosus (compare also Ch. intermedius sp. nov.) is worth considering. I include the 
newly-described species into the group maximus since all the species close to Ch. poly
spinosus are classified there.

Figs 51— 54. Chaetonotus pseudopolyspinosus sp. nov. Fig. 51 — dorsal view, Fig. 52 — ventral view,
Fig. 53 — trunk dorsal spined scales, Fig. 54 — spined scales from intestinal portion of ventral field.
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Table 15. Morphometrical features o f Chaetonotus pseudopolyspinosus sp. nov.

Feature Range X N

Body length 229; 257 /um 2
Length of adhesive tubes 16.5— 18 /um 17.1 3
Pharynx length 70 /um 2
Pharynx formula a 25.7% 1

n 23.6% 1
m 26.4% 1
P 33.6% 1

Diameter of mouth ring 16.5 /um 1
Cephalion length 21 /um N 1
Cephalion width 28 /um 1
Total number of longitudinal rows of scales 43; 61
Number of scales in a single longitudinal row ca. 28 1
Ratio o f scale distribution ca. 153% 1
Length of neck scales 7 /um 2
Length of trunk scales 7; 11 /um 2
Length of neck spines 1 /um 1
Length of trunk spines 1— 2.3 /um 1.8 3
Maximum length of dorsal rear spines 15 /um 2

Chaetonotus sanctipauli sp. nov.

(Figs 55— 59, Tab. 16)

E t y m o l o g y .  From the geographic name Sao Paulo, in which city the species has been discovered.

M a t e r i a l .  2 stations, 2 samples, 6 specimens. SP: region of Sao Paulo — a pond (2) and a reservoir
(3). Among silt (3) and aquatic vegetation (2).

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 28.6.1984 from the reservoir at the Department 
o f Zoology, University o f Sao Paulo (station 3), will be deposited in the same Department. A paratype that 
derives from the same sample is kept in the author’s collection.

D i a g n o s i s .  Chaetonotus from maximus group having body 126— 135 ptm long. 
With large head showing five convex lobes of almost equal size. Scales one-lobed with 
concave posterior edges and short simple spines, arranged in 19—21 longitudinal alter
nating rows, 21—23 in each. T runk scales 4— 5.2 /um long, their spines 2—4 gm . Ven
trolateral spines longer (9— 12.5 /urn in length). Ventral field bare except for a pair of 
term inal keeled and spined scales. Pharynx short, with two thick bulbs and an anterior 
tooth.

D e s c r i p t i o n
The body is 126— 135 /um long. The head of both young and m ature anim als is 

usually as wide as trunk or even wider. The cephalion which is entirely attached is
15.5 /um long and 14— 16.5 /um wide. It is only slightly larger than two paired pleurae, 
the latter being well distinguished and convex. There are two pairs of tufts of cephalic 
tactile cilia. There is hypostomion with short and weak transverse furrow (Fig. 56 — 
hf). Posterior trunk portion is markedly constricted. Adhesive tubes, being 11 — 12.5 /um 
in length, are straight and distally only weakly narrower than basally. A paired band of 
ventral locomotory cilia extends along the whole body. There are three pairs o f dorsal
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sensory bristles being implanted on the head (Fig. 55 — be), neck and posterior trunk 
portion. The bristles of the rearmost pair originate from double-keeled, or rather double- 
-spined, scales.

The body is covered with one-lobed scales being concave-edged posteriorly and 
bearing short simple spines. They are arranged in 19—21 longitudinal alternating rows, 
21—23 in each. The trunk scales are 4—5.2 jum long and their spines 2—4 yum. V entro
lateral trunk  spines are longer than those from sides and dorsum. The longest and also 
thin and strongly bent are these spines which belong to two most ventrolateral paired 
rows. Some rearmost pairs of them , 9— 12.5 yum in length, project laterally along the 
constricted caudal trunk portion. Caudal furca base is provided dorsally with several 
pairs of round spined scales being nearly smaller than trunk ones. The ventral field is 
smooth except for its rear where a pair of 8.5— 13.5 yum long keeled scales with 
4—6 yum long spines occur. Occasionally, a few supplem entary small elliptic scales 
occur just rostral to them.

The m outh ring, 6—8 yum in diameter, is subterminal and directed clearly vcntrally. 
It is thick-walled and distally furnished with long bristles. The pharynx is very short

Figs 55— 59. Chaetonotus sanctipauli sp. nov. Fig. 55 — dorsal view, Fig. 56 — ventral view, Fig. 57 —
cephalic spined scale, Fig. 58 — trunk spined scale, Fig. 59 — distribution of dorsal trunk spined scales.
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(its length rarely exceeds Va of body length) and unusually thick. Both its ends are in 
form of strong bulbs, the posterior one being stronger than the other and at least as 
wide as Vi of pharynx length. I have occasionally observed a pharyngeal tooth being 
unpaired  and rather weak (Fig. 56 — to). All the specimens studied were in partheno- 
genic phase of life.

T a x o n o m i c  r e m a r k s .  Ch. sanctipauli sp. nov. is a typical member of the ma- 
ximus species group. It seems to stand closest to Ch. brevispinosus Z e l i n k a , 1889. Both 
gastrotrichs have similar body covering with round one-lobed scales with concave 
posterior edges and short simple spines, thick-walled m outh ring directed ventrally 
(own observation of Ch. brevispinosus from Poland) as well as short and thick pharynx. 
However, Ch. sanctipauli differs from the compared species in having considerably 
larger head and still thicker pharyngeal bulbs. The posterior lateral spines are in both 
species longer than those on m id-trunk, however, those in Ch. sanctipauli are thinner 
and more numerous than in compared species (only two pairs of them  occur in 
Ch. brevispinosus).

Table 16. Morphometrical features o f Chaetonotus sanctipauli sp. nov.

Feature Range X N

Body length 126— 135 /am 131.2 5
Length of adhesive tubes 11 — 12.5 Mm 11.6 6
Pharynx length 28— 34.5 Mm 29.9 6
Pharynx formula a 44.6—47.6% 46.2 4

n 38.9—44.1% 41.2 4
m 41.1— 51.5% 45.8 4
P 50.4— 59.3% 53.8 4

Diameter of mouth ring 6—8 Mm 6.9 5
Cephalion length 15.5 Mm 1
Cephalion width 14— 16.5 Mm 15.1 4
Total number of longitudinal rows of scales 19— 21 20.3 3
Number of scales in a single longitudinal row 21—23 22.0 3
Ratio o f scale distribution 82.6— 100.0% 92.7 3
Length of trunk scales 4— 5.2 Mm 4.8 3
Length of neck spines 1.5— 3 Mm 2.2 4
Length of trunk spines 2—4 Mm 2.8 6
Length of terminal spines o f the ’’dorsal” type 2.8—4 Mm 3.2 5
Length of terminal spines o f the ’’ventrolateral” type 9— 12.5 Mm 10.5 4

C h a e to n o tu s  v e n tro c h a e tu s  sp. nov.

(Figs 60—62, Tab. 17)

E t y m o l o g y .  From the Latin ’’ventralis” — ventral and the Greek ’’khaite” — long hair, referring to 
the presence of conspicuous ventral spines at the furca base.

M a t e r i a l .  1 station, 2 samples, 10 specimens. SP: the Jureia Reserve — mangrove of the Rio Guarau 
(10), the salinity of water was 5 per mille when sampled. Among silt and sand.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 19.7.1984, will be deposited in the Department 
of Zoology, University o f Sao Paulo. Three paratypes from the same sample are kept in the author’s collec
tion.

http://rcin.org.pl



4 8 J. Kisielewski

D i a g n o s i s .  Chaetonotus from the maximus group having body 151 — 186 jum in 
length. Head outline distinctly five-lobed. Spined scales probably one-lobed and 
concave-edged posteriorly, distributed in 37 longitudinal alternating rows, 38—42 in 
each. Spines simple, 4—8 /Lim long on trunk. Dorsal scale rows obliquely disposed 
along caudal trunk  portion. Furca base with several (typically three) pairs of thick-base 
and obliquely disposed spines 6.5—7.5 /um long dorsally and several pairs of similarly 
sized but thinner spines ventrally.

D e s c r i p t i o n
The body is slender and 151 — 1 8 6  jum long. Like that of Ch. maximus E h r e n b e r g , 

the head is elongated and exhibits five distinct and similarly-sized lobes. The hyposto- 
mion is delicate showing a paired anterior protuberance and no transverse furrow. The 
adhesive tubes are 1 5— 1 6 .5  /xm long, thick, straight, and dully-ended being disposed in 
parallel far away from each other or coming apart. There are two well-separated pairs 
of tufts of cephalic tactile cilia. The ventral locomotory ciliature consists of a paired 
band that extends along the whole body. There is a pair of trunk dorsal sensory bristles 
which arise from double-keeled scales.

< ; o 01

02

Figs 60—62. Chaetonotus ventrochaetus sp. nov. Fig. 60 — dorsal view, Fig. 61 — ventral view, Fig. 62 —
discernible portion of spined scale (enlarged).

http://rcin.org.pl



Inland-water Gastrotricha from Brazil 4 9

The body is covered with spined scales being distributed in 37 longitudinal alter
nating rows, 38—42 in each. The rows are disposed parallelly except for dorsal side of 
posterior trunk portion where their arrangem ent is distinctly oblique. The shape of no 
entire scale was satisfactorily studied, however, the appearance of its concave posterior 
edge suggests that the scale is one-lobed. The spines are strongly bent, on head and 
neck in particular, becoming only slightly longer from rostral to caudal and reaching 
maximum length of 4—8 /um on m id-trunk region. At furca base, there are usually 
three pairs of 6.5—7.5 /urn long dorsal spines which are directed obliquely to mid- 
-dorsal line and show their basal portions much thicker than those of all the other 
spines. Ventral and lateral sides of furca base are also provided with spines which are 
either of the same length as dorsal furca spines or somewhat shorter, being however 
th inner. The ventral field ends with a pair of 11 jum long keeled scales with terminal 
spines 4 /jm long. The intestinal field portion is covered with keeled and spined scales 
that are usually arranged in 8 longitudinal alternating rows. The spines become shorter 
and shorter from caudal to rostral. The pharyngeal field portion was found naked.

T he m outh ring is 6.5— 8 /um in diameter and exhibits distal bristles. For the body 
size, the pharynx is long reaching 49—56 /am. It is narrow and shows only weak te r
minal dilation. Apart from parthenogenic specimens, I have found two worms with 
herm aphroditic characters. They were provided with the bilobed organ x as well as rod- 
-shaped spermatozoa approximately 12 /urn in length.

T a x o n o m i c  r e m a r k s .  The newly-described species appears to be close to Ch. 
polyspinosus G r e u t e r , exhibiting conspicuous dorsal furca spines, obliquely-disposed 
dorsal scale rows along posterior trunk portion (see the description of Ch. polyspinosus 
in the present paper) as well as spined scales on the ventral field. However, the dif
ference in length between dorsal furca spines and m id-trunk ones is not substantial in 
Ch. ventrochaetus, in contrast to Ch. polyspinosus. Further character in which the newly-

Table 17. Morphometrical features o f Chaetonotus ventrochaetus sp. nov.

Feature Range X N

Body length 151 — 186 /am 172.5 8
Length of adhesive tubes 15— 16.5 /am 15.4 8
Pharynx length 49— 56 /am 52.4 8
Pharynx formula a 20.5—24.1% 22.1 5

n 16.8—21.2% 19.0 5
m 18.8— 22.0% 20.8 5
P 25.2— 28.9% 26.9 5

Diameter of mouth ring 6.5— 8 /am 7.1 6
Cephalion width 15—21 /am 19.1 6
Total number of longitudinal rows of scales 37 2
Number of scales in a single longitudinal row 38; 42 2
Ratio o f scale distribution 88.1; 97.4% 2
Length of neck spines 4—6.5 /am 5.2 7
Length of trunk spines 4 —8 /am 6.1 8
Length of rearmost spines 6.5— 7.5 /am 6.8 6
Length ratio of terminal spines 3.6—4.5% 4.0 6
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-described worm differs from Ch. polyspinosus is the presence of long ventral furca 
spines in the former, which is a feature unknown within the genus Chaetonotus (except 
for Ch. pseudopolyspinosus sp. nov.). Moreover, Ch. ventrochaetus shows its spines, those 
from head and neck in particular, longer than respective spines in Ch. polyspinosus. 
A lthough the spine shape was not satisfactorily studied in Ch. ventrochaetus, it m ust be 
quite different from that of Ch. pseudopoly spinosus, since the scales of the latter are 
unusually narrow and only slightly cut posteriorly.

s p in u lo s u s  Group

C h a e to n o tu s  h y s tr ix  M e ć n i k o w , 1865 

(Tab. 18)

M a t e r i a l .  1 specimen. SP: the Jureia Reserve — a river (15). Among moss.

C o m p a r a t i v e  d e s c r i p t i o n .  The animal found showed no morphological dif
ference from the members of the species which I have previously collected from many 
stations in Poland ( K i s i e l e w s k i  1981 and 1986b). Like in the European specimens, the 
length of spines, both these from dorsum  and body sides, increased gradually along the 
rostral body half, which is a character differing Ch. hystrix from Ch. macrochaetus Z e - 

l i n k a  and Ch. persetosus Z e l i n k a . The scales which are actually of the same shape in 
the Polish specimens of Ch. hystrix, Ch. macrochaetus and Ch. persetosus, were also 
similar in the case of the Brazilian worm. The spine lateral denticle was located near to 
the spine end. The ventrolateral spines were of the same length as those from 
remaining body sides, being however thinner and more bent. The ventral field ended 
with a pair of 7 fam long keeled scales, whereas on the intestinal field portion short and 
regularly distributed lines were visible, being either the scale margins, or weak spines. 
The pharyngeal field portion was found naked.

Table 18. Morphometrical features of a Brazilian specimen of Chaetonotus hystrix compared 
with various literature data from Europe

Feature Value
Literature

data

Body length 81 /am 80— 130 /am
Pharynx length 26.5 /am 21— 31 /am
Pharynx formula a 31.3% 26—30%

n 23.4%
m 23.4% 21—23%
P 33.2% 35— 37%

Total number of longitudinal rows of scales 15 11 — 13
Number of scales in a single longitudinal row 12 13— 14
Ratio of scale distribution 125% 100%
Length of neck spines 5— 6 jxrn 3—8 /am
Length of trunk spines 7.5 /am 10—21 /am
Length of rearmost lateral spines 8.5 /am
Length ratio o f terminal spines 10.5%
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C h a e to n o tu s  m a c ro c h a e tu s  Z e l i n k a , 1889

(Tab. 19)

M a t e r i a l .  1 specimen. SP: region of Sao Carlos — a pond (9). Among silt.

Recorded for the first time from South America.

C o m p a r a t i v e  d e s c r i p t i o n .  The specimen found was larger than typical 
European members of the species. It showed all mean specific features, i. e. sharp in
crease of spine length at the beginning of trunk as well as the presence of long, thick 
and strongly bent trunk rear lateral spines, those that preceded the rearmost pair in 
particular. All the ventrolateral spines were thin, strongly bent and simple, those be
longing to the first longitudinal row counting from cilia bands being the shortest (7 gm  
long on trunk). The ventral field term inated with a paired keeled and spined scale, the 
total scale-spine length amounting to 7 jum. The covering of intestinal field portion 
consisted of round keeled scales distributed in 8 longitudinal alternating rows, 16 scales 
in a row and having diameter of 2.5 /um. At the end of pharyngeal field portion, three 
such scales occurred in every longitudinal row, while the anteriormost field region was 
smooth.

Table 19. Morphometrical features of a Brazilian specimen of Chaetonotus macrochaetus compared 
with various literature data from Europe (considerably different data b y  P r e o b r a ż e n s k a j a  1 9 2 6  excluded)

Feature Value
Literature

data

Body length 151 /urn 65— 140 gm
Length of adhesive tubes 13 /um 9— 11 /urn
Pharynx length 41 /um 20—40 /urn
Pharynx formula a 30.5% 26—28%

n 21.0%
m 24.6% 18—21%

P 32.4% 32— 33%
Diameter of mouth ring 6 /um 4.5— 5 /um
Cephalion length 12 /urn
Cephalion width 15 /urn
Total number of longitudinal rows of scales 15 13— 14
Number of scales in a single longitudinal row 15 14
Ratio of scale distribution 100% 93— 100%
Length of trunk scales 10 /u m 6— 13 /um
Length of trunk spines 17—20 /um 8.5—23 /um
Localization of lateral denticle on trunk spines 15— 18% 20—25%
Length of rearmost lateral spines 12.5 /urn 9.5—20 /um
Localization of lateral denticle on terminal spines 21%
Length ratio of terminal spines 8.3% 15— 16%

C h a e to n o tu s  n o v e n a r iu s  G r e u t e r , 1917 sen su  B a l s a m o  1983b
(Tab. 20)

M a t e r i a l .  2 stations, 2 samples, 3 specimens. SP: region of Sao Paulo — a pond (2); the Jureia Re
serve — a river (12). Among silt (2) and root systems of Salvinia natans (2).

Recorded for the first time from South America.
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Table 20. Morphometrical features of a Brazilian specimen of Ch. novenarius s. B a l s a m o  1983b compared
with literature data from Italy ( B a l s a m o  1983b) and Poland ( K i s i e l e w s k i  1981 — a s  Ch. anomalus)

Feature Value
Literature 
data from 

Italy

Literature 
data from  

Poland

Body length 163 /um 106— 138 /um 154— 172 /um
Length of adhesive tubes 23.5 /um 19— 21 /um
Pharynx length 42 /um 27.5— 32 /um 40—46 /um
Diameter of mouth ring 5.5 /um 4.5— 5.5 /um
Length of dorsal trunk spines 32— 79 /um 36— 76 /um
Localization of more proximal lateral denticle 24—29% 23— 31%
Localization of more distal lateral denticle 13— 16% 12— 14%
Length of ventrolateral trunk spines 15— 16.5. /um 17— 19 /um
Length of rearmost lateral spines 18 /um 26— 33 /um 20— 32 /um
Length ratio of terminal spines 11.0%

C o m p a r a t i v e '  d e s c r i p t i o n .  As far as the body dimensions are concerned, the 
worm from Brazil was in accordance with the specimens found by myself in Poland 
( K i s i e l e w s k i  1981 — as Ch. anomalus) while it was larger than the gastrotrichs studied 
by B a l s a m o  (1983b) in Italy. The Brazilian worm showed conformity in all im portant 
diagnostic characters both with Italian and Polish specimens. Its body was covered with 
scales, the majority of dorsal ones being furnished with at most rudim entary spines. 
Long spines occurred only ventrolaterally (not dorsolaterally as B a l s a m o  has recorded) 
and on nine antero-dorsal trunk scales. The dorsal spines were provided with two sub
sequent lateral denticles, more distal of them being smaller than the other. Also the 
ventral field arm ature was in accordance with observations from Italy and Poland. The 
anterior field portion was covered with scales fused one with another, forming thus a 
single longitudinal row of short and wide ’’plates” . The posterior field region covering 
consisted of numerous keeled scales, whereas the field term inated with a paired keeled 
scale provided with 14 /um long spine.

Chaetonotus perse to su s  Z e l i n k a , 1889 

(Figs 63, 64, Tab. 21)

M a t e r i a l .  1 specimen. SP: region of Sao Paulo — a reservoir (4). Among root systems of Pistia stra- 
tiotes.

Recorded for the first time from South America.

C o m p a r a t i v e  d e s c r i p t i o n .  The Brazilian worm corresponded to the original 
description as far as principal specific characters are concerned. The head spines were 
very short and probably simple. Short spines, being however somewhat longer that 
those from head, arised from the neck region, the anterior Vi portion of trunk and whole

Figs 63, 64. Chaetonotus persetosus Z e l i n k a .  Fig. 63 — dorsal view, Fig. 64 — ventral view of caudal
body half.
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Table 21. Morphometrical features o f a Brazilian specimen of Chaeionotus persetosus compared with various
literature data from Europe and those from Japan ( S A I T O  1937)

Feature Value
Literature 
data from 

Europe

Literature 
data from 

Japan

Body length 97 /am 72— 113 /am 136 /am
Length of adhesive tubes 8.5 /im 7.5 /am
Pharynx length 25 /am 20— 37 /am 34 /am
Pharynx formula a 30.0%

n 22.4%
m 23.6%
P 33.6%

Diameter o f mouth ring 4 /am
Cephalion width 12.5 /am
Total number of longitudinal rows of scales 13
Number o f scales in a single longitudinal row 13 12— 14
Ratio of scale distribution 100%
Length o f neck scales 2 /am
Length of trunk scales 5— 7 /am 5 /am 11.5 /am
Length of neck spines 1.5—2.5 /am 2.5— 11 /am 5.5 /am
Length of trunk spines up to 11 /am 12.5—23 /am 20.5— 22 /am
Localization of lateral denticle on trunk spines 5—8%
Length of rearmost lateral spines 10 /am
Localization of lateral denticle on terminal spines 15%
Length ratio of terminal spines 10.3%
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fourth paired longitudinal row, counting from mid-dorsal line. Thus, the occurrence 
of conspicuously longer spines was restricted to some longitudinal rows of the posterior 
2/) of the trunk , viz. the median row, two next paired ones (to a total of five dorsal 
rows therefore) as well as to a paired lateral row' (the 5th one). All the conspicuous 
trunk spines were shorter (up to 10.5 yum long) and weaker than in the respective body 
portion of Ch. macrochaetus and Ch. hystrix. T he scales in both paired ventrolateral 
rows were provided with thin and bent spines. The ventral field ended with a pair o f 7 
fj.m long keeled scales. The covering of the posterior portion of intestinal field region 
was honeycomb-like, consisting of elongate-hexagonal unkeeled scales ca. 1.3 yum long, 
distributed in 5 longitudinal alternating rows, 7 in each. Rostral to them, the field ap
peared to be free from scales.

b o g d a n o v ii  G roup

C h a e to n o tu s  a c a n th o c e p h a lu s  V a l k a n o v , 1937

(Figs 65—68, Tab. 22)

Ch. aff. acanthocephalus'. K I S I E L E W S K I  1981.

M a t e r i a l .  5 stations, 6 samples, 6 specimens. SP: region of Sao Carlos — reservoir (6), a pond (9); 
the Jureia Reserve — a river (12), a rain puddle (16). MS: a pond (18). Among silt (9, 12, 16), sand (6) as 
well as root systems of Eichhornia crassipes (12) and Salvinia nutans (18).

Recorded for the first time from South America.
C o m p a r a t i v e  d e s c r i p t i o n .  Contrary to the European population showing 

amazingly invariable body arm ature ( V a l k a n o v  1937, K i s i e l e w s k i  1981), the speci
mens found in Brazil exhibited some variability. The body habitus, presence of five pe
culiar cephalic scales and num ber of scales in a longitudinal row in the worms from the 
Jureia Reserve and Sao Carlos region were as in specimens from Europe. The body 
length of the Jureia specimen is within the range recorded for the European worms, 
whereas both measured Sao Carlos gastrotrichs were larger than reported from Europe. 
The general long-spine distribution pattern with 2—3 pairs of conspicuous lateral neck 
spines and a transversal ’’band” of the m id-trunk ones, is similar both within Brazilian 
population and between it and European material. However, the inserting place, num 
ber and relative length of the conspicuous spines vary in details even within a local 
population (compare data of both Sao Carlos specimens). For instance, a small gastro- 
trich from the Jureia had three pairs of lateral neck spines only slightly longer than the 
neighboring spines (Fig. 68), whereas the respective spines in larger worms from the 
Sao Carlos region had only two pairs of such spines but being proportionally much 
longer (Figs 65, 67). The occurrence of conspicuous trunk spines in the worm from 
Jureia and one of Sao Carlos specimens (Fig. 65) was restricted to a transverse row of 
spines which belonged to every other longitudinal row, while another gastrotrich from 
Sao Carlos (Fig. 67) showed additionally four paired conspicuous spines in a longitu
dinal row which is next to the median one, viz. 7th, 9th, 10th and 11th spines counting 
from rostral to caudal. At the furca base, two pairs of long lateral, spines usually occur, 
however, the Jureia specimen showed also an unpaired long spine in the median longi
tudinal row. The ventral field in all the Brazilian specimens was covered in similar 
manner. It ended with a paired spined scale, the scale being 5—8.5 yum long, and the
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spine 2—4 jum. The intestinal field portion bore smaller spined scales arranged in 5 
longitudinal alternating rows, 12— 17 in each, while in the pharyngeal portion the scales 
with short or rudim entary spines were arranged in 3—4 longitudinal alternating rows,
6— 7 in each (Fig. 66). The paired smooth plate (Fig 66 — pi) which may be hom olo
gous to a similarly situated one in Lepidodermella squarnata (DujARDIN), occurred just 
caudal to hypostomion (hy). Although typical European specimens of Ch. acanthocepha
lus are very stable morphologically, a form w'hich differs from them  has been also de
scribed, i. e. Ch. aff. acanthocephalus: K i s i e l e w s k i  1981. The form is characterized by 
larger num ber of longitudinal alternating rows of scales (13 compared with 9 in the 
type-form ). It should be remem bered that all the specimens from Brazil showed an in
term ediary value, i. e. 11. The scale of Ch. aff. acanthocephalus is heart-shaped rather 
than rhomboid, which corresponds well with conditions observed in Brazilian worms. 
T hus, it is believed that in spite of discontinuous variability of European material 
(being besides very scarce), the form Ch. aff. acanthocephalus: K i s i e l e w s k i  1981 repre
sents the same species as the type-form, like all the specimens found in Brazil.

Figs 65—68. Chaetonoius acanthocephalus V a i . k a n o v . Fig. 65 — dorsal view of a specimen from Sao Carlos 
region, Fig. 66 — ventral view of the same specimen. Fig. 67 — dorsal view of the largest Sao Carlos speci
men, Fig. 68 — dorsal view of the Jureia specimen. Conspicuous spines on Figs 65, 67 and 68 marked with 

black to facilitate comparison of their distribution.
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Table 22. Morphometrical features of a Brazilian specimen of Chaetonotus acanthocephalus, compared
with various European data on type-form and those on Ch. aff. acanthocephalus: K I S I E L E W S K I  1981

Feature

Specimens from Brazil Literature 
data on 

Ch. acantho
cephalus 

from Europe

Literature 
data on
Ch. aff. 
acantho
cephalus 

( N=l )

A speci
men from 

Jureia
(N=l )

Specimens from 
Sao Carlos

Value N

Body length 123 /um 159; 175 /um 2 100— 148 /um 157 /um
Length of adhesive tubes 11 /um 17 /um 2 14— 16 /um
Pharynx length 34 /urn 43; 54 /um 2 37—49 /um 48 /um
Pharynx formula a 22.1% 25.8% 1 21— 25% 21%

n 22.1% 25.8% 1
m 28.4% 25.6% 1 22—25% 21%

P 31.0% 27.9% 1 24— 28% 26%
Diameter of mouth ring 5 /urn 5 /um 1 6.5—8 /um 7.5 /um
Total number of longitudinal rows of scales 11 11 2 9 13
Number of scales in a single longitudinal row 17 17 2 16— 18 20
Ratio of scale distribution 64.7% 64.7% 2 50— 53% 65%
Length of neck scales 6; 7 /um 2 4— 7 /um 5 /um
Length of trunk scales 5.5— 7 /um 7.5—9.5 /um 2 5.5— 8 /um 6 /um
Length of dorsal neck spines 6 /urn 4— 5 /um 2 5 /um 6 /um
Maximum length of lateral neck spines 7.5 /um 19.5 /um 2 11 — 15 /um 11.5 /um
Length of shorter trunk spines 6 /urn 5.5—8 /um 2 8—9 /um 6 /um
Maximum length of trunk spines 12.5 /um 23; 28 /um 2 16.5— 22 /um 16 /um
Length of rearmost lateral spines 8 /um 19.5 /um 2
Length ratio of terminal spines 6.5% 11.1; 12.3% 2

Subgenus C h a e to n o tu s  (Z o n o c h a e ta ) R e m a n e , 1927

C h a e to n o tu s  (Z o n o ch a e ta ) a c a n th o d e s  S t o k e s , 1887 

(Fig. 69, Tab. 23)

M a t e r i a l .  2 stations, 2 samples, 2 specimens. SP: region of Sao Carlos — a pond (5); the Jureia Re
serve — a ground vegetation of Bromeliaceae bordering the Atlantic beach (14). Among silt (5) and in water 
recipients o f Bromeliaceae (14).

Recorded for the first time from South America.

C o m p a r a t i v e  d e s c r i p t i o n .  Specimens from Brazil agree with individuals of 
the species collected by myself from Sphagnum  peat bogs in Poland and Finland 
( K i s i e l e w s k i  1981). Like some worms from Poland, those from the Jureia Reserve and 
region of Sao Carlos did not show a ’’double” anterior scale edges as shown on 
S t o k e s ’ drawing (1887, Fig. 29). The scales that occur caudal to the m id-trunk trans
verse row of longer spines are of the same shape as the others but bear rudimentary 
spines. M any observations from Poland supplied with some consistent ones from Brazil 
allow to contribute new details to the species characteristics.
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The body is stumpy. Head is covered with cephalion and two pairs of distinct pleu
rae. All the pleurae are of equal size being however smaller than cephalion. There is a 
hypostomion exhibiting occasionally a weak transverse furrow (Fig. 69 — hf). A pecu
liar character is the presence of two anteriorm ost lateral paired spines being longer than 
other cephalic and neck ones and having their proximal portions much thicker and 
distal portions hairlike and strongly bent (Fig. 69 — sa). Another peculiarity is a co
vering of ventral field end. The field term inates with four instead of two scales, being 
all of the same size, placed side by side and having keels continued as spines (Fig. 69 
— vd). The scale and spine lengths which were measured in one of specimens from 
Sao Carlos, reached 7 /jm  and 3 yum respectively. The intestinal portion of ventral 
field was covered with round spined scales, which, in the same specimen, were arranged 
in 7 longitudinal alternating rows (9 in another animal from Jureia), 15 in a row. The 
scales were 2—2.5 yum long while the spines, measured near the field end, were 2.5 yum 

long and became shorter and shorter from caudal to rostral. The scales of the pharyn
geal field portion were 1.5 /urn long and provided with rudim entary spines. They were 
arranged in 7  longitudinal alternating rows, ca. 5 in each. An additional specific charac
ter is the appearance of m outh ring. The ring is thick-walled and directed ventrally, 
which makes it almost circular when observed from above.

fc> Q OC* 
© O Q  \

SOfim
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Fig. 69. Chaetonotus acanthodes STOKES, ventral view.
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Table 23. Morphometrical features of Brazilian specimens of Chaeionoius acanthodes compared with literature
data from Poland ( K i s i e l e w s k i  1981)

Feature
A speci

men from 
Jureia

A specimen 
from Sao 

Carlos

Literature 
data from 

Poland

Body length 125 /urn 135 /um 124— 159 /um
Length of adhesive tubes 9.5 nm 9— 12.5 /um
Pharynx length 32 /urn 34 /um 31— 39 /um
Diameter of mouth ring 6.5 /urn 7 /um 6.5—9 /um
Cephalion length 12.5 /urn
Cephalion width 13 /um 12.5 /um
Total number of longitudinal rows of scales 18 13—20
Number of scales in a single longitudinal row 22 22 20—24
Ratio o f scale distribution 81.8% 71—96%
Length o f neck scales 4 /um 3— 5.5 /um
Length of trunk scales 6.5— 7 um 5—8.5 /um
Length of trunk spines 3— 5 /um 4 /um 2.5—9 /um
Length of ’’band” spines 12.5 /um 14— 15.5 /um 10.5— 16.5 /um
Length of rearmost lateral spines 7.5 /um 7 /um 6.5— 16.5 /um
Length ratio of terminal spines 6.0% 5.2% 4— 10%

C h a e to n o tu s  (Z o n o c h a e ta ) b isa cer  GREUTER, 1917 

(Fig. 70, Tab. 24)

Ch. guruguetoi G r o s s o ,  1973a, n. syn.
Ch. cfr. truncatus: B a l s a m o  1981.

M a t e r ia l .  4 stations, 7 samples, 25 specimens. SP: region of Sao Paulo — a pond (1) and a reservoir
(4); 23 specimens. PA: ponds (23, 25); 2 specimens. Among silt (1, 4, 23, 25) and root systems of Pisiia stra- 
tiotes (4).

C o m p a r a t i v e  d e s c r i p t i o n .  Specimens from the region of Sao Paulo and 
Belem were in conformity with European ones including those known by myself from 
Poland ( K i s i e l e w s k i  1979 and 1981). The body habitus and scale shape were as in 
compared animals. On the m iddle-trunk, there occurred dorsally identical transverse 
’’band” of long spines being all terminally bifurcated, of equal size and equal thickness 
along their whole length. Like European members of the species, the furca base was 
provided laterally with a paired long spine which extended beyond adhesive tube ends. 
Similarly to European population, a variability in num ber of transverse row (’’band”) 
spines was observed, however, its range was narrower than within the Polish popula
tion. T he Belem specimens had eight such spines. The majority of twelve worms col
lected from the reservoir Billings (region of Sao Paulo) had seven but some also six, 
eight and nine spines and (a presum ably juvenile one) five spines. It should be remem
bered that variability range of this character within European population is from 7 to 
20 — compare K i s i e l e w s k i  1979 and B a l s a m o  1981, Ch. cfr. truncatus). On the basis 
of new observations from Brazil, the species description may be supplied with some de
tails. The scales of dorsal ’’band” spines belong to some subsequent longitudinal alter
nating rows. In  spite of this, the ’’band” scale arrangem ent is linear, since every other 
of the scales is removed caudally compared with other scales of the same row (Fig. 70).
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The intestinal section of ventral field was covered in its middle and caudal portions 
with keeled scales distributed in 10— 15 longitudinal alternating rows, 9— 10 in each. 
The 22—27 /urn long foremost portion of intestinal field region as well as the whole 
pharyngeal field section were free from scales.

In  one of my earlier papers ( K i s i e l e w s k i  1979), the gastrotrich described by S a it o  

(1937) from Japan under the name Ch. truncatus was synonymized with Ch. bisacer. 
Also the names Ch. guruguetoi G r o s s o , 1973a given for the gastrotrich from Argentina 
and Ch. cfr. truncatus: B a l s a m o  1981 should be considered synonyms of the G r e u - 

t e r ’s species basing on the same argum entation. Although the Argentinean gastrotrich 
exhibits the num ber of ’’band” spines as low as five, this cannot be an argument for its 
separate status since this feature varies both within European and South American 
populations.

Table 24. Morphometrical features of Brazilian specimens of Chaetonotus bisacer compared with literature 
data from Argentina ( G r o s s o  1973a — as Ch. guruguetoi), various literature data from Europe and those from

Japan ( S a i t o  1937)

Feature

Specimens from 
Sao Paulo

A speci
men 
from 

Belem

Ch. "gu
rugue

to i”

Other
literature

data
Range X N

Body length, terminal spines
excluded 180—207 /am 196.8 5 191 /am 164—203/am 157— 2 2 2 /am

Length of adhesive tubes 17— 20.5 nm 18.6 7 19.5 /am
Pharynx length 39—44 /am 41.5 7 42 /urn 32— 35 /am 44— 57 /am
Pharynx formula a 28.9— 32.1% 30.7 3 29.3% 31%

n 20.0—28.5% 23.0 3 19.3%
m 20.5—28.5% 24.0 3 22.4% 22%

P 37.8—47.9% 41.3 3 35.7% 40%
Diameter of mouth ring 4.5— 5 /am 4.8 3 5.5 /am 4 /am
Cephalion width 18 /am 1 17.5 /am
Total number of longitudinal

rows of scales 23— 33 27.0 3
Number of scales in a single

longitudinal row 22—23 22.3 3 21— 25
Ratio of scale distribution 100— 150% 121.2 3
Length of neck scales 6 /am 2
Length of trunk scales

behind ’’band” scales 7— 12.5 /am 9.9 4
Number of spines in

a transverse ’’band” 6—9 7.2 12 8 7 7— 20
Length of ’’band” spines 27.5— 30.5 /am 29.3 9 27 /am 25 /am 19.5— 41 /am
Length of rearmost lateral

spines 39—47 /urn 42.1 8 38 /am 35— 38 /am 40— 50 /am
Length ratio of terminal

spines 19.3—24.2% 21.0 5 19.9%

http://rcin.org.pl



6 0 J. Kisielewski

50/jm

n im im U J Ammm
A$ ®®®®®®A
3f\wM®aI a$ I Prrrr®

Fig. 70. Chaetonotus bisacer G r e u t e r  — distribution of spined scales on the dorsal trunk region where a 
transverse ’’band” of long spines occurs. Long spines proper omitted, whereas their bases shown as black

triangles.

Chaetonotus  (Zonochaeta) succinctus  VoiGT, 1904

M a t e r ia l .  1 specimen. PA: a pond (25). Among silt.

Recorded for the first time from South America.
C o m p a r a t i v e  d e s c r i p t i o n .  Although the gastrotrich has not been examined 

in detail, it was in agreement with the specimens of the species known by myself from 
Poland ( K i s i e l e w s k i  1981, 1986b) as far as the body size and habitus, num ber and 
appearance of ’’band” spines as well as both the dorsal and ventral cuticular covering 
are concerned.

Genus H eterolep idoderm a  R e m a n e ,  1927

H eterolep idoderm a gracile  R e m a n e ,  1927 

(Tab. 25)

Ichthydium stokesi G r o s s o ,  1973b, n. syn.

M a t e r ia l .  2 stations, 2 samples, 3 specimens. MS: a river (17); 2 specimens. PA: a pond (25); 1 spe
cimen. Among silt.

C o m p a r a t i v e  d e s c r i p t i o n .  The specimens found are in every respect in con
formity with those studied in great num ber by myself on the basis of material derived 
from diverse environments in Poland ( K i s i e l e w s k i  1981 and 1986b). The body of Bra
zilian worms is as slender as in European members of the species being considerably 
constricted along trunk caudal portion. The adhesive tubes are rather short, straight and
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directed almost parallelly. Like specimens from Poland, the scales are hardly noticeable, 
although weak keels are visible and the body margins are regularly undulated. The 
pharynx is very short and shows two clear terminal dilations. The animals from Brazil 
and Poland show even similar behavior moving rapidly and impetuously changing direc
tion of swimming. The Belem specimen exhibited hermaphroditic structures which were 
in full conformity with those described by K i s i e l e w s k a  (1981) from Poland. Like in 
the compared case, the bilobed organ x was much elongated and spermatozoa, that were 
arranged in an unilateral cluster, were in form of long rods. Considering full conformity 
in morphological, anatomical and behavioral features between specimens living in Brazil 
and Poland, H. gracile may be regarded as one of the best documented cases of inter
continental distribution of an inland-water Gastrotricha species.

G r o s s o  (1973b) has described from Argentina a new gastrotrich Ichthydium stokesi 
characterized by the presence of unusually slender body, in posterior trunk portion in 
particular, as well as by distinctly five-lobed head and folded scaleless cuticle. The 
worm habitus is identical to that of H. gracile; also the dimensions are in agreement 
both with those from Europe and the M ato Grosso (see Tab. 25). The cuticle surface 
of H. gracile is similarly folded while the scales proper, as was already m entioned, are 
actually hardly discernible. If  one takes into account the above similarities and the fact 
that the typical form of H. gracile has been found by myself in South America, it be
comes evident that the name Ichthydium stokesi G r o s s o , 1973b should be synonymized 
with H. gracile R e m a n e , 1927.

Table 25. Morphometrical features of Brazilian specimens of Heterolepidoderma gracile compared with data 
from Argentina ( G r o s s o  1973b — as Ichthydium stokesi) and various literature data from Europe

Feature
A specimen 

from 
Pantanal

A specimen 
from 

Belem

’’Ichthydium
stokesi”

Other
literature

data

Body length 156 /am about 170 /am 126— 164 pm 140— 180 pm
Length of adhesive tubes 14.5 /am 16 /am 14— 18 pm 13 pm
Pharynx length 35 /um 33 /am 28— 35 /um 32— 38 pm
Pharynx formula a 32.0% 31%

n 23.4%
m 23.4% 25%

P 36.3% 31%
Diameter o f mouth ring 5 /am 5 /um 5.5— 6 pm
Cephalion width 12 /am 15 pm

H e te ro le p id o d e rm a  m a ju s  R e m a n e , 1927 

(Figs 71, 72, Tab. 26)

M a t e r ia l .  14 stations, 20 samples, 32 specimens. SP: region o f Sao Paulo — ponds (1, 2) and reser
voirs (3, 4); region of Sao Carlos — ponds (5, 8) and a reservoir (6); the Jureia Reserve — rivers (12, 15) and 
rain puddle (16); 27 specimens. MS: a pond (18); 1 specimen PA: rivers (27, 28, 29); 4 specimens. Among 
silt (1, 2, 3, 4, 5, 6, 16, 18, 27, 28, 29), aquatic vegetation (of Pistia stratiotes — 4, Salvinia natans — 12, 
moss — 15, 16 and Nymphaeaceae — 28) as well as among sand (6, 8).
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Table 26. Morphometrical features o f Brazilian specimens o f Heterolepidoderma majus compared with various
literature data from Europe and those from Argentina ( G r o s s o  and D r a h g  1984) and Japan ( S a i t o  1937)

Feature

Specimens from 
region of Sao Paulo

Specimens from 
Belem Literature

data
Range X N Spec. I Spec. II

Body length 130— 155 Mm 142.3 3 127 /jm 143 Aim 137— 200 Aim
Length of adhesive tubes 7— 11 ^m 9.2 3 9.5 Aim 10 Aim 7— 11 Aim
Pharynx length 34—40 /urn 38.0 3 32.5 Aim 34 Aim 32— 51 Aim
Pharynx formula a 25.0—36.8% 32.7 3 25.8% 22.9% 22— 33%

n 21.2—27.0% 24.8 3 20.6% 22.1%
m 24.2—26.0% 25.2 3 21.8% 19.7% 19— 24%
P 33.8— 38.5% 36.4 3 31.4% 30.3% 24— 31%

Diameter of mouth ring 6— 7 /um 6.7 3 5 Aim 4.5 Aim 5.5— 8 Aim
Cephalion length 11; 14 txm 2 11 Aim 12.5 Aim
Cephalion width 16—27.5 /am 22.8 3 15 Aim 15.5 Aim
Total number of longitudinal rows

of scales 45—49 47.0 3 46—63
Number of scales in a single

longitudinal row 22 1 29— 33
Ratio of scale distribution 223% 1 153— 170%
Length of neck scales 2 yum 1 1.5— 3 Aim
Length of trunk scales 3.5—4.5 iim 3.9 3 2.5 Aim 2.5 Aim 2.3— 7 Aim

7 1

(T

Figs 71, 72. Heterolepidoderma majus R e m a n e . Fig. 71 — ventral view of caudal body half, Fig. 72 — ventro
lateral keeled and spined scale.
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C o m p a r a t i v e  d e s c r i p t i o n .  The Brazilian specimens are morphologically in 
full accordance with the European m embers of the species including those studied by 
myself in Poland ( K i s i e l e w s k i  1981 and 1986b). In particular, the worms from both 
continents show the same head outline which is three-lobed and is formed by large 
cephalion and posterior pleurae. Like in Polish animals (own unpublished data), the an
terior pleurae are actually also present, however, they do not build head outline since 
they are placed more dorsally. Similarly to all Polish specimens, the caudal furca base is 
laterally thickened and covered dorsally and laterally with keeled scales that are larger 
and have more distinct edges than those from m id-trunk. The length of caudal furca 
base scales reaches in specimens from region of.Sao Paulo 4.2—5.5 /um. Like in speci
mens from Poland (unpublished observations), but to greater extent, the keels of ventro
lateral trunk scales tend to be transform ed in short spines which project beyond 
posterior scale edges. The animals from Belem exhibit such scales also on lateral m ar
gins of caudal furca base. The ventral field covering in Brazilian, Polish and German 
( R e m a n e  1927) specimens is similar as well. The field term inates with a pair of keeled 
scales being 7.5—8.5 jim long. The intestinal field portion is mostly covered with 3/j.m- 
-long keeled scales arranged in 9 longitudinal alternating rows, whereas the whole 
pharyngeal and beginning of intestinal field regions are naked.

H e te ro le p id o d e rm a  o ce lla tu m  ( M e ć n i k o w ,  1865) se n su  K i s i e l e w s k i  1981
(Tab. 27)

M a t e r ia l .  1 sample, 2 specimens. SP: the Jureia Reserve — in water recipients of the Bromelia-
ceae (14). *

Recorded for the first time from South America.

C o m p a r a t i v e  d e s c r i p t i o n .  The gastrotrichs found in the Jureia Reserve 
were somewhat smaller than the smallest specimens of the species collected from 
Sphagnum  peat-bogs in Poland ( K i s i e l e w s k i  1981). As far as the body shape and co
vering are concerned, they were in full accordance with Polish material. Among the

Table 27. Morphometrical features of Brazilian specimens of Heterolepidoderma ocellatum s. K i s i e l e w s k i  1981 
compared with data from Poland ( K i s i e l e w s k i  1981)

Feature
Specimens from Brazil

Literature
data

Specimen I Specimen II

Body length 91 /um 92 /um 95— 127 /um
Length of adhesive tubes 6 (im 7— 9.5 /um
Pharynx length 26.5 fim 26.5 /um 28— 34 /um
Pharynx formula a 26.0% 30.6% 23—31%

n 23.4% 22.6%
m 21.5% 22.6% 19—23%
P 30.9% 32.1% 23—35%

Diameter of mouth ring 4 /urn 4 /um 4— 5.5 nm
Cephalion width 8 /um 8.5 /um
Number of scales in a single longitudinal row about 25 15—24
Length of neck scales 3 /um 3 /um 1.5—4 /um
Length of trunk scales 4 /unV 3 /um 3.5—6 /um
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most im portant diagnostic characters, the parallel disposition of longitudinal alternating 
rows of scales has been observed both along pharyngeal and intestinal body region (only 
lateral neck rows were oriented slightly obliquely). The dorsal covering pattern of furca 
base was as in Polish worms and consisted of two large (4 /am in length) paired keeled 
scales being placed obliquely and median unpaired one provided with rudim entary 
spine (compare with Fig. 7 in the cited paper). The ventral field covering was also like 
that of Polish specimens, consisting of a pair of terminal keeled scales and several smal
ler keeled scales placed at the end of intestinal region. A paired ’’ocellar” granule was 
typically located, viz. between anterior and posterior pleurae. One of the specimens stu
died exhibited herm aphroditic structures, i. e. an unpaired packet of short-rod- 
-spermatozoa.

H e te ro le p id o d e rm a  ju r e ie n s e  sp. nov.

(Figs 73, 74, Tab. 28)

E t y m o lo g y .  From the geographic name ’’Jureia”, of the ecological reserve where the species has been 
discovered.

M a t e r ia l .  1 sample, 17 specimens. SP: the Jureia Reserve — the mangrove of Rio Verde. Among al
gae of Bostrychia sp.

T y p e  s p e c im e n s .  Holotype, a specimen collected on 20.7.1984, will be deposited in the Department 
of Zoology, University of Sao Paulo. Three paratypes that derive from the same sample are kept in the 
author’s collection.

D i a g n o s i s .  Heterolepidoderma having body 80— 112 /um, with a paired ventrolat
eral row of delicate lamellae. Large posterior pleurae protrude laterally; anterior pleurae 
and ’’ocellar” granules absent. Cuticular structures, distributed in 35 longitudinal alter
nating rows (including these with lamellae), 19—24 in a row. Rows of keels oriented 
clearly obliquely on neck and slightly oblique on posterior trunk portion. T runk scale 
keels not raised. Furca base dorsally with several long keels. Ventral field with keels 
along posterior portion of intestinal region; a pair of larger terminal keeled scales 
present. Frontal pharynx dilation at least as wide as terminal one, with a pair of strong 
cuticular rods.

D e s c r i p t i o n
The body, being 80— 112 /um long, varies in shape from stumpy to fairly elongated. 

Head is short being covered with cephalion and a pair of pleurae. The cephalion 
adheres entirely to head surface and is 7— 10.5 /urn long and 10— 12 /um wide. The 
large pleurae considerably project laterally. Cephalic cilia are fused into a pair of tufts. 
The hypostomion and cephalic ’’ocellar” granules were not noticeable. The neck region 
is constricted, while the trunk is the widest in its posterior portion. Adhesive tubes are 
rather long (9.5— 11 /um in length), thin and straight or weakly bent externally. The 
ventral locomotory ciliature has not been satisfactorily studied. There are two paired 
dorsal sensory bristles, the posterior one arising from double-keeled scale.

Dorsal and lateral body sides are covered with keeled scales. The scale edges are 
hard to detect while the keels are flat except for head and neck where they are slightly 
raised. The total num ber of longitudinal alternating rows of cuticular structures 
amounts to 35, whereas the num ber of scales in a row to 19—24 including 8— 10 along
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the pharyngeal body region. The keel length varies from 2 to 3.5 /um on neck and from 
3—4.5 on trunk. The scale arrangem ent is clearly oblique along neck region, paral
lel along almost whole trunk and slightly oblique at trunk end. The oblique disposition 
of neck longitudinal rows of scales results in vanishing of some median rows; for in
stance, the median rows at head front consist only of three keels. Dorsal side of furca 
base is covered with several scales that show long keels. The first ventrolateral row of 
cuticular formations consists of very delicate lamellae (Fig. 74 — vl) which can be no
ticed along the whole body, however, they are visible only at neck constriction and 
along posterior trunk region in dorsal view. Six next paired ventrolateral rows exhibit 
keels which are shorter than those from lateral and dorsal body sides. The ventral field 
ends with a pair of 7 /am long keeled scales. Its posterior portion is provided with short 
keels, whereas the anterior part of intestinal field portion and pharyngeal portion are 
naked.

The mouth ring is subterminal and rather wide. Pharynx is of medium length and 
has two clear terminal thickenings, the anterior being usually somewhat larger than the 
other and furnished with a pair of thick and long cuticular rods. I have observed only 
parthenogenic worms.

Figs 73, 74. Heterolepidoderma jureiense sp. nov. Fig. 73 — dorsal view. Fig. 74 — ventral view (ciliary bands
not marked).
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Table 28. Morphometrical features o f Heterolepidoderma jureiense sp. nov.

Feature Range X N

Body length 80— 112 /um 98.8 9
Length of adhesive tubes 9.5— 11 /um 10.0 8
Pharynx length 22— 31 /um 27.9 9
Pharynx formula a 28.6— 37.1% 33.9 5

n 21.7— 30.0% 25.8 5
m 22.4— 30.0% 26.5 5

P 27.9— 39.3% 33.5 5
Diameter o f mouth ring 4.3— 5.5 /um 4.9 8
Cephalion length 7— 10.5 /um 9.1 4
Cephalion width 10— 12 /um 11.2 5
Total number of longitudinal rows of scales 35 1
Number of scales in a single longitudinal row 19—24 22.0 3
Ratio of scale distribution 145.8% 1
Length of neck scale keels 2— 3.5 /um 2.5 3
Length of trunk scale keels 3—4.5 /um 3.7 6

T a x o n o m i c  r e m a r k s .  The genus Heterolepidoderma comprises 24 hitherto 
described species, ten of them  being dwellers of sea and brackish waters. In the m an
grove zone where H. jureiense sp. nov. has been found, the fauna related both with 
marine and freshwater species may be expected. The presence of ventro-lateral lamellae 
clearly proves that H. jureiense derives from a marine line of Heterolepidoderma since 
this character occurs in two marine species, viz. H. foliatum  R e n a u d - M o r n a n t ,  1967 
and H. axi M o c k ,  1979. M oreover, the ventrolateral lamellae characterize also the 
marine genus Halichaetonotus R e m a n e  and some marine species in the genera Chaetono- 
tus E h r e n b e r g  (Ch. variosquamatus M o c k ,  1979) and Ichthydium  E h r e n b e r g  (/. supra- 
litorale M o c k ,  1979), while they have never been detected among freshwater members 
of the Chaetonotidae. O ther characters that support close relationship of H. jureiense 
with marine Heterolepidoderma species are strong anterior pharynx dilation (like H. is- 
trianum S c h r o m ,  1972, H. axi M o c k ,  1979, H. grandiculum M o c k ,  1979, H. arenosum 
K i s i e l e w s k i ,  1988) and posterior pleurae strongly projecting laterally (like H. foliatum  
R e n a u d - M o r n a n t ,  1967, H. loricatum S c h r o m ,  1972, H. arenosum K i s i e l e w s k i ,  
1988). H. jureiense differs from H. axi in having distinct posterior pleurae and more 
numerous longitudinal rows of cuticular structures (a total of 35 dorsally, laterally and 
ventrolaterally compared with 11 dorsally) and having lamellae without any trace of 
spine. Although the Brazilian gastrotrich much resembles H. foliatum, it differs from 
the latter in having larger lamellae which clearly project laterally on neck and posterior 
body portion as well as in lacking spines on terminal ventral field scales.

Genus L e p id o d e rm e lla  B l a k e ,  1933

L e p id o d e rm e lla  m in u s  ( R e m a n e ,  1936) c h a e tife r  ssp. nov .

(Fig. 75, Tab. 29)

E t y m o lo g y .  From the Greek ’’khaite” — hair and the Latin ’’ferre” — to carry, referring to the 
presence of caudal ventrolateral spines.
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M a t e r ia l .  3 stations, 4 samples, 19 specimens. SP: region of.Sao Paulo — reservoirs (3, 4); the Jureia 
Reserve — a river (12). Among floating vegetation of Salvinia ndtans (3, 12) and Pistia stratiotes (4) as well as 
among silt (3).

T y p e  s p e c im e n s .  Holotype, a specimen collected on 28.6.1984 from a reservoir at the Department 
of Zoology, University o f Sao Paulo, will be deposited in the same department. Two paratypes that derive 
from the same sample are kept in the author’s collection.

D e s c r i p t i o n
Body length reaches 104— 114 yum. Like in the nominotypical subspecies, the body 

is stocky and the head is clearly five-lobed. Adhesive tubes are short (8.5— 11.5 yum in 
length), straight and of medium thickness.

T he body is covered with unspined scales being of almost rectangular shape and 
reaching on trunk the length 4.5—6 yum. The scales are distributed in 13— 15 longi
tudinal alternating rows, 30—31 in each. Like in the nominotypical subspecies and other 
m embers of the genus Lepidodermella, the anterior scale edges are extraverted which 
gives, under high magnification, an impression of a double edge. The rearmost lateral 
scale of every body side which belongs rather to ventrolateral longitudinal row, is al
ways furnished with spine being usually strong, reaching 6.5—9 yum and projecting lat
erally at furca base. Shorter and weaker spines occasionally occur also on other ventro
lateral trunk scales, however, this feature varies even within local population (specimens 
with and w ithout such spines were found in the Jureia Reserve). The ventral field is 
naked except for a paired keeled scale being very narrow and provided with short (up 
to 2  yum long) spine.

The m outh ring is 5—5.5 yum in diameter. It is directed ventrally and looks quite 
round while observed from above. An unsymmetrical (left or right) strong tooth is in
serted at anterior pharynx extremity. Pharynx is short and very thick. Only parthenoge- 
nic specimens have been observed.

Table 2 9 .  Morphometrical features of Lepidodermella minus chaetifer ssp. nov. compared with the present 
author’s data ( K i s i e i . h w s k i  19 81  and unpublished) on L. minus minus from Poland

Feature

L. minus chaetifer 
from Brazil L. minus 

minus from 
Poland

Range X N

Body length 104— 114 /am 110.2 6 118— 125 /am
Length of adhesive tubes 8.5— 11.5 yam 10.2 8 9— 11 yam
Pharynx length 22.5— 27.5 yam 25.0 7 24—28 yam
Pharynx formula a 42.9—47.9% 45.4 5 39—42%

n 38.4—41.5% 39.5 5
m 39.7—45.1% 42.7 5 34— 38%
P 53.1— 56.1% 54.5 5 46— 50%

Diameter of mouth ring 5— 5.5 yam 5.3 6 6 yum
Total number of longitudinal rows of scales 13— 15 13.7 3 18—24
Number of scales in a single longitudinal row 30— 31 30.3 3 33—38
Ratio of scale distribution 43.3—48.4% 45.0 3 50—63%
Length of neck scales 2.5 /am 2 2.5 yam
Length of trunk scales 4-5— 6 /am 5.1 5 3—5 yam
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Fig. 75. Lepidodermella minus chaetifer ssp. nov. — ventral view.

T a x o n o m i c  r e m a r k s .  The knowledge of European population of L. minus is 
still poor and based mainly on my uncompleted redescription ( K i s i e l e w s k i  1981) as 
the original author ( R e m a n e  1936) gave only a drawing of pharynx and mouth ring. 
The redescription and my unpublished observations made during recent studies in Po
land ( K i s i e l e w s k i  1986b) suggest, when compared with Brazilian gastrotrich, that both 
forms belong to the same species. They have similar body dimensions (the Brazilian 
form is fairly smaller), the same body habitus and head shape, ventrally directed mouth 
ring, short and very thick pharynx with an anterior tooth as well as a pair of very nar
row term inal keeled scales of ventral field. However, the form from Brazil exhibits 
some distinct features. Unlike the European form, it has a paired lateral spine located 
at furca base and occasionally additional weaker spines on the ventrolateral trunk scales. 
Another im portant difference between Brazilian and European forms consists in lower 
num ber of longitudinal alternating rows of scales and num ber of scales in a row of the 
former (13— 15 and 30—31 respectively compared with 18—24 and 33—38). The pha
rynx, being stum py in both forms, is still thicker in Brazilian worm than in European 
one. The above differences suggest a separate status of Brazilian animal which I pro
pose to consider a new subspecies, viz. L. minus chaetifer ssp. nov.
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L epidoderm ella squ am ata  ( D u j a r d i n ,  1841)

(Tab. 30)

M a t e r ia l .  11 stations, 15 samples, many specimens. SP: region of Sao Paulo — a pond (2) and reser
voirs (3, 4); region of Sao Carlos — a pond (8) and a reservoir (6); the Jureia Reserve — a river (12) and in 
water recipients of Bromeliaceae (11); many specimens. MS: a pond (18); 1 specimen. PA: ponds (24, 25) and 
a river (28); 7 specimens. Among aquatic vegetation o f Salvinia natans (3, 12, 28), Pistia stratiotes (4) and 
Lemna sp. (24) as well as a silt (2, 4, 18, 25, 28) and sand (6, 8).

C o m p a r a t i v e  d e s c r i p t i o n .  The Brazilian population shows wide variability, 
whose range is similar to that observed on peat bogs in Poland ( K i s i e l e w s k i  1981) as 
far as the majority of metrical features is concerned. There is considerable variability in 
num ber and size of posterodorsal trunk scales. However, the most im portant diagnostic 
features, viz. five-lobed and elongated head, scale shape, presence of a longitudinal row 
of wide plates on ventral field pharyngeal portion as well as long and slender pharynx 
are in full accordance with those from Europe ( Z e l i n k a  1889) and N orth  America 
( A m a t o  and W e i s s  1982). It is worthy of m ention that although a longitudinal row of 
short and wide ventral plates extends usually from hypostomion to anterior portion of 
intestinal region, I have observed in Belem some specimens with the row ending in 
front of pharynx-gut transition.

Table 30. Morphometrical features of Brazilian specimens o f Lepidodermella squamata compared with various 
literature data from Europe, North America and South America

Feature

A spe
cimen 
from 
Sao 

Paulo

A spe
cimen 
from 
Sao 

Carlos

Specimens from 
Belem

Literature
data

Range X N

Body length 160 /urn 161 /um 139— 195 /um 162.2 4 119— 220 /um
Length of adhesive tubes 00 3 14 /im 9.5— 19 /um 13.7 4 14.5— 17 /um
Pharynx length 54 /um 50 /um 44— 58 /um 48.8 4 28— 56 /um
Pharynx formula a 13.0% 22.2% 15.2—21.1% 17.8 3 16— 20%

n 13.0% 17.4% 14.5—21.1% 17.2 3
m 17.6% 16.6% 14.5— 24.3% 19.0 3 17— 24%

P 24.1% 28.2% 22.9— 36.4% 28.6 3 22— 33%
Dianieter of mouth ring 5 /um 6 /um 4.5—6.5 /um 5.5 3 4— 7 /um
Cephalion length 12 /urn 1
Cephalion width 15.5 /um 13.5; 14 /um 2
Total number of longitudinal

rows of scales 19 13 14; 15 2 18— 19
Number of scales in a single

longitudinal row 29 27 25— 39 30.7 3 23—31
Ratio of scale distribution 65.5% 48.1% 53.6; 56.0% 2 58— 66%
Length of neck scales 5 /um 4— 5 /um 2 E3.1incn

Length of trunk scales 7 /um 8— 11 /um 2 6— 8.5 /um
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L e p id o d e rm e lla  a m a zo n ica  sp. nov.

(Figs 76— 80, Tab. 31)

E t y m o l o g y .  From the name of river Amazonas, in the estuary of which the species has been dis
covered.

M a t e r i a l .  1 sample, 8 specimens. PA: the Amazonian estuary (30). In 5-cm surface layer o f clean 
sand, at high water level.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 24.2.1985, will be deposited in the Department 
of Zoology, University of Sao Paulo. Three paratypes that derive from the same sample are kept in the 
author’s collection.

D i a g n o s i s .  Slender Lepidodermella with body 199—200 jum in length. Head five- 
-lobed. Pharynx long (61—65 /am), slender, w ithout teeth. Hypostomion without trans
verse furrow, it neighbors posterolaterally with a paired supplem entary plate. Scales 
(except for neck ones) with antero-lateral horns. Scales distributed in 9 longitudinal al
ternating rows, 21—23 in each. Every dorsal and lateral longitudinal scale row with a 
longer scale at posterior trunk portion. Pharyngeal region of ventral field with single 
longitudinal series of short and wide plates.

70

711

70

HO

5 0 p m

Figs 76—80. Lepidodermella amazonica sp. nov. Fig. 76 — dorsal view, Fig. 77 — ventral view, Fig. 78—80 
— various types of scales seen from above (A) and laterally (B); Fig. 78 — from head, Fig. 79 — from neck,

Fig. 80 — from trunk.
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D e s c r i p t i o n
Body is slender and reaches length of 199— 200 /um. Head is clearly five-lobed and 

has anterior pleurae smaller than cephalion (being 18— 19 /um wide) and posterior pleu
rae. There are two pairs of tufts of cephalic cilia. Hypostomion, being 5.5—6 long 
and 9.5— 10 /um wide, is in form of rectangle and has two small protuberances placed 
antero-laterally. Like Chaetonotus acanthocephalus V a l k a n o v ,  1937, the hypostomion 
neighbors with a paired posterolateral plate being of similar size but less regular shape 
(Fig. 77 — pi). Adhesive tubes are straight, 17— 19 jum in length and have tips 
rounded-off and only slightly narrower than basal portion. Ventral locomotory cilia 
bands extend along the whole body and do not join anywhere. At least posterior dorsal 
sensory bristles occur, being set on double-keeled scales.

The body is covered with scales that are devoid of spines or keels and are distributed in 
9 longitudinal alternating rows, 21—23 in each. The scales whose anterior portions are 
extraverted, like in other species of Lepidodermella, exhibit peculiar shape. Their anterior 
edges are convex and provided laterally with a pair of hornlike protuberances (Figs 78, 80). 
Only neck scales tend to reduce these protrusions. T runk  scales are larger than those from 
head and neck, most of them reaching length 13.5— 17.5 /um and width 10— 11 jum. In 
every dorsal and lateral longitudinal scale row there is a larger postero-trunk scale 
16—21 /urn long (Fig. 77 — sc). Some (usually four) posterior scales from paired ventrolat
eral row are flat (without anterior extraversion) and considerably shorter than others. The 
trunk rear is covered dorsally with some smaller round scales. Entire caudal furca base is 
provided with scales, two pairs of the largest ones placed ventrally on inner furca margin. 
The ventral field ends with a paired unkeeled scale 15.5 /urn long and 6.5—7.5 /im wide. 
The intestinal field portion is mostly covered with unkeeled scales distributed in 4 longitud
inal alternating rows, 9 in each. Two outer longitudinal rows consist of small (3.5—4 /um 
long and 3 /um wide) scales, whereas two inner rows consist of larger square scales reaching 
dimensions of 8 /im. The whole pharyngeal and anterior portion of intestinal field region 
are covered with short and wide plates which are arranged in a single longitudinal row 
(Fig. 77 — va). There are 19 and 3—4 such plates respectively having dimensions from 
2 /um x 5.5 /um to 5.5 /um x 16 /urn.

Table 31. Morphometrical features of Lepidodermella amazomca sp. nov.

Feature Range X N

Body length 199; 200 /urn 2
Length of adhesive tubes 17— 19 /am 17.8 6
Pharynx length 61—65 /um 63.5 4
Pharynx formula a 18.6; 9.7% 2

n 15.1; 16.0% 2
m 15.6; 16.3% 2
P 22.6; 24.2% 2

Diameter of mouth ring 6.5— 7.5 /am 6.9 6
Cephalion width 18; 19 /urn 2
Total number of longitudinal rows of scales 9 3
Number of scales in a single longitudinal row 21—23 22.0 3
Ratio of scale distribution 39.1—42.9% 41.0 3
Length of neck scales 10.5 /um 2
Length of mid-trunk scales 13.5— 17.5 /am 15.0 3
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T he m outh ring, being short and having diameter of 6.5—7.5 jum, is almost te r
minal and furnished with long and thin bristles. Pharynx is long (61—65 yum) and 
unusually slender having even its posterior dilation only weakly marked. Only parthe- 
nogenic specimens have been found.

T he worm is extraordinarily agile, resembling in motion a representative of Xenotri- 
chulidae rather than Chaetonotidae.

T a x o n o m i c  r e m a r k s .  L. amazonica sp. nov. seems to be closest related to L. 
squamata ( D u j a r d i n , 1841). Apart from less important features in common, both spe
cies have long and slender pharynx and similar covering of ventral field. However, 
L. amazonica differs from L. squamata in having less num erous cuticular structures 
both if num ber of longitudinal alternating scale rows and scale num ber in a row are 
counted (num bers of 13— 19 and 23—39 respectively are reported for L. squamata — 
see Tab. 30 in the present paper). Specific characters of L. amazonica are also a pecu
liar scale shape, presence of larger postero-trunk scale in each dorsal and lateral row as 
well as occurrence of a paired posterolateral plate neighboring with hypostomion.

L e p id o d e rm e lla  broa  sp. nov.
(Figs 81, 82, Tab. 32)

E t y m o l o g y .  From the ”Broa” — a traditional name for ’’Represa do Lobo”, the water body where 
the worm has been discovered.

M a t e r i a l .  1 sample, 12 specimens. SP: region of Sao Carlos — the reservoir Represa do Lobo (6). 
Among sand.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 24.9.1984, will be deposited in the Department 
of Zoology, University of Sao Paulo. Three paratypes that derive from the same sample are kept in the 
author’s collection.

D i a g n o s i s .  Lepidodermella having body 116— 137 jiim in length. Head five-lobed. 
W ith large rectangle-oval scales distributed in 10— 12 longitudinal alternating rows, 
18— 19 in each. Ventral field without cuticular formations except for a pair of terminal 
keeled scales. Pharynx 31—35 yum long, of medium thickness, without teeth. Inner 
margins of caudal furca base with a pair of convex keeled scales.

D e s c r i p t i o n
T he body is 116— 137 yum long and rather stumpy resembling that of a member of 

the m arine genus Halichaetonotus R e m a n e  rather than of Lepidodermella. Like in Hali- 
chaetonotus, the head is round, neck exhibits well-marked constriction and adhesive 
tubes are straight and rather thick. The head is furnished with five shields, the widest 
(16— 17.5 yum wide) being the cephalion, while the smallest the anterior pleurae. There 
are two pairs of well-separated tufts of tactile cephalic cilia. The ventral head surface 
shows a pair of round light-refracting bodies which are placed behind the mouth ring 
(Fig. 82 — sp). Their function is unknown. The paired series of ventral locomotory ci
lia extends along the whole body.

T he body is covered with relatively few large scales which exhibit rounded-off an
terior edges. T he largest trunk scales are 8—9 yum long and 9— 12 yum wide. The scales 
overlap one another and are distributed in only 10— 12 longitudinal alternating rows, 
18— 19 in each. The ventral field is naked except for its rear where a pair of rather
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large and weakly-keeled scales occurs. The inner edges of the caudal furca base are 
covered with a paired 4 long scale which is convex and keeled, looking similar to 
the respective scales in the Halichaetonotus and apparently being homologous with them.

The mouth ring is fairly wide, reaching diam eter of 5—6 /um. The pharynx shows a 
weak anterior and stronger posterior dilation. N either mouth ring nor the pharynx are 
provided with teeth. One of specimens found bore rod-shaped spermatozoa 11.5 ûm 
long.

T a x o n o m i c  r e m a r k s .  The genus Lepidodermella B l a k e  includes eleven species 
so far described, ten of them inhabiting inland waters. Among them , only L. squamata 
( D u j a r d i n , 1841), L. minus ( R e m a n e , 1936) and L. macrocephala d ’H o n d t , 1971 as 
well as L. amazonica sp. nov. show clearly five-lobed head and large scales which have 
well-marked edges and overlap one another. The French species L. macrocephala can be 
excluded from further comparison as it shows much larger head than that of L. broa. 
The last species differs from L. squamata and L. minus in having less num erous and re
latively larger scales (the total num ber of longitudinal rows of scales 13— 19 and 13—24 
respectively are reported for compared species, and the num ber of scales in a row 
23—31 and 30—38 respectively). Moreover, L. broa differs from L. squamata in 
showing shorter pharynx in relation to body length as well as in lacking cuticular for
mations on the ventral field, and from L. minus in showing longer pharynx in relation 
to body length as well as in lacking the pharynx teeth. The num ber of cuticular forma-

s p

Figs 81, 82. Lepidodermella broa sp. nov. Fig. 81 — dorsal view, Fig. 82 — ventral view.
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Table 32. Morphometrical features of Lepidodermella broa sp. nov.

Feature Range X N

Body length 116— 137 nm 129.4 5
Length of adhesive tubes 13.5— 15 14.0 4
Pharynx length 31— 35 /urn 32.7 5
Pharynx formula a 26.1— 31.9% 29.5 3

n 23.3— 30.6% 26.8 3
m 25.8— 33.1% 29.5 3

P 31.7—40.3% 35.0 3
Diameter of mouth ring 5— 6 (im 5.5 5
Cephalion width 16— 17.5 /um 16.8 4
Total number of longitudinal rows of scales 10— 12 11.0 5
Number of scales in a single longitudinal row 18— 19 18.6 5
Ratio o f scale distribution 55.6—63.2% 59.1 5
Length of neck scales 3.5—4.5 jum 4.2 5
Width of neck scales 5.5— 7 ^m 5.9 5
Length of trunk scales 8—9 Mm 8.5 5
Width of trunk scales 9— 12 Mtn 10.1 5

tions in L. broa is only slightly larger than that of L. amazonica. However, the form er 
species can be easily distinguished from the latter in having smaller body size, thicker 
and much shorter pharynx and different scale shape. In addition, L. broa exhibits on 
ventral head side a pair of light-refracting bodies which have never been observed 
among other species of Lepidodermella. The diagnostic value of this character may be 
however hardly evaluated since the function of the bodies is unknown, and its occur
rence restricted to a local population is possible.

Genus A spid iophorus  VoiGT, 1904

A spid iophorus ? oculifer  K i s i e l e w s k i ,  1981 
(Tab. 33)

M a t e r i a l .  3 stations, 3 samples, 4 specimens. SP: region of Sao Paulo — a reservoir (4); the Jureia 
Reserve — a river (12) and a rain puddle (16). Among root systems of Pistia stratiotes (4) and Eichhornia 
crassipes (12) and among organic remains (16).

C o m p a r a t i v e  d e s c r i p t i o n .  The morphology of animals found in Brazil 
agreed mostly with that of specimens originally described by myself from Sphagnum 
peatbogs in Poland ( K i s i e l e w s k i  1981). In particular, adhesive tubes showed similar 
distal dilation, ventral field bore keeled scales on its intestinal portion and a pair of 
larger keeled scales with or w ithout short spines terminally. Also the majority of 
metrical features was in conformity. As far as the presence of ’’ocellar” granules is con
cerned, the Brazilian population was variable, being represented by specimens having 
either a pair of typical light-refracting bodies placed near posterior pleurae, or small 
dark spots placed uni- or bilaterally, or lacking any bodies at all. It should be stressed 
that such a variability was also observed among Polish populations of A. oculifer in
habiting other habitats than Sphagnum  peat bogs (own unpublished data). The character 
distinguishing Brazilian animals from Polish ones is the size of caudal base pedunculat
ed scales. The scales became smaller and smaller from rostral to caudal in the former,
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whereas all were as large as trunk ones in the latter. Like in Polish worms, the anterior 
edges of pedunculated scales seemed to be semioval under low microscope magnifica
tions, however, they were found rhomboid while observed using immersion objective. 
Apart from parthenogenic specimens, an animal having unpaired packet of ca. 3 /xm 
long spindle-shaped spermatozoa was found.

T he differences between Brazilian and Polish specimens do not perm it to classify 
them with certainty within the same species.

Table 33. Morphometrical features o f Aspidiophorus ? oculifer compared with Polish data on A. oculifer
K i s i e l e w s k i ,  1981

Feature
A. ? oculifer from Brazil

Literature data 
on type-form

Range X N

Body length 94— 132 n m 108.8 3 115— 135 /urn
Length of adhesive tubes 8.3— 10 /urn 9.2 4 8— 10.5 (im
Pharynx length 26.5— 32 /um 29.9 4 33— 36 /um
Pharynx formula a 22.5— 30.2% 27.1 4 25— 28%

n 19.2— 20.3% 19.8 4
m 20.6— 21.7% 21.4 4 20— 22%

P 25.9— 36.6% 32.0 4 26— 32%
Diameter of mouth ring 3—4 /um 3.6 3 4— 5 /u m
Cephalion length 9.5; 11 /um 2
Cephalion width 0 1 t 3 10.5 3
Total number of longitudinal rows of scales 37 1 33—40
Number of scales in a single longitudinal row 31; 36 2 36— 41
Ratio of scale distribution 102.8% 1 90— 111%
Length of trunk scales 3—4 /um 2 2.5—4 /urn

A s p id io p h o r u s  o p h io d e rm u s  B a l s a m o , 1983 
(Tab. 34)

M a t e r i a l .  2 stations, 2 samples, 3 specimens. SP: region of Sao Carlos — ponds (5, 8). Among silt (5) 
and sand (8).

Recorded for the first time from South America.
C o m p a r a t i v e  d e s c r i p t i o n .  The Sao Carlos specimens were of size similar to 

those found in Poland ( K i s i e l e w s k i  1986a) while their morphology was in accordance 
both with animals from Poland and Italy ( B a l s a m o  1983a). The head was covered with 
five shields, however, the anterior pleurae were withdrawn dorsally which, like in speci
mens from Europe, made the head outline formed only of cephalion and posterior pleurae. 
The cuticular arm ature consisted of elongated pedunculated scales being finely keeled, as 
given from Italy by B a l s a m o . Like in specimens from Poland, the furca base was covered 
with elliptical nonpedunculated scales being larger than those from trunk and having more 
pronounced keels. The keels were occasionally prolonged in spines up to 2.5 jum long. In 
accordance with both descriptions from Europe, the ventral field covering consisted of 
elongated keeled scales and term inated with a pair of larger (up to 9 jum long) keeled scales. 
Anterior gut portion showed appearance of one-lobed distinct organ with fine granulation. 
This character is in full accordance with my own observation from Poland.
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Table 34. Morphometrical features of a Brazilian specimen of Aspidiophorus ophiodermus compared with data
from Italy ( B a l s a m o  1983a) and Poland ( K i s i e l e w s k i  1986a)

Feature
A specimen from 

Sao Carlos
Literature data 

from Italy
Literature data 

from Poland

Body length
Length of adhesive tubes 
Pharynx length 
Pharynx formula a 

n 
m 

P
Diameter o f mouth ring 
Cephalion width

175 n m
12.5 yum
42.5 yum 

23.3% 
19.8% 
23.3% 
32.9% 
5.5 yum

18.5 /urn

92— 154 yam

5

152— 173 yum 
7.5— 10.5 yum 

38—42 yum 
22— 28%

21— 29%
28— 35%
5— 8 yum

A spid ioph oru s slovinensis  K is i e l e w s k i ,  1986

M a t e r i a l .  1 specimen. SP: region of Sao Carlos — a pond (5). Among silt.

Recorded for the first time from South America.
C o m p a r a t i v e  d e s c r i p t i o n .  The morphology of the specimen found answered 

fully the description of animals found by myself in Poland ( K i s i e l e w s k i  1986a). The 
hypostom ion and pharyngeal cuticular rods which are the most characteristic of the 
species, were built as in Polish specimens. The body covering was also similar, con
sisting of pedunculated scales of similar num ber and size in respective body regions, 
those located at furca base being smaller than trunk ones. Like in A . slovinensis from 
Europe, the ventral field of Sao Carlos specimen was covered with pedunculated scales. 
Only some m easurements were taken from a single animal studied. The body length 
was ca. 150 yum, pharynx length 36 yum, length of adhesive tubes 11 yum, hypostomion 
width 12.5 yum, while values a, n, m and p of pharynx formula am ounted to 44.2, 23.0, 
25.0 and 43.1% respectively. All these measurements either agree with those taken in 
Poland or are close to them.

A spid ioph oru s  aff. te trach aetu s  K i s i e l e w s k i ,  1986

(Figs 83, 84, Tab. 35)

M a t e r i a ł .  1 sample, 5 specimens. SP: the Jureia Reserve — a river (12). Among root systems of Sal- 
vinia natans.

Recorded for the first time from South America.
D e s c r i p t i o n
Body is stum py and reaches length of 98— 112 yum. There are five cephalic plates, 

however, the head outline is formed only by cephalion and posterior pleurae since the 
anterior pleurae are moved dorsally. There occur two pairs of tufts of well-separated 
cephalic cilia. A large hypostomion being in form of polygon does not show any an
terior protuberances or posterior furrow (Fig. 84 — hy). Some of specimens exhibited 
a pair of large ’’ocellar” granules which were placed near posterior pleurae (Fig. 84 — 
oc), however, some other animals did not bear even trace of them. There are three 
pairs of dorsal sensory bristles, two posterior ones being typically inserted (on neck and
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caudal trunk portion) whilst the supplem entary pair is placed on the head. Ventral 
paired locomotory cilia band extends along the whole body and does not join anywhere.

Dorsal and lateral body sides are covered with pedunculated scales that are d istribu
ted in 31 longitudinal alternating rows, 32—34 in each. The scales, reaching length of 
4 ;um on trunk, exhibit semicircular anterior edges. Their peduncles are short (1 ptm 
long) and apparently flat and wide since in some specimens they were seen as two 
points located close side by side (Fig. 83). Lateral pedunculated scales are slightly smal
ler than those from dorsum and the ventrolateral ones are still smaller. T he furca base 
is dorsally, laterally and ventrally covered with scales whose peduncles were detected 
with certainty only on lateral scales. On the m id-posterior trunk portion within the lon
gitudinal rows that neighbour with the median one, a paired spined scale is present. 
The spines are straight, 8— 10.5 /urn long and become narrower and narrower distally 
(Fig. 83 — sd). Another paired spine occurs laterally at furca base (si), however, it is 
shorter than the other and appears to be rudim entary in some specimens. The ventral 
field terminates with paired very narrow keeled scales 8.5 yum long. The intestinal 
field portion is entirely or at least in posterior 2A covered with keels which are d istribu
ted in approximately 10 longitudinal alternating rows. The pharyngeal portion of ventral 
field was found bare.

a:t

50 fin

81

Figs 83, 84. Aspidiophorus aff. tetrachaetus. Fig. 83 — dorsal view of caudal body half, Fig. 84 —
ventral view.
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The m outh ring is subterm inal and 4.5—5 /um in diameter. Pharynx is short for bo
dy length (reaching only 21% of body length on average) and unusually thick. Its both 
ends form prom inent bulbs, the posterior one being stronger than the other. The an
terior pharynx extremity is furnished with thick teeth. The teeth are rarely of equal size 
since either right or left one tends to be reduced.

T a x o n o m i c  r e m a r k s .  M ost of im portant diagnostic features of the Brazilian 
specimens correspond to the description of A. tetrachaetus K i s i e l e w s k i , 1986a, the 
species having been originally found in the mountains Sudety in Poland. Both gastro- 
trichs show the same num ber of longitudinal alternating rows of pedunculated scales 
and scale num ber in a row as well as the num ber, appearance and location of trunk  
spines, relative pharynx length and covering of ventral field. In  addition, the body d i
mensions are similar (see Tab. 35). However, the bodies of the Brazilian worms were 
slightly more stumpy, and their pharynges still stronger (e. g. the ”p ” value of pharynx 
formula ranged in the Jureia and Polish specimens from 48.4—60 and 45—53% respec
tively). The essential difference between South American and European specimens is 
however the presence of strong pharyngeal teeth in the former while this feature has 
not been recorded for the latter. The occasional occurrence of ’’ocellar” granules in 
Brazilian worms could not be regarded as diagnostically im portant since the character is 
variable even within local population. Furtherm ore, it appears useless within whole ge
nus Aspidiophorus (see discussion on A. marinus in K i s i e l e w s k i  1988 and on A. oculifer 
in this paper). Taking above differences into account, the Brazilian specimens cannot be 
affiliated with certainty with A. tetrachaetus.

Table 35. Morphometrical features of Aspidiophorus aff. tetrachaetus compared with data on type-form
from Poland ( K i s i e l e w s k i  1986a)

Feature
A. aff. tetrachaetus A. tetrachaetus 

from PolandRange X N

Body length 98— 112 /urn 106.2 4 110— 137 /um
Length of adhesive tubes 8.5—9.5 9.0 4 9— 10 /urn
Pharynx length 22—23.5 n m 22.4 5 25.5— 30 /um
Pharynx formula a 43.2—45.5% 44.4 4 35—41%

n 33.6— 39.1% 36.8 4
m 40.0—46.4% 43.2 4 33— 38%
P 48.4—60.0% 57.0 4 45— 53%

Diameter o f mouth ring 4.5—5 tzm 4.8 4 4.5—6 /um
Cephalion length 11; 12.5 nm 2
Cephalion width 12.5— 14.5 /am 13.4 3
Total number of longitudinal rows of scales 31 3 25— 31
Number of scales in a single longitudinal row 32; 34 2 33—41
Ratio of scale distribution 91.2; 96.9% 2 76—89%
Length of neck pedunculated scales 2.5; 3 /um 2 2— 3.5 /um
Length of trunk pedunculated scales 4 /um 3 3— 5 /um
Peduncle length 1 /am 1
Length of dorsal spines 8— 10.5 /um 9.2 3 8— 10 /um
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A s p id io p h o ru s  p le u s to n ic u s  sp. nov.

(Figs 85, 86, Tab. 36)

E t y m o l o g y .  From the pleuston — an aquatic plant formation, in which the species has been found.

M a t e r i a l .  1 sample, 5 specimens. SP: region of Sao Paulo — the reservoir Represa Billings (4). 
Among root systems of Pistia siratiotes.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 16.10.1984, will be deposited in the Depart
ment of Zoology, University of Sao Paulo.

D i a g n o s i s .  Aspidiophorus having body 191—208 jum long. Head small with five- 
-lobed outline. Pedunculated scales up to 5—7 yum in length, with semi oval anterior 
edges, distributed in 45—53 longitudinal alternating rows, 29—32 of scales in a row. 
Furca base covered dorsally and laterally with short nonpedunculated scales having 
keels or short spines. Ventral Field with several keeled and spined terminal scales d istri
buted in a transverse row and with some smaller keeled scales in its posterior portion. 
M outh ring very short and delicate. Pharynx small (43 yum long), with strong posterior 
bulb and a pair of cuticular rods frontally. Hypostomion with weak transverse furrow.

*

M i

Figs 85, 86. Aspidiophorus pleustonicus sp. nov. Fig. 85 — dorsal view, Fig. 86 — ventral view.
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D e s c r i p t i o n
T he body is 191—208 jum in length. The head and caudal appendages are small 

whereas the trunk is long and wide. The head outline is formed by five shields, viz. 
cephalion, which is flattened frontally, small anterior pleurae and posterior pleurae 
which are very large and project laterally. There are two pairs of well-separated cepha
lic cilia tufts. The hypostomion is weakly developed and exhibits a fine transverse fur
row seen as thin line (Fig. 86 — hf). The main paired longitudinal series of cilia begins 
far from  anterior body end and extends up to trunk rear. Apart from main ciliary 
series, there occur two pairs of supplem entary ventral ciliary areas. One of paired areas 
is round and located rostral to beginning of main series while the other is elongated 
and extends ventrolaterally along anterior portion of neck region (Fig. 86 — ac).

Dorsal and lateral body sides are covered with pedunculated scales which are ar
ranged in 45—53 longitudinal alternating rows, 29—32 in each. The anteriorm ost ce
phalic pedunculated scales are very small, whereas those occurring at m id-trunk region 
are large (up to 5—7 /um long). The scales are unkeeled and not rhom boid in shape, 
having their anterior portions rather oval and dilating gradually, thus, resembling most 
of all the pedunculated scales of Polymerurus rhomboides ( S t o k e s ). The posterior scale 
portions are more delicate and harder to notice while observed from above. The furca 
base dorsal and lateral scales are m inute, keeled and nonpedunculated. The keels of 
rearm ost lateral scales, and sometimes some others, tend to protrude in short spines. 
The furca base ventral side is free from cuticular armature. Ventral field ends with 
several (usually six) terminal scales distributed in a transverse row. At the posterior 
portion of intestinal field region, there occur the 4—4.5 /um long keels distributed in 
10— 12 longitudinal alternating rows, 3 in each. Both the remaining portion of intes
tinal region and pharyngeal field region are devoid of any cuticular formations.

The m outh ring is very short and 5 jum in diameter. It exhibits unusually fine 
structure as its longitudinal ribs are only just marked. Like whole anterior body region, 
the pharynx is small since its length reaches only 23% of total body length. The an
terior half of pharynx is narrow and shows only slight dilation, while the posterior half

Table 36. Morphometrical features of Aspidiophorus pleustonicus sp. nov.

Feature Range X N

Body length 191—208 /urn 196.8 4
Length of adhesive tubes 9.5— 11.5 /urn 10.2 4
Pharynx length 43 /am 4
Pharynx formula a 22.6—27.2% 24.8 3

n 18.8—20.9% 19.8 3
m 23.0—25.6% 24.3 3
P / 35.1—43.5% 39.1 3

Diameter o f mouth ring 5 /um 3
Cephalion width 16 /am 1
Total number of longitudinal rows of scales 45; 53 2
Number of scales in a single longitudinal row 29; 32 2
Ratio o f scale distribution 155% 1
Length of trunk pedunculated scales 5; 7 /um 2
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has strong bulb. At the front of pharynx, a pair of thick cuticular rods arranged in 
form of an acute angle occurs. The anterior gut portion is very wide and does not dif
fer in structure from its remaining part. Apart from parthenogenic specimens, I have 
found a hermaphrodite with spindle-shaped spermatozoa up to 4.5 ptm long.

T a x o n o m i c  r e m a r k s .  Of 23 species of Aspidiophorus known so far, 14 species 
do not show conspicuous posterior spines or spine-like elongated pedunculated scales, 
which is also the case of A . pleustonicus sp. nov. W ithin this group, only A. ophiodermus 
B a l s a m o , 1983a is characterized by the presence of keeled nonpedunculated scales on 
dorsal side of furca base w'hich is joint character with A. pleustonicus. However, the 
new Brazilian gastrotrich can be easily distinguished from B a l s a m o ’s species by its 
five-lobed head outline instead of three-lobed, smaller head as well as shorter pharynx.

Genus I c h th y d iu m  E h r e n b e r g , 1830

I c h th y d iu m  fo r f ic u la  R e m a n e , 1927

M a t e r i a l .  4 stations, 5 samples, 7 specimens. SP: region of Sao Paulo — a reservoir (3); region of Sao 
Carlos — a pond (7) and a reservoir (6); the Jureia Reserve — a river (12). Among root systems o f Salvinia 
nutans (3) and Exchhornia crassipes (12) as well as diverse submerged vascular plants (7) and silt (6).

Recorded for the first time from South America.

C o m p a r a t i v e  d e s c r i p t i o n .  The specimens from Brazil were in full accord
ance with those numerously found by myself on Sphagnum  peat bogs in Poland 
( K i s i e l e w s k i  1981). The measurements taken from a single specimen are as follows: 
body length 136 gm , length of adhesive tubes 22—23 yum (N = 2), pharynx length 
36 jitm, mouth diameter 7 /um. Like in specimens from Poland, and contrary to the 
animal figured in R e m a n e  (1927), the pharynx was strong and had two prom inent te r
minal dilations. The cuticle was quite smooth except for the ventral field end, where a 
paired keeled scale occurred, and for the base of posterior of two paired dorsal sensory 
bristles, where double-keeled scale was present.

I c h th y d iu m  c h a e tife r u m  sp. nov.

(Figs 87—89, Tab. 37)

E t y m o l o g y .  From the Greek ’’khaite” — long hair and the Latin ”fero” — to bear, referring to the 
presence of long ventrolateral spines.

M a t e r i a l .  1 sample, 6 specimens. SP: the Jureia Reserve — a rain puddle (16). Among mosses.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 30.9.1984, will be deposited in the Department 
of Zoology, University of Sao Paulo. Three paratypes that derive from the same sample are kept in the 
author’s collection.

D i a g n o s i s .  Ichthydium  having body 107— 117 /am long. Head five-lobed with a 
pair of large ’’ocellar” granules. Cuticle smooth except for ventrolateral trunk portion 
where a paired longitudinal row of hairlike spines occurs and ventral field rear where a 
pair of terminal scales is present. Caudal furca long and narrow with long adhesive 
tubes. M outh ring narrow with distal teeth. Pharynx with two terminal bulbs.
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D e s c r i p t i o n
The body is 107— 117 yum long, slender and constricted at neck region. Head is long 

and covered with five large plates, the smallest of them  being anterior pleurae. Cepha- 
lion which is entirely attached to head (Fig. 88 — ce) is 8.5—9 yum long and 11 yum 

wide. There are two pairs of well-separated tufts of long cephalic tactile cilia. T here oc
curs a paired large and round ’’ocellar” granule usually placed on the boundary between 
anterior and posterior pleurae (Fig. 87 — oc)’ In one of specimens studied, I have ob
served a granule dislocated behind posterior pleura (Fig. 89 — uo) while the o ther gra
nule was located as usual. The trunk rear is very narrow. Furca branches are long and 
slender, each being provided with long and thin adhesive tube. The tubes are bent ven- 
trally and somewhat internally. Ventral locomotory ciliature consists of paired series of 
long cilia. T he series extend the whole body length and are narrow except for their an
terior portion, where they lie close to each other. The trunk cilia are much sparser than 
those from  head and neck, sometimes tending to form small tufts isolated one from 
another. There usually occur two pairs of typically-placed dorsal sensory bristles, how
ever, an additional unpaired bristle may be also inserted just behind cephalion (Fig. 88 
— be).

»7

soH,

bn

Figs 87— 89. Ichthydium chaeiiferum sp. nov. Fig. 87 — ventral view, Fig. 88 — lateral view of anterior body 
portion (cilia not marked), Fig. 89 — general view of anterior body portion of a specimen with unusually

placed ’’ocellar” granule.
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T he cuticle is smooth except for ventrolateral body side where a paired longitudinal 
row of spines occurs. There are twelve spines per side distributed along the body 
region between pharyngeointestinal junction and furca base. The spines are slightly bent 
except for the rearmost one. All of them project laterally and can be also detected when 
observed from dorsal side. Their basal scales were not noticed. The only cuticular 
structure detected on ventral field is a paired term inal scale which is 4—4.5 jum long, 
apparently  lacks keel and is easier to detect when observed from lateral than from  ven
tral side (Fig. 87 — vs).

T he m outh ring is unusually narrow (3 /urn in diameter) and directed ventrally. It is 
furnished with external teeth (Fig. 88 — mt). Pharynx exhibits both terminal bulbs, the 
posterior one being considerably stronger than the other. Apart from parthenogenic 
animals, I have found two specimens with bilobed organ x and short-rod spermatozoa 
ca. 4 /urn in length.

T a x o n o m i c  r e m a r k s .  Although R f.m a n e  (1936) considered the genus 
Ichthydium  only probably polyphyletic, more recent evidence proves its obvious poly- 
phyly. T he taxon comprises the species which exhibit characters based on a negative 
criterion, viz. lacking well-developed cuticular structures. One should agree with R e m a 

n e  (1936) that the lack of clear cuticular structures in Ichthydium  is not a primitive 
character and that the genus has derived from a form with differentiated cuticle. Only 
some species, e. g. I. forficula R e m a n e , have dorsal and lateral body sides completely 
naked, while the others show the presence of fine keels or folds which proves the body 
covering with many structures fused or not with basal cuticle (e. g. I. fossae d ’H o n d t , 

1971, I. cfr. podura — B a l s a m o  1980). T he majority of members of the genus lacks 
ventrolateral cuticular formations, however, one of marine species, viz. I. rupperti 
M o c k , 1979, exhibits a paired longitudinal row of lamellae. O f 28 species of Ichthydium  
described sofar, I. chaetiferum sp. nov. resembles m ost of all I. forficula R e m a n e , 1927. 
Both species show similar body habitus, presence of slender furca with long adhesive 
tubes, lacking dorsal and lateral cuticular structures as well as similar pharynx shape 
(see discussion of I. forficula in K i s i e l e w s k i  1981). All the above joint characters sug
gest that both species represent the same evolutionary line within Ichthydium. The 
occurrence of ventrolateral spines in I. chaetiferum has phylogenic significance since it

Table 37. Morphometrical features o f Ichthydium chaetiferum sp. nov.

Feature Range X N

Body length 107— 117 113.4 5
Length of adhesive tubes 12.5— 14 Aim 13.2 5
Pharynx length 25—29 Mm 26.8 4
Pharynx formula a 27.6; 30.4% 2

n 20.7; 23.8% 2
m 25.7; 26.2% 2
P 37.1; 37.9% 2

Diameter o f mouth ring 3 /im 3
Cephalion length 8.5; 9 Aim 2
Cephalion width 11 Aim 2
M aximum length of ventro-lateral spines 11; 12 Aim 2
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allows to specify some ancestral conditions of that line. The num ber of hairlike spines 
along trunk (twelve per side) proves that the line has derived from an ancestor having 
the body covered with scarce scales, apparently not more numerous than 20 per whole 
longitudinal row. It is not the case of majority of Ichthydium  species which show usual
ly rudim entary covering with abundant and densely packed scales. M oreover, the pre
sence of long ventrolateral spines in /. chaetiferum suggests that the line ancestor was a 
gastrotrich of the genus Chaetonotus. By contrast, finely keeled or folded cuticle of other 
Ichthydium  species proves that these taxa are descendants of Heterolepidoderma. Al
though the revision of the genus Ichthydium  is needed, it is prem ature before more spe
cies are re-examined using high-resolution microscopes.

Genus P o ly m e r u r u s  R e m a n e , 1927

P o ly m e r u r u s  n o d ic a u d u s  (VoiGT, 1901)

(Tab. 38)

M a t e r i a l .  2 stations, 2 samples, 11 specimens. SP: region of Sao Paulo — a pond (1) and a reservoir 
(4). Among silt.

Recorded for the first time from South America.

C o m p a r a t i v e  d e s c r i p t i o n .  Dimensions of most specimens from Brazil agree 
with those recorded from Europe except for the largest Brazilian animal whose total

Table 38. Morphometrical features o f Brazilian specimens of Polymerurus nodicaudus compared with various 
literature data from Europe and those from Japan ( S a i t o  1937)

Feature
Specimens from Brazil Literature data Literature data

Range X N from Europe from Japan

Body length 443—671 yum 509.0 4 330— 544 yum 300— 318 yum
Length of caudal appendages 137; 143 yum 2 105— 148 yum 65— 75 yum
Length of adhesive tubes 116— 153 yum 125.2 4
Pharynx length 85— 96 pm 89.8 4 85—89 yum 38— 55 yum
Pharynx formula a 30.2; 34.1% 2

n 25.9; 26.9% 2
m 27.3; 27.5% 2
P 30.2; 31.0% 2

Diameter o f mouth ring 16.5 yum 1
Cephalion length 48— 51 yum 49.7 3
Cephalion width 50 yum 1
Number o f scales in a single

longitudinal row 23 1
Length of trunk scales 11 yum 1 7.8 yum
Length of neck spines 9— 12.5 yum 2
Length of trunk spines 9.5— 14 yum 2 15.6 yum 8— 11 yum
Length of rearmost lateral spines 20 yum 1
Length ratio of terminal spines 3.0% 1
Number of adhesive tube

segments per side 23—26 24.5 5 19— 25 12— 14
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body length was the largest ever reported for this species reaching 671 /um. The scales 
had well-visible edges and were shaped as in specimens from Europe. Also spines were 
similar being of similar length, rather thin, slightly bent and tending to become longer 
and thicker on caudal trunk portion, posterodorsally in particular. The ventral field 
covering consisted of num erous spined scales which were somewhat smaller bu t shaped 
like dorsal ones. It ended with a pair of 15 jum long scales being provided w ith 6.5 /im 
long spines.

P o ly m e r u r u s  rh o m b o id e s  ( S t o k e s , 1887)

(Tab. 39)

P. tnarcolongoae G ROSSO, 1 9 7 5 ,  n .  s y n .

M a t e r i a l .  6 stations, 12 samples, 25 specimens. SP: region of Sao Paulo — a reservoir (4); 11 speci
mens. MS: a river (17) and a pond (18); 5 specimens. PA: ponds (23, 25) and a river (26); 9 specimens. 
Among silt (4, 17, 18, 23, 25, 26) and root systems of Pistia stratiotes (4).

C o m p a r a t i v e  d e s c r i p t i o n .  As far as the body dimensions are concerned, the 
Brazilian specimens varied to extent wider than the European individuals of the species.

Table 39. Morphometrical features of Brazilian specimens o f Polymerurus rhomboides compared with various
literature data from Europe

Feature

Specimens from 
region of 
Sao Paulo

Specimens
from

Belem Litera
ture
data

Speci
men I

Speci
men II

Speci
men I

Speci
men II

Body length 400 /am 415 /am 321 /am 500 /am1 286—400 /um
Length of caudal appendages 116 /am 68— 150 /am
Length of adhesive tubes 103 /am 108 /am 96 /am 125 /am
Pharynx length 64 /am 64 pm 50 /am 81 /um 35— 80 /am
Pharynx formula a 36.7% 34.4% 32.0% 33.3%

n 28.1% 30.0% 28.0% 33.3%
m 31.4% 34.4% 31.0% 36.4%

P 41.4% 44.7% 33.4% 39.0%
Diameter o f mouth ring 10.5 /am 9 pm 17.5 /am
Cephalion width 47 /am 36 /am 58 /um 22 /am
Total number of longitudinal rows

of scales 33 31 33
Number of scales in a single

longitudinal row 46 45 50
Ratio of scale distribution 71.7% 73.3%
Length of neck scales 4.5 pm 7 /am 7 /am
Length of trunk scales 9.5 pm 9 pm 6 /um 11 /am 5— 8 /am
Number of adhesive tube segments

per side 19; 20 20 19 22; 23 18— 23

1 The body length o f two other mature specimens from Belem was 270 pm and 560 /am
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Although the smallest worm found in Belem was of size similar to that of the smallest 
specimen reported from Europe (total body length 2 7 0  yum compared with 2 8 6  yum ), the 
largest Brazilian specimen, found in Belem as well, was considerably larger than  the 
largest European one ( 5 6 0  yum compared with 4 0 0  yum). Also two further metrical fea
tures of Brazilian specimens which can be compared with incomplete data from Europe, 
viz. pharynx and scale length, show wider variability range. The feature in com m on of 
Brazilian and European populations is the num ber of adhesive tube segments am ount
ing to 1 9 — 2 3  and 1 8 — 2 3  respectively. It seems that this character may be diagnostical- 
ly useful w ithin the whole genus Polymerurus. The dorsal and lateral cuticular covering 
as well as the ventral field arm ature consist of oval scales with short peduncles which 
fully agrees with observation by R e m a n e  ( 1 9 2 7  — as P. oligotrichus) from G erm any and 
my own from  Poland ( K i s i e l e w s k i  1 9 7 9  and unpublished). Like specimens from  Po
land, the worm s found in Brazil showed well-developed paired series of ventral cilia 
extending along the whole body as well as an additional transverse band which con
sisted of several rows of cilia and was situated just caudal to strong transverse hypo- 
stomion furrow.

G r o s s o  ( 1 9 7 5 )  has stated that the P. rhomboides from Argentina has its body 
covered with pedunculated scales instead of simple ones as given by S t o k e s  ( 1 8 8 7 )  in 
its original description. G r o s s o  considered the European P. rhomboides a separate spe
cies which he named P. marcolongoae. In  one of my earlier papers ( K i s i e l e w s k i  1 9 7 9 ) ,  

I have shown that the cuticular covering of P. rhomboides from Europe also consists of 
pedunculated scales, synonymizing P. oligotrichus R e m a n e , 1 9 2 7  with the form er name. 
Therefore, also the name P. marcolongoae G r o s s o , 1 9 7 5  should be synonymized with 
P. rhomboides (S t o k e s , 1 8 8 7 ) .

P o ly m e r u r u s  sq u a m o fu r c a tu s  P r e o b r a ż e n s k a j a , 1 9 2 6  m a to g ro sse n s is  ssp. nov.

(Fig. 90, Tab. 40)

E t y m o l o g y .  From the geographic name ’’Mato Grosso”, referring to the Brazilian region where the 
subspecies has been discovered.

M a t e r i a l .  2 stations, 2 samples, 3 specimens. MS: a channel (17) and a pond (18). Among silt.

T y p e  s p e c i m e n .  Holotype, a specimen collected from the channel located several km W of the town 
Corumba, near the boundary between Brazil and Bolivia on 31.10.1984, will be deposited in the Department 
of Zoology, University of Sao Paulo.

Species recorded for the first time from South America.
D e s c r i p t i o n .  The body is 3 3 3 —3 4 0  yum in length. Three-lobed head exhibits 

ventrally a large hypostomion with posterior transverse furrow. The neck constriction is 
better m arked than in other congeneric species. T runk becomes narrow at its rear, 
while furca base is wider again. The adhesive tubes are 5 2 — 6 9  yum long and segmented 
along their posterior Vs. There occur 11 — 14 complete tube segments per side, which 
may be discernible as constrictions of both inner and outer tube edges (Fig. 9 0  — ri). 
The inner edge of basal 2/s  of tube is smooth while the outer one is covered with 4—6 
scales arranged in a longitudinal row (ex). The ventral ciliature consists of a paired lon
gitudinal band of cilia which extends along the whole body and of a transverse band 
that is located between hypostomion and the anteriormost ventral field scales. Dorsal 
and lateral body sides are covered with rectangular spined scales having their anteriqr
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50 pm

Fig. 90. Polymerurus squamofurcatus matogrossensis ssp. nov., dorsal view of caudal region.

portion extraverted and being distributed in approximately 23 longitudinal alternating 
rows, 32 in each (st). The spines, 10 gm  long on trunk sides, are th in  and almost
straight. Dorsal spines become shorter and shorter from rostral to caudal at the rear
trunk portion, while the furca base is dorsally covered with some polygonal spineless 
scales w ith well-visible edges (po). The ventral field armature is peculiar. Its pharyngeal 
portion consists of 12— 15 short and wide (2.5—6 gm  x 16—20 gim) plates arranged in 
a single longitudinal series. The frontal part of intestinal field region is covered with 
further 6— 7 such plates being similarly arranged, while its remaining part is provided 
with rectangular spined scales distributed in 5 longitudinal alternating rows, 20—21 in 
each. The scale length amounts to 5—5.5 /um , scale width 5—6.5 gim, and spine length 
to 4.5—5 /um . The field ends with a pair of keeled scales only 8 gim long.

T a x o n o m i c  r e m a r k s .  Almost all characters of the gastrotrich from  the M ato 
Grosso agree with the description of European specimens of P. squamofurcatus. Both 
forms exhibit pronounced neck constriction, constriction between trunk and dilated fur
ca base, dorsal armature of furca base with unspined polygonal scales as well as cov
ering of pharyngeal portion of ventral field with short and wide scales arranged in a
single longitudinal row. All the above characters are unusual among the genus Polyme
rurus and their occurrence is restricted only to two forms in question. Contrary to 
P r e o b r a z e n s k a j a ’s (1926) description but in agreement with my observations from Po
land, the head is three-lobed which is a generic feature. It should be m entioned here 
that hypostomion of Polish specimen of P. squamofurcatus was mistakenly interpreted in 
my earlier paper ( K i s i e l e w s k i  1979) as the first plate of ventral field. However, the 
M ato Grosso worm differs from its European relative in showing full segmentation 
along more than a half of adhesive tube instead of having the tube inner margin 
smooth and outer margin covered with scales arranged in a longitudinal ^eries. Con-
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Table 40. Morphometrical features of Polymerurus squamofurcatus matogrossensis ssp. nov.

Feature Specimen I Specimen II

Body length , 340 /um 333 Aim
Length of caudal appendages 66 fxm 91 A*m
Length o f adhesive tubes 52 um 69 um
Pharynx length 69 /um 78 a1111
Pharynx formula a 22.1%

n 15.3%
m 18.2%
P 27.6%

Diameter of mouth ring 6 /um 6.5 A*m
Cephalion width 31.5 /um 36 /itn
Total number of longitudinal rows of scales ca. 23
Number of scales in a single longitudinal row 32
Ratio of scale distribution ca. 72%
Length of neck scales 6.5 Atm
Length of trunk scales 9.5 /tm
Length of trunk spines 10 /um 5.5 Atm
Number of full adhesive tube segments per side 11 13; 14

sidering the above-listed joint characters, a single but conspicuous difference existing 
and the fact that both forms inhabit two continents distant one from another, it appears 
reasonable to classify them  as two subspecies. The difference in covering of adhesive 
tubes between both subspecies is of phylogenetic significance. The genus Polymerurus 
derives undoubtedly from an ancestor having unsegmented furca. Although the furca of 
P. s. squamofurcatus is unsegm ented, this character cannot be regarded as plesiomorphic 
due to the following assumption. The arm ature of pharyngeal portion of ventral field, 
clearly different from cuticular covering of remaining body regions, suggests that P. 
squamofurcatus is an evolutionarily advanced rather than primitive species within Poly
merurus (compare discussion of the genus Lepidochaetus gen. nov.). Fully segmented ad
hesive tubes occurred in ancestral condition since most Polymerurus with homogeneity 
of ventral and dorsal cuticular covering have them , e. g. P. nodicaudus ( V o i g t ). T here
fore, the rectangular plates on outer tube margins in P. squamofurcatus represent apo- 
morphy. Very close relationship between P. s. matogrossensis and P. s. squamofurcatus 
supports hypothesis that the tube segment transform ation into naked tube with external 
scale was a simple and single-step change. In any case, the naked tube portions with 
rectangular external scales in P. s. squamofurcatus and fully-developed tube segments in 
P. s. matogrossensis are homologous.

P o ly m e r u r u s  c o ru m b e n s is  sp. nov.

(Figs 91—94, Tab. 41)

E t y m o l o g y .  From the geographic name ’’Corumba”, referring to the town, in region of which the 
species has been discovered.

M a t e r i a l .  1 sample, 4 specimens. MS: a channel located several km W of the town Corumba, near the 
boundary between Brazil and Bolivia (17). Among silt.
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T y p e  s p e c i m e n s .  Holotype, a specimen collected on 31.10.1984, will be deposited in the Depart
ment o f Zoology, University of Sao Paulo. A paratype that derives from the same sample is kept in the 
author’s collection.

D i a g n o s i s .  Polymerurus with total body length 7 0 0 —7 6 0  yum. Adhesive tubes 
very long ( 1 9 4 —2 2 0  yum), with very num erous segments ( 3 7 —4 3  per side). Body cov
ered w ith spined scales; spines 1 6— 19 gm  in length at m id-trunk and 3 5 —4 2  yum at 
trunk rear dorsally. Scale shape unknown. Dorsal cuticle with few irregular transverse 
lines (? folds). Ventral field spined. Pharynx very short ( 1 0 8 — 12 2  yum).

D e s c r i p t i o n
T he body, being 700—760 yum in length, does not show distinct neck and trunk rear 

constrictions. The head is three-lobed having cephalion 50—57 yum long and 50 yum 
wide, w ith its posterior portion free and highly raised. The hypostomion is rather short 
and shows conspicuous transverse furrow (Fig. 92 — hf). Adhesive tubes are thick and 
very long (194—220 yum), constituting more than lA of total body length. The tube 
segments are rather short and unusually num erous, reaching num ber of 37—43 per 
side, 3—4 preceding depressions occurring only on outer tube margin excluded. Ventral 
locomotory ciliature consists of narrow paired band which extends along the whole 
body and a wide transverse connection which runs across cephalic region (Fig. 92). The 
dorsal sensory bristles have not been detected, instead, I have observed a pair of pos- 
terotrunk double-keeled scales.

The body is covered with many spined scales. The anterior scale portions are set on 
basal cuticle layer and anterior edges apparently fused with cuticle since I was unable 
to observe the scale shape. There are 39 longitudinal alternating rows of scales, the ven
tral field covering excluded, and 41 scales in a row. The spines are rather thick and 
bent basally, reaching length of 16— 19 yum at m id-trunk and 35—42 yum at trunk  rear 
dorsally. Some specimens tend to show dorsally in diverse body regions transverse lines 
which are probably cuticle folds. The ventral field ends with a pair of spined scales, the

Table 41. Morphometrical features o f Polymerurus corumbensis sp. nov.

Feature Range X N

Body length 700— 760 yum 738.5 4
Length of adhesive tubes 194— 220 yam 207.7 3
Pharynx length 108; 122 yum 2
Diameter o f mouth ring 13 yum 1
Cephalion length 50; 57 yxm 2
Cephalion width 50 yum 1
Total number of longitudinal rows of scales 39 1
Number o f scales in a single longitudinal row 41 1
Ratio o f scale distribution 95.1% 1
Length of neck scales 10.5 yim 1
Length of trunk scales 10.5— 12 yum 11.0 3
Length of neck spines 15.5— 16 yum 15.8 3
Length of mid-trunk spines 16— 19 yum 17.5 3
Length of dorsal terminal spines 35—42 yum 39.3 3
Length o f lateral terminal spines 12 yum 1
Length ratio of terminal spines 1.6% 1
Number of adhesive tube segments per side 37—43 40.2 3
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scales and spines being 18 /um long each. The intestinal field portion bears 14 jum long
spines. The pharyngeal field portion is also spined, however, the spines are much finer
than those from intestinal region. Like on dorsal body side, the shape of scales placed
on ventral field was not detected.

Pharynx is unusually short ( 1 0 8 — 122 /urn in length), reaching only ‘/ 5 of body 
length (the adhesive tubes excluded). It is thick and does not exhibit any terminal dila
tion. Only parthenogenic specimens have been collected.

T a x o n o m i c  r e m a r k s .  The genus Polymerurus includes the largest gastrotrichs 
w ithin the Paucitubulatina. As recorded in literature, total body length ranges from 
2 6 7  yum to 7 7 0  jum , the latter value being given by D a d a y  ( 1 9 0 5 )  for its South Ameri
can species P. elongatus. The body le«ngth of P. corumbensis sp. nov. varies from 7 0 0  to

94

93

Figs 91—94. Polymerurus corumbensis sp. nov. Fig. 91 — dorsal view, Fig. 92 — ventral view of anterior body
portion, Fig. 93 — ventral view of caudal body portion, Fig. 94 — lateral view of trunk spined scale.
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760 ^m , the largest specimen being therefore almost as large as the largest known 
member of Paucitubulatina. O f 16 species of Polymerurus so far described, only five 
reach 510 jam in total body length, i. e. P. elongatus ( D a d a y , 1905), P. nodicaudus 
( V o i g t , 1901) (body length up to 671 /um, see Tab. 38 in this paper), P. rnagnus 
V i s v e s v a r a , 1964 (up to 625 /am), P. rhomboides ( S t o k e s , 1887) (up to 560 /um, see 
Tab. 39 in this paper) and P. serraticaudus (V o iG T , 1901) (up to 544 /am). The last two 
species can be obviously excluded from comparison as the body of P. rhomboides is 
covered with pedunculated scales instead of spined scales or spines whilst the furca of 
P. serraticaudus is shaped differently than in any other congeneric species. Although P. 
elongatus exhibits terminally some spines, its dorsal body surface lacks them , which is 
not the case of P. corumbensis. Between the remaining two of above-listed species, the 
new Brazilian gastrotrich resembles more P. magnus than P. nodicaudus having closer 
(although usually still larger) num ber of furca segments (37—43 per side compared with 
22—38 and 12— 17 respectively) and considerably longer furca in relation to body 
length than P. nodicaudus. However, the spines of P. magnus are much longer in pro
portion to body size.

Subfamily U ndu lin a e  subfam. nov.

D i a g n o s i s .  Chaetonotidae having body length ca. 180 /am (terminal spines exclud
ed). Head cone-shaped, neck well defined, adhesive tubes lacking but furca with a pair 
(occasionally two pairs) of distal spines. W ith a pair of anterodorsal small cephalic pa
pillae. Cephalic ciliation in form of a paired undulated transverse band extending from 
ventral to dorsolateral and a paired anteroventral tuft. T runk ciliation in form of two 
paired longitudinal short series of single cilia separated one from the other. W ith sev
eral posterolateral trunk simple spines. Body covered at least partly with fine scales 
which bear posterodorsally on trunk and partly dorsally on furca short spines. M outh 
ring terminal. Pharynx large, with two terminal bulbs. Male reproductive organs not 
detected. Freshwater, semipelagic.

One genus:

Genus U ndu la  gen. nov.

E t y m o l o g y .  From the Latin ’’undula” — wave, referring to undulated course of 
main cephalic series of cilia. Feminine gender.

D i a g n o s i s  same as subfamily.
One species:

U ndu la  p a r a e n s is  sp. nov.

(Figs 95— 97, Tab. 42)

E t y m o l o g y .  From the geographic name Para, of the Brazilian state where the gastrotrich has been 
discovered.

M a t e r i a l .  1 statipn, 3 samples, 3 specimens. PA: the pond at Belem, near the Faculdade de Ciencia 
Agraria do Para (FCAP) (25). Above silt.
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T y p e  s p e c i m e n s .  Holotype, a specimen collected on 24.4.1985, will be deposited in the Department 
of Zoology, University o f Sao Paulo. Two paratypes, that derive from the same water body and were col
lected on 20.3.1985 and 18.4.1985, are kept in the author’s collection.

D i a g n o s i s  same as subfamily and genus.

D e s c r i p t i o n
The gastrotrich resembles in its body shape a member of the genus Setopus 

G r u n s p a n  (Dasydytidae) rather than any representative of the Chaetonotidae, being 
however larger than any Setopus. The body, having been measured only in the smallest 
animal studied, was 179 /am  long, or, including terminal spines, 210 yum long. Two 
other specimens were presumably larger as their pharynges were about 15 yum longer than 
in the first one (81 and 82 yum in length compared with 66 yum). The body consists of 
a distinct cone-shaped head, much narrower neck region, the trunk which exhibits its 
widest portion at its mid-length as well as the furca that is truncate distally and does not 
bear any adhesive tubes. The head is provided with cephalion, whose anteriorm ost por
tion is perpendicular to body axis, which gives appearance of ”a gable”, like in Dasydy
tidae’, whereas its posterior portion is very wide and extends far from head front. The 
length of cephalion, measured from lateral, amounts to 24 yum. Lateral head margins 
exhibit two large lobes each. The lobe shapes are unchanging which suggests occurrence 
of pleurae. There is a clear hypostomion being 10.5 yum long and located postero- 
ventrally to the mouth ring. Its shape is reminiscent of trapezium with medially depres
sed posterior edge. A paired small papilla occurs on the dorsal head side, just behind 
the cephalion top (Figs 95, 97 — pi). There is a pair of sensory bristles located dorsally 
on the posterior trunk region (Figs 95, 97 — bt). It is uncertain whether their basal 
scales are developed.

The cephalic ciliation consists of a paired anteroventral tuft (Figs 95—97 — al), two 
paired cilia borne on the anterodorsal papillae, paired ciliary area located ventrally at 
m id-head (Figs 96, 97 — me) as well as a peculiar undulated transverse band of cilia 
which extends from ventral through lateral to dorsal head side (Figs 95—97 — un). 
The last band consists of four rows of cilia dorsally, whereas some supplem entary rows 
appear on lateral head side. It is clearly undulate while running through ventral and 
lateral head sides, and it turns backward reaching dorsal side. Apart from above- 
-m entioned middle-head ciliary area (me), the ventral ciliation of every body side con
sists of two short longitudinal series of single cilia (Figs 95—97 — me, ps). The first 
paired series (me) extends almost laterally along the middle trunk portion, while the 
other (ps) is located ventrolaterally at the trunk rear. The cuticle which bears the cilia 
of the anterior series appears more rigid than anywhere on the body, except for cepha
lic shields.

The body surface seems to be mostly naked at first glance, however, the thorough 
observation by means of an immersion objective reveals the presence of many fine un
keeled and unspined scales that occur at least on the dorsal and lateral sides of neck 
and trunk. More pronounced cuticular structures are located laterally along the pos
terior trunk portion where several spines occur, on the furca tops where there are up to 
two pairs of spines, as well as dorsally at the trunk rear and on the furca where small 
and delicate scales and- spined scales are inserted. The posterolateral trunk spines (Figs 
95—97 — si) occur in num ber of four to eight pairs. They are all unbarbed, regularly 
curved and inserted on basal scales whose edges were hardly discernible. The an-
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tat
95

Figs 95— 97. Undula paraensis gen. et sp. nov. Fig. 95 — dorsal view, Fig. 96 — ventral view of the speci
men with two pairs of caudal spines, Fig. 97 — lateral view.

Table 42. Morphometrical features of Undula paraensis gen. et sp. nov.

Feature Range X N

Body length (spines excluded) 179 pm 1
Total body length (spines included) 210 pm 1
Head maximum width 36 pm 1
Neck minimum width 25 pm 1
Trunk maximum width 57 pm 1
Length o f furca base 23; 31 pm 2
Pharynx length 66— 82 pm 76.3 3
Pharynx formula a 27.0% 1

n 24.1% 1
m 23.3% 1

P 32.6% 1
Diameter of mouth ring 11; 15.5 pm 2
Cephalion length 24 pm 1
Cephalion width 43 pm 1
Length of longer of two (or single) paired caudal spine 8.5—40 pm 27.3 3
Length of rearmost trunk spines 22; 27 pm 2
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teriorinost spines are 7 .5  yum in length. The spines become thicker and thicker as well 
as longer and longer from rostral to caudal, so the rearmost ones are 2 2 — 2 7  yum long 
and reach the tops of caudal furca. The tops of each furca branch in all three speci
mens studied bore a dorso-external spine which was straight and simple (Figs 9 5 — 9 7  

— fs). Its length varied widely, amounting in particular specimens to 8 .5 ,  3 3 .5  and 
40 yum. T hat of animals which had the external spines the shortest, exhibited also a 
supplem entary furca paired spine 3 .5  yum long and inserted internally (Fig. 9 6 ) .  The 
dorsal side of trunk rear is provided with many 2  yum long spines distributed in 13  lon
gitudinal alternatirfg rows, up to 3  in each. At the trunk end ventrally, a paired large 
(9 .5  yum in length) unspined and unkeeled scale occurs (Fig. 9 7  — vs). The whole sur
face of caudal furca is covered with round scales about 2 yum in diameter; some of dor
sal scales exhibit spines like those observed at the trunk rear dorsally.

The m outh ring is almost terminal. It consists of rods provided distally with long 
bristle each. The pharynx is strong and shows two prom inent terminal bulbs, the pos
terior one being larger than the other. The pharyngeal cuticular reinforcements and the 
mouth teeth are absent. A pair of protonephridia occurs lateral to the anterior gut por
tion. N either male nor accessory sexual organs were detected.

Apart from morphological similarity to the members of Setopus, the new gastrotrich 
shows also mode of life reminiscent of Dasydytidae, being a worm that swims above the 
detritus particles instead of among them. The swimming of U. paraensis is very rapid.

D i s c u s s i o n
The affiliation of Undula paraensis gen. et sp. nov. to any existing high-level taxon 

presents difficulties. The occurrence of distinct caudal furca which lacks adhesive tubes 
suggests that the newly-described gastrotrich derives from an ancestor having adhesive 
organs. It seems that the loss of adhesive tubes might happen relatively recently due to 
the change of mode of life, from benthic to semipelagic. A possible phylogenetic rela
tionship between Undula and the families Chaetonotidae or Dasydytidae should be dis
cussed first. Like Undula, at least some m embers of both families exhibit cephalion, 
hypostomion, posterior pair of sensory bristles as well as a pair of ventral field terminal 
scales. The body shape of Undula is similar to that of Dasydytidae; also absence of ad
hesive tubes, clearly interrupted ventral trunk ciliature, a cephalic ciliature in form of a 
transverse band as well as similar appearance of the cephalion top are the characters 
that suggest a close relation with Dasydytidae. The similarity between Undula and the 
above family is best manifested while comparing the former with the genus Setopus, 
whose some members (S. bisetosus, S. primus and S. iunctus) show on trunk a short 
paired terminal lobe provided with a spine and swim using mainly two posterior pairs 
of trunk cilia tufts (or rather short cilia band sections separated one from another). The 
characters of Undula which suggest its relation to Chaetonotidae are the presence of 
distinct caudal furca (not rudim entary lobes), similar cuticular covering as well as the 
disposition of the trunk cilia series in parallel to longitudinal body axis. Some body re
gions of U. paraensis are covered with fine scales which are reminiscent of those in 
many Chaetonotidae (i. e. Heterolepidoderma and some members of Ichthydium). By con
trast, such fine scales were never described in Dasydytidae since their cuticle shows 
either large and well-visible scales or structures fused with the basal cuticular layer, 
whereas trend to miniaturize scales was never reported. The ventrolateral spines of 
Undula do not resemble any structures of the respective body region in Dasydytidae. On
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the contrary, the members of Lepidochaetus gen. nov. and some of the group of Chaeto- 
notus maximus (Chaetonotidae) tend to elongate their ventrolateral spines which, especial
ly in Ch. disiunctus G r e u t e r  and Ch. brevispinosus G r e u t e r , have appearance similar 
to that of U. paraensis. The ventral trunk ciliature of Undula which is reduced to two 
paired sections of ciliary band separated one from the other, is oriented in parallel to 
longitudinal body axis. This condition corresponds to that of Chaetonotidae, while 
among Dasydytidae short sections of ciliature are oriented obliquely (see description of 
Dasydytes elongatus sp. nov. and other Dasydytidae in the present paper). M oreover, the 
long and movable trunk spines that characterize Dasydytidae (except for the genus Ana- 
canthoderma M a r c o l o n g o ) are lacking in U. paraensis.

Amongst other freshwater families belonging to the order Chaetonotida, the Proich- 
thydidae and the Dichaeturidae do not seem to be connected with the Undula. Proich-
thydidae lack cuticular formations and show different pattern of head ciliation (either
uniform  ventral area and straight transverse series of cilia — Proichthydium C o r d e r o , 
1918 — or ventral longitudinal series and anterior rigid bristles — Proichthydioides Su- 
d z u k i , 1971a). Dichaeturidae have two pairs of caudal adhesive tubes and exhibit their
cephalic cilia dispersed instead of grouped into any formations. Although the present
knowledge of the family Neogosseidae and the newly-described taxon does not suggest a 
close relationship between them , this possibility cannot be quite rejected. All the mem
bers of Neogosseidae known so far exhibit cephalic tentacles and lack caudal furca, both 
characters being contrary to Undula. However, U. paraensis has a pair of anterodorsal 
papillae that may be sensory in function. M oreover, the pharynx musculature is very 
strong, the m outh ring consists of well-developed rods, and most cephalic cilia are dis
tributed across the head both in the case of Neogosseidae and Undula.

The characters of U. paraensis do not correspond with those of any other freshwater 
member of Chaetonotida are the presence of a single undulated ciliary band extending 
across every side of head, the uniform  covering of caudal furca with scales as well as 
the occurrence of antero-dorsal cephalic papillae.

To evaluate phylogenetic significance of particular features of U. paraensis, the cir
cumstances of their derivation should be understood first. The Undula, being a semipe- 
lagic gastrotrich, represents an evolutionary line which derives undoubtedly from a 
benthic ancestor, the latter having been characterized, as most Paucitubulatina, by the 
presence of caudal furca with a pair of adhesive tubes and continuous paired band of 
ventral cilia. Two other semipelagic lines which derive from benthic ancestors (likely 
very distant ones), are these of Neogosseidae .and Dasydytidae. Considerable differences 
in cuticular covering, the presence or absence of cephalic tentacles as well as different 
appearance of pharynx suggest that the above families have evolved independently for a 
long time, if they have at all a direct common ancestor. The conversion from benthic to 
semipelagic mode of life apparently caused both in the Neogosseidae and Dasydytidae 
vanishing of caudal furca with adhesive tubes, reduction of locomotory trunk ciliature 
to some tufts or short band sections isolated one from another, terminal location of 
mouth as well as modification of cephalic ciliature into transverse bands that offers bet
ter conditions of food influx while swimming above bottom. All these features apparent
ly evolved convergently in the two families in question. The same modification can be 
also seen in Undula. O ther similarities between Dasydytidae and Undula seem however 
to be originated independently and those between Neogosseidae and Undula are very
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poor. Thus, it appears that the Undula represents a distinct line of semipelagic gastro- 
trichs, while its set of ’’semipelagic” features may be regarded as an excellent example 
of convergence.

The presence of caudal furca, still clear trace of paired band of ventral cilia as well 
as appearance of posterolateral spines and cuticular trunk arm ature, that on the trunk  
rear in particular, suggest close relationship between Undula and the family Chaetonoti- 
dae. A case of complete lack of adhesive tubes is already known within the family, i. e. 
in Chaetonotus brachyurus B a l s a m o , 1981. Moreover, Ch. paucisquamatus sp. nov. is an 
interesting example of an independent conversion to semipelagic mode of life; the 
characters having been modified due to this change are the reduction in num ber and elon
gation of ventral cilia, elongation of trunk spines and caudal tubes as well as probably 
also the loss of adhesive function of the latter. The body shape, and most of all, the 
presence of a peculiar undulate transverse band of cephalic cilia as well as the occur
rence of anterodorsal papillae, the latter being unique within Chaetonotidae, do not 
perm it to affiliate Undula with any genus hitherto  established, or even indicate any ge
nus closely related with it. A set of characters rare within Chaetonotidae, i. e. lack of 
adhesive tubes and presence of clearly interrupted series of long ventral cilia, stresses 
special position of the new gastrotrich. Therefore, I propose to establish within the 
family Chaetonotidae a separate subfamily to include Undula gen. nov., namely Unduli- 
nae subfam. nov. All the other genera of Chaetonotidae remain assembled within the 
subfamily Chaetonotinae.

F am ily  N eogosseidae  R e m a n e ,  1927

In the course of present study three species of the Neogosseidae have been found, 
two of them  representing the genus Neogossea R e m a n e  and the other genus Kijanebalola 
B e a u c h a m p . T wo species are new to science, viz. Neogossea acanthocolla and Kijanebalo
la canina whereas the third, having been poorly studied, belongs to the genus Neogossea 
and shows affinities with N. fasciculata D a d a y , 1905. The cuticular arm ature of N. 
acanthocolla is unique within the Neogosseidae. Excluding the finding of an undeter
mined species in the U.S.A. ( K r i v a n e k  and K r i v a n e k  1958), K. canina is the first 
member of its genus thoroughly examined alive, since the only undoubted species of 
Kijanebalola hitherto known, i. e. K. dubia B e a u c h a m p , 1932, was described on the 
basis of two fixed and contracted specimens. The above makes it necessary to emend both 
generic diagnoses. Because of insufficient knowledge of the genus Kijanebalola, also the 
diagnosis of the Neogosseidae remained incomplete and will be emended in this paper.

E m e n d e d  d i a g n o s i s  of the family Neogosseidae R e m a n e , 1927
Paucitubulatina having weakly flattened body 90—210 /im long (tentacles and pos

terior spines excluded). W ith a pair of club-shaped cephalic tentacles. Caudal furca and 
adhesive tubes absent, instead a paired posterolateral projection may occur. Cephalic ci- 
liature consists of one dorsal and two ventral interrupted transverse bands. Trunk 
ciliation consists of several pairs of tufts or short obliquely-running bands separated one 
from another. Cephalion and hypostomion present or absent. Body covered with spined 
scales, or (rarely and only partly) with pedunculated scales. Spines simple, occasionally 
barbed. T runk  end with long spines distributed in paired lateral or unpaired median
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group. M outh ring large and terminal, with one- or two-segment units. Pharynx strong, 
with one to four bulbs. W ith a pair of protonefridia in anterior trunk portion. W ith 
paired ovary; testicles not detected. Freshwater, semipelagic and /o r planktonie.

Genus N eogossea  R e m a n e , 1927

E m e n d e d  d i a g n o s i s .  Neogosseidae with body 90—200 /urn in length. Body rear 
truncate, with a pair of posterolateral projections, ćach provided with a tuft of long 
simple (occasionally barbed) spines, occasionally also with short claw-like structure. 
Cephalion and hypostomion not detected. Body covered with fine spined scales, scale 
edges being often fused with basal cuticle; occasionally and only partly with peduncula
ted scales. Spines short and simple, occasionally partly long and barbed. M outh units 
two-segm ented, with distal segments joined one with another and furnished with 
bristles. Anterior pharynx half consists of terminal bulb and two smaller dilations, the 
posterior half in form of large bulb. Cuticular pharyngeal reinforcem ents lacking. 
Ability to partial retracting the head not developed.

Six species: N. antennigera ( G o s s e , 1851) — type-species, N . fasciculata ( D a d a y , 
1905), N . pauciseta ( D a d a y , 1905), N. voigti ( D a d a y , 1905), N . sexiseta K r i v a n e k  et 
K r i v a n e k , 1959 and N. acanthocolla sp. nov.

N eogossea acanthocolla  sp. nov.

(Figs 98— 101, Tab. 43)

E t y m o l o g y .  From the Greek ’’akantha” — thorn and the Latin ’’collum” — neck, referring to the 
presence o f long neck spines.

M a t e r i a l .  2 stations, 3 samples, 11 specimens. MS: a channel located several km W from the town 
Corumba, near to the boundary between Brazil and Bolivia (17); 9 specimens. PA: the pond at Belem, near 
the Faculdade de Ciencia Agraria do Para (FCAP) (25); 2 specimens. Above silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 31.10.1984 near Corumba, will be deposited in 
the Department of Zoology, University of Sao Paulo. Two paratypes that derive from the same sample are 
kept in the author’s collection.

D i a g n o s i s .  Neogossea having body 104— 139 gm  long (spines excluded). Postero
lateral trunk  projections without claws, each provided with 7—9 spines being usually 
barbed. Dorsal cuticle partly (at least on anterior head portion) or entirely with rhom 
boid pedunculated scales; a num ber of long and thick spines with terminal denticle 
occurs on neck dorsally. Dorsal trunk spines, if present, originate from scales having 
concave posterior edges.

The Belem specimens were somewhat different from those collected in the Mato 
Grosso, moreover, they were unsatisfactorily studied due to poor material available. The 
below description is therefore based on the Corum ba specimens while the differences 
between both forms are given thereafter.

D e s c r i p t i o n
The body of a mature specimen is rather stum py and 1 0 4 — 1 3 9  g m  long, caudal 

spines excluded, or 142— 178 gm long, the spines included. Head, whose rostral portion 
is in form of a short cone, is only slightly narrower than the trunk. There is a pair of 
cephalic tentacles that project anterolaterally, are 2 0 —2 1 .5  gm  long, 2 ,5  jam thick
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basaily and 3 .5  yum thick distally (Figs 9 9 — 101 —  tn). Neck is weakly constricted 
whereas the body posterior margin is truncate and provided laterally with a pair of 
small projections, the latter lacking claws (Figs 9 9 , 1 0 0  — cp). Dorsal cephalic ciliation 
is in form of a transverse band which consists of six series of cilia and shows 
10 yum-long median interruption. Ventral cephalic ciliature has not been studied (see the 
description of the Belem form). The ventral locomotory trunk cilia are distributed in 
two paired tufts, the caudal of them  being inserted only several yum from the trunk end 
(Fig. 1 0 0  —  tt), while the rostral one 2 4 — 2 8  yum from the other (Fig. 10 0  —  mv).

Dorsum  and body sides are provided with pedunculated scales (Figs 9 9 — 101 — 
pd). Such a covering extends from posterior head portion to either trunk end or pos
terior trunk portion where it is replaced by usual spined scales (Figs 9 8 — 101 — si). 
The pedunculated scales are clearly rhomboid while their peduncles are long, spaced 2 .5  

yum within a longitudinal row and join with the scales forming the right angle. The an
terior edges of spined scales (if the latter present) are not discernible; the posterior ones 
clearly concave. Their spines are simple, thin and weakly bent. The most unusual feature 
of cuticular armature is the presence of ”a b rush” that consists of at least fifteen rai
sed spines being densely inserted within a small dorsal area on the neck (Figs 9 9 , 101 

— br). The spines are 1 3— 14 yum long, quite straight, fairly thick along their whole 
length and distally bifurcated, in other words, each distally showing pronounced lateral 
denticle. The whole ventral body side is covered with thin and somewhat bent simple 
spines which are up to 9 yum long and originate from scales having unknown shape. A 
paired tuft of caudal trunk spines consists of 7—9 spines, seven of them being long and 
of m edium length while possible one or two additional being considerably shorter. The 
longest are usually outer but occasionally middle spines, reaching maximum length of 
4 4 — 5 0  yum. The shortest of main seven spines ( 1 5 —2 9  yum long) is always the inner
most one. Although sometimes it is hard to detect, all the main caudal spines are 
barbed, the lateral denticle being placed 30%  of spine length from spine end on outer
spines and about 15% on inner ones (see the m easurement method given in the in tro
duction to the family Chaetonotidae). The spine bases exhibit the same rhom boid shape 
(Fig. 101 — tu) as in the transverse ’’band” spines of Chaetonotus bisacer G r e u t e r . 

The middle of posterior trunk margin is provided with some simple spines approximate
ly 6  yum long (Figs 9 9 , 10 0  — ms).

The mouth ring is terminal, 4 .5  yum long and 7 .5 — 8 .5  yum in diameter. It consists
of two-segmented rods, the distal segments being thicker than the others, joined one to 
another and terminally furnished with rigid bristles. Pharynx is 3 4 —4 1 .5  yum long and 
shows, like in other congeneric species, anterior and posterior bulbs, the posterior being 
m uch stronger than the other, and two weaker median dilations (Figs 1 0 0 , 101 — bs).

The Belem form exhibits all the peculiar features of the newly-described species, 
namely the occurrence of dorsal pedunculated scales, the neck ’’b rush” of straight and 
thick raised spines being distally bifurcated, concave posterior edges of ’’ordinary” 
spined scales as well as the ”bisacer”-type  bases and lateral denticles on posterolateral

Figs 98— 101. Neogossea acanihocolla sp. nov., type-form from Corumba. Fig. 98 — enlarged spined scale, 
Fig. 99 — dorsal view, Fig. 100 — ventral view, Fig. 101 — lateral view.
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spines. Although the measurements of the Belem form are not complete, these available 
are in accordance with respective data for the M ato Grosso form. The essential charac
ter in which the worm from Amazonia differs from the type-form is the occurrence of 
dorsal pedunculated scales restricted to the head whereas all the other body portions are 
covered with usual spined scales. It also seems that the num ber of raised ’’b ru sh ”
spines is larger in the case of the Belem form, reaching at least 23. In one of Amazo
nian specimens details of the ventral cephalic ciliature were thoroughly studied. It con
sists of two interrupted transverse series of cilia, each formed by two paired short 
bands, every band consisting of four rows of cilia.

T a x o n o m i c  r e m a r k s .  Although the body shape, presence of paired tuft of
long caudal spines and anatomy of digestive tract perm it to readily classify the new gas- 
tro trich  in the genus Neogossea, the cuticular arm ature drastically distinguishes it from 
all congeneric species hitherto known. First of all, the dorsum is at least partly covered 
with pedunculated scales which has never been recorded within the whole family Neo- 
gosseidae. Such characters are known within the Chaetonotidae, mostly in the genus As- 
pidiophorus V o i g t . If  one considers the fact that a body portions of representatives of 
two different populations or even of different members of a local population (viz. that 
from M ato Grosso) may be either covered with pedunculated scales or with ordinary 
spined scales, it becomes evident that the genetic programme to control scale structures 
is not too much complicated. Surprisingly, the programme appears in this case to be 
universal for both types of scales and the observed variability is likely a result of simple 
modifications, genetical or environmental. Another peculiarity of the cuticular armature 
of N . acanthocolla is the presence of neck ’’b ru sh ” with long and thick spines, the latter 
being furnished with terminal lateral denticles. Although spines are common among 
Neogossea, they are short and thin in all the other species. The peculiar spines of N. 
acanthocolla correspond only with those of several species of the genus Chaetonotus E h 

r e n b e r g  (Chaetonotidae), i. e. some members of the species group Ch. maximus 
(Ch. furcatus sp. nov. for instance). Also the presence of lateral denticles on caudal 
spines is a new feature for the Neogosseidae, while it is a quite common character within

Table 43. Morphometrical features of Neogossea acanthocolla sp. nov.

Feature

Specimens from 
Corumba

Specimens 
from Belem

Range X N Range N

Body length, spines excluded 104— 139 /urn 117.0 3
Total body length, spines included 142— 178 /um 156.3 3
Tentacle length 20—21.5 /um 21.0 5 18; 19 /um 2
Pharynx length 34—41.5 /um 36.5 3 40.5 /um 1
Diameter o f mouth ring 7.5— 8.5 /um 7.8 3 8.5 /um 1
Distance between subsequent pedunculated

scales in a longitudinal row 2.5 /um 1
Length of raised neck spines 13— 14 Mm 13.8 3 11.5— 12 /um 1
Number of caudal spines per side 7—9 7.6 5 8 1
Maximum length of caudal spines 44— 50 /um 47.5 4 47 /um 1
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the families Chaetonotidae (the genus Lepidochaetus gen. nov. and partly the genus Chae- 
tonotus) and, in particular, Dasydytidae. T hus, the newly-described gastrotrich occupies 
a special place within the genus Neogossea, whereas its above features well support no
tion about a close phylogenetic relationship between the families Chaetonotidae and Neo- 
go sseidae.

Genus K ija n eb a lo la  B e a u c h a m p , 1932

E m e n d e d  d i a g n o s i s .  Neogosseidae having body 135—210 jum in length (caudal 
spines excluded). T runk rear rounded-off, with median group of spines and without 
lateral protrusions. Cephalion and hypostomion present. Body covered with convex 
scales with median keels and rudim entary spines; the latter tend to prolong in some 
trunk portions. Pharynx consists of at most two bulbs. Anterior pharynx portion at least 
as thick as posterior one and provided with strong and complex system of cuticular 
reinforcements. M outh ring units simple, flattened, w ithout distal bristles, do not join 
one with another. Ability of partial retracting head more or less developed.

Two species: K. dubia B e a u c h a m p , 1932 (type-species) and K. canina sp. nov. Be
longing of ’’Eretmia” cubeutes G o s s e  in H u d s o n  and G o s s e , 1886 to the genus as the 
th ird  species is not unlikely (see B e a u c h a m p  1932 and R e m a n e  1936).

K ija n eb a lo la  ca n ina  sp. nov.

(Figs 102— 106, Tab. 44)

E t y m o l o g y .  From the Latin ’’canis” — dog, referring to circumstances o f the species discovery.

M a t e r i a l .  1 station, 2 samples, 10 specimens. PA: the pond at Belem, near the Faculdade de Ciencia 
Agraria do Para (FCAP) (25). Above silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 20.3.1985, will be deposited in the Department 
of Zoology, University of Sao Paulo. Three paratypes that derive from the same sample are kept in the 
author’s collection.

D i a g n o s i s .  Kijanebalola having body 135—210 /urn in length (caudal spines 
excluded). Scales maximum 5.5—6.7 /im  long, in num ber of 23 in median dorsal longi
tudinal row. W ith three oblique paired bands of trunk locomotory cilia, each covered 
anteriorly with two rows of spines being longer than others on trunk. T runk  rear me
dian spines in num ber of about fifteen, including a pair of conspicuous length 
(16.5— 19 ^im). Pharynx 44—46 jum long, with two bulbs, the anterior being stronger 
than the other.

D e s c r i p t i o n
The body length of m ature and freely-swimming animals ranges from 135—210 /xm 

(anterior tentacles and posterior spines excluded) which is a particularly wide range for 
a local population of a freshwater gastrotrich. If  the tentacles and caudal spines are 
included, the length reaches 185—235 /im. Head is weakly separated from the trunk by 
slight neck constriction which condition resembles, apart from similar mode of swim
ming, members of the genus Neogossea. However, unlike Neogossea, the trunk  end is 
medially rounded-off and lacks paired lateral projection. Head is provided frontally with 
a pair of tentacles which project anterolaterally in normally-swimming animal, whereas 
they are parallel one to the other and directed forward when head is partly retracted.
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The tentacles are 20.5—28.5 /um long, 3 /um thick basally and 4 jum thick near their 
ends. I t should be stressed that the ability to retract head is not as developed in K. ca- 
nina as reported by B e a u c h a m p  (1932) for K . dubia. The cephalic ciliation consists of a 
pair o f anterolateral tufts, two interrupted transverse ventral bands (Fig. 103 — ba, bp) 
as well as of a transverse dorsal band being discontinuous medially (Fig. 102 — db). 
One o f ventral bands (ba) lies in front of and the other (bp) behind the dorsal band, 
both usually consisting of two pairs of short isolated series. The outer ventral series as 
well as the dorsal band reach the lateral head margin, so each of them  projects laterally 
as a cilia tuft (Fig. 102). The trunk ciliature (Figs 102, 103), clearly locomotory in func
tion, consists of three pairs of oblique short bands, anterior and median of them  (mb) 
being inserted dorso-latero-ventrally, while the posterior one (rb) lateroventrally. The 
anteriorm ost band is located at Vi of the trunk  length whereas the rearm ost one almost 
term inally. The cilia of every band are usually arranged in 4—5 series and are about 20 
/am long. There are two paired dorsal sensory bristles, the anterior (Fig. 102 — be) 
being inserted at the level of dorsal cephalic band of cilia and the o ther (Fig. 102 — 
bt), set on a double-keeled scale, on the posterior trunk portion.

T he only cuticular formations that cover the head are weak 13 /am long cephalion 
and strong 9 /am long hypostomion. The main cuticular structure extends from the be
ginning of neck region to the trunk end, being continuous and undifferentiated through 
all the body sides. It consists of scales which are the largest (5.5—6.7 /am long) on the 
m id trunk  and much smaller on neck. The scales (Figs 102, 103, 106) are one-lobed, 
triangular-oval and strongly concave, so the keeled ridges of the largest scales are about 
2.7 /am raised above the scale base. The keel of every scale is posteriorly continued as 
rudim entary spine. Such a form of scales gives a saw-like appearance to the lateral body 
margin. Longer spines which originate from scales like those above-described, occur in 
three pairs of short oblique bands placed ventrolaterally (Fig. 103 — cs) as well as in a 
m edian group at the trunk rear (Figs 102, 103 — ts). All the trunk ciliary series are 
accompanied by ventrolateral long spines distributed in two oblique rows just in front 
of cilia, the spines from posterior row being slightly longer than the others (9—9.5 /um 
long com pared with ca. 7.5 /um). The above spines are simple, bent and rather thick, 
the most lateral of them standing out beyond the lateral body margins. The rounded-off 
trunk end is medially provided with approximately fifteen spines. The spines are also 
rather straight, thick, on their basis in particular, and vary in length within the group. 
There is a pair of spines which are considerably longer than the others (16.5— 19 /um 
long com pared with length of up to 9 /um of those arising from between them). N um 
ber of longitudinal alternating rows of scales was counted only for these rows from the 
most ventral one that bear longer cilia-accompanied spines through lateral margins and 
dorsum  to the respective row of the opposite body side, amounting to 34. The median 
dorsal row consists of 23 scales, the smallest neck ones and that bearing term inal trunk 
spine included.

Figs 102— 106. Kijanebalola canina sp. nov. Fig. 102 — dorsal view, Fig. 103 — ventral view, Fig. 104 —
dorsal view of pharynx, Fig. 105 — lateral view of pharynx, Fig. 106 — trunk scales (A — from above, B —

from lateral).
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M outh ring is terminal and consists of units which are flattened, not joined one 
with another and lacking distal bristles. It is 5 ûm long and 12.5— 14 jum in diam eter. 
Pharynx, being 44—46 /jm in length, exhibits two bulbs that contact one the other, the 
anterior bulb being always stronger than the posterior. The relative thickness of anterior 
bulb, median constriction and posterior bulb amounts to 58.0—61.4%, 43.2—47.0% and 
49.4— 56.1% respectively (see method of calculating the pharynx formula in the in tro 
duction to Chaetonotidae). Almost the whole lumen of anterior pharyngeal bulb is p ro 
vided with very strong cuticular reinforcements (Figs 104, 105). Except for its term inal 
portion, the gut is as wide as the maximum pharynx width. There is a paired protonef- 
ridium  located lateral to the gut on anterior trunk portion. There is paired ovary with 
oocytes m aturing from caudal to rostral. No traces of herm aphroditic features have been 
detected.

T a x o n o m i c  r e m a r k s
B e a u c h a m p  (1932) described the genus Kijanebalola and the species K. dubia on the 

basis of two fixed specimens coming from a lake in Uganda. He presum ed that the 
"Eretmia” cubeutes, described as a rotifer by G o s s e  (in H u d s o n  and G o s s e  1886), was 
the other species congeneric with Kijanebalola. The latter worm which was known by 
G o s s e  also only from fixed material, did not contribute the generic characteristic, 
moreover, its systematic position is still doubtful. Thus, my own finding of more n u 
m erous specimens of K. canina sp. nov., being in addition examined alive, supplies our 
knowledge on the Kijanebalola with many new details.

T he general organization of K. canina supports the affiliation of Kijanebalola to Neo- 
gosseidae but outside the genus Neogossea. W hat needs to be emphasized is the accuracy 
of B e a u c h a m p ’s taxonomic decision based on analysis of so scarce and deform ed 
material. The ability of partial retracting of head, which is unique within the suborder 
Paucitubulatina, does not seem as developed in K. canina as reported for K. dubia. The 
draw n-out head which has not been studied in detail by B e a u c h a m p , shows in K . cani
na, like the Neogossea, the presence of a paired tentacle as well as transverse ciliary 
bands which extend both on its dorsal and ventral surface. The mouth ring clearly d if
fers from that of Neogossea in having simple and flattened units not joined one with 
another instead of two-segmented and joined rods. The mouth structure of Kijanebalola 
resembles most of all that of members of the species group Chaetonotus sirnrothi (Chae
tonotidae). The pharynx, which was reported as consisting of single vesicle in K . dubia, 
exhibits in K. canina two bulbs that contact one with the other. Therefore, the pharynx 
of Kijanebalola differs from that of Neogossea in lacking two small intermediary dilations 
and in having its anterior half at least as wide as the posterior (compare Figs 103, 104). 
Like in K . dubia and contrary to all the species of Neogossea, the pharynx of K . canina 
is provided with a complex system of cuticular reinforcements. The scales of the Bra
zilian gastrotrich have distinct edges, whereas those of K. dubia were reported as fused 
with the basal cuticle. Both compared species have median scale portion highly raised 
whereas most keels end with rudim entary spines. Such a scale structure, being com
pared by B e a u c h a m p  with pyram id, could be treated as generic feature. It should be 
stressed however that the typical spined scales in Neogossea derive from the same scale 
type while their rhomboid shape (reported for N. antennigera) is doubtful and appears 
to reflect more the scale surface sculpture than its outline. The joint characters of both 
Kijanebalola species, likely being universal within the whole genus, are the absence of
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scales in the cephalic body region, and the trunk cilia covering with spines of con
spicuous length. Three paired oblique bands of trunk cilia that extend ventrolaterally in 
K. canina correspond with the tufts of cilia which accompany trunk protrusions in K. 
dubia. However, I can not agree with B e a u c h a m p ’s assumption that the above s tru c tu 
res are sensory in function, since the function of trunk ciliary bands in my gastrotrichs 
was obviously locomotory, like that of similar bands or tufts in the genus Neogossea and 
the family Dasydytidae. It seems by analogy to the better-studied Brazilian animal, that 
the body sides of K. dubia have been m isinterpreted in B e a u c h a m p ’s description. 
Therefore, his Fig. 4A represents actually dorsal and 4B ventral body side, the anterior 
and posterior tufts of trunk cilia are disposed ventrolaterally and oocytes m ature dorsal-
iy-

T he first thorough examination of living members of the genus Kijanebalola supplies 
the characteristic of the whole family Neogosseidae with interesting data, some of them  
being of phylogenetic interest. Contrary to all the members of Neogosseidae known till 
now, K. canina sp. nov. has obvious (although weak) cephalion as well as strong hypo- 
stom ion, both shields occurring regularly w ithin the families Chaetonotidae and Dasydy
tidae (compare with new data on the genera Dasydytes, Setopus, Haltidytes and Orna- 
mentula in this paper). The presence of those features strongly supports the view on a 
common origin of the three above families. The cephalic ciliation pattern in K . canina 
sp. nov. and Neogossea acanthocolla sp. nov. (the Belem form) is identical, consisting in 
the presence of a transversal dorsal band medially interrupted and two transversal ven
tral bands which are disrupted into short sections, the first ventral band occurring in 
front of and the other behind the dorsal one. This character has been provisorily in
cluded into the family diagnosis, however, its common occurrence within the Neogossei
dae could be confirmed in further taxa.

A lthough descriptions of K. dubia and K . canina are not fully com parable because 
of deform ation of available material of the form er, some specific-level differences be
tween them  are obvious. They are the num ber of scales, being higher in K . canina than 
in K . dubia, both when longitudinal alternating rows and scales in a row are counted, 
the scale size, being considerably larger in K. dubia as well as the num ber and d istribu
tion of term inal trunk spines, the latter being more num erous in K . canina and ex
tending more laterally. Further specific characters of diagnostic importance are probably 
body size, pharynx shape and structure of pharyngeal cuticular formations, however, 
they remain useless before living specimens of K. dubia are examined.

Table 44. Morphometrical features o f Kijanebalola canina sp. nov.

Feature Range X N

Body length, tentacles and spines excluded 135— 210 Aim 163.2 5
Total body length, tentacles and spines included 185— 235 Aim 198.2 5
Tentacle length 20.5—28.5 Aim 26.6 4
Pharynx length 44—46 Aim 45.0 4
Diameter o f mouth ring 12.5— 14 Aim 13.4 4
Cephalion length 13 Aim 1
Scale length 5.5— 6.7 Aim 6.1 3
Length of terminal spines 16.5; 19 Aim 2
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Family D a sy d y tid a e  D a d a y , 1905

In course of the present study, I have found 12 species belonging to the family. 
One of them , viz. Haltidytes festinans has been originally described from Europe (V o i g t  
1909) and then found in Argentina ( G r o s s o  1973b, as Dasydytes crassus), whereas an
other one, i. e. Stylochaeta fusiformis (S p e n c e r , 1890) has been known from Europe and 
N orth  America. Ten other species are new to science, eight of them  being in detail 
described in this paper and two others (a species of the subgenus Dasydytes s. str. and 
a species of the genus Haltidytes) are om itted here as they have been insufficiently stu
died to give their adequate descriptions. In the subtropical zone of Brazil, I have found 
only Haltidytes festinans, while all the taxa including H. festinans were sampled in the 
tropics, eleven of them in Amazonia, in the region of Belem.

The character in common of most new tropical taxa of Dasydytidae are scales much 
better developed than those in the species known sofar, so scale edges are usually dis
cernible even under moderate quality microscope. The family comprises 23 species 
described so far, 17 of them  being known from Europe, 5 from N orth America and one 
from South America and Asia each. The genus Dasydytes G o s s e  which has been divi
ded into five subgenera by R e m a n e  (1936) comprises 17 species, whereas 6 other spe
cies belong to the genus Stylochaeta H la v a . W ith exception of Dasydytes (Setopus) ton- 
giorgii Ba l s a m o , 1983a which exhibits many fine scales and Stylochaeta aff. fusiformis 
R e m a n e , 1927 whose cuticle is differentiated into large plate-like formations, all the Da
sydytidae known so far show smooth cuticle with spines growing directly from it. A re
cent discovery of scales in D. (S.) tongiorgii as well as present evidence on scale occur
rence among many Brazilian Dasydytidae shed a new light on the family phylogeny. 
Since more complete evidence on cuticle differentiation was lacking, the systematics of 
Dasydytidae has been mainly based on spine character and distribution. The scale dif
ferentiation is one of fundamental characters for phylogeny and taxonomy of Chaetono- 
tidae and is also useful in Neogosseidae, both families being closest to Dasydytidae. From 
the analysis of cuticular covering in ten species of Dasydytidae, viz. nine described here 
ones and ”Dasydytes (Setopus)” tongiorgii B a l s a m o , 1983a, it is obvious that scale 
character is not only useful diagnostically but the generic- and subgeneric-level revision 
based on this criterion in needed. Being in agreement with former views on separate 
generic status of Stylochaeta H la v a , I propose to exclude the subgenera Setopus 
G r u n s p a n , 1908, Haltidytes R e m a n e , 1936 and Anacanthoderma M a r c o l o n g o , 1910 
from the genus Dasydytes raising them  to the generic level. This taxonomic decision 
I hope to justify in the respective subsections of this paper and at the end of the chap
ter on Dasydytidae where main phylogenetic relationships within the family are sum m a
rized. M oreover, such a system is in accordance with G r u n s p a n ’s (1908) intention as 
far as Setopus is concerned and with M a r c o l o n g o ’s (1910) view concerning the 
Anacanthoderma. A new genus, viz. Ornamentula which is characterized by the presence 
of unique type of cuticular structures among Gastrotricha, is described also in this pa
per. As far as the genus Dasydytes in new sense is concerned, it seems proper to main
tain the division into other subgenera as established by R e m a n e , i. e. into Dasydytes s. 
str. and D. (Chitonodytes) R e m a n e , adding to them  the new subgenus D. (Prodasydytes) 
which is described below on the basis of four new species. The recognition of principal 
types of cuticular covering including that of the new genus Ornamentula, makes it 
necessary to emend the family diagnosis. W ith the use of new generic and subgeneric 
criteria, emendations to respective diagnoses are also introduced.
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In the descriptions given below, some morphological designations and methods of 
m easurem ents are used as described in the introduction to the family Chaetonotidae, 
e. g. mode of spine length measurement, calculation way of lateral denticle localization 
on spine, pharynx formula expression etc. (see also Figs 1—4). However, a peculiarity 
of morphological organization of Dasydytidae requires many new designations, that are 
presented below and in Fig. 107.

Among lateral spines, three categories are distinguished: cephalic and neck spines 
(c), trunk spines (t) and rear spines (r).

C e p h a l i c  and n e c k  l a t e r a l  s p i n e s
The foremost paired group of conspicuous lateral cephalic spines (or paired spine) is 

designated as ca, the next group or single spine as cb etc., according to the rule that

c b

t a ,
t a 'i

t c

t d

t d

t e

te .

Fig. 107. Designation of spines in Dasydytidae, 
ventral view.

first letter (c) is in common for all con
spicuous lateral cephalic and neck spines, 
while the other, given in alphabetical order, 
corresponds to subsequent spine group, 
counting from anterior to posterior. In  the 
case of a single spine, designation remains 
composed of two letters, whereas in the 
case of spine group, usually arranged in a 
series extending from anterodorsal to postero- 
ventral, the first dorsal spine is additional
ly designed with num ber , (e. g. ca,), the 
next one with num ber 2 (ca2) etc. The spine 
group which extends from the end of head 
or neck region to the trunk front is in
cluded in the trunk lateral spines.

T r u n k  l a t e r a l  s p i n e s
The first paired group of spines (or 

single spine) which occurs laterally at the 
front of trunk dilation, even if it begins still 
on the neck region or head end, is designat
ed as ta, the next one as tb etc., according 
to the rule that the first letter (t) is in 
common for all lateral trunk spines, while 
the other, given in alphabetical order, cor
responds to subsequent spine group (or 
single spines) on the trunk. An additional 
num ber is given for every spine in a spine 
group following principle used for cephalic 
lateral spines (e. g. ta ,, ta2 etc.). These 
trunk lateral spines which are clearly con
nected with trunk rear are included in the 
category that follows.
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L a t e r a l  s p i n e s  o f  t r u n k  r e a r
At most two paired spines which are inserted clearly near to trunk rear bu t neither 

ventrally nor dorsally are included into this category. The only pair of such spines is 
designated as r, whereas in the case of two pairs the more frontal one is designated as 
r, and more caudal as r 2.

D o r s a l  t r u n k  s p i n e s
The spines of conspicuous length which arise clearly dorsally, both paired and u n 

paired, are marked with d letter and, if necessary, with subsequent num bers (e. g. d ,, 
d 2, etc.), starting from the foremost one.

V e n t r a l  t r u n k  s p i n e s
The foremost conspicuous paired trunk spine which is inserted ventrally clearly out 

of longitudinal series of lateral spine groups is designated as v, and the next one as v2 
etc., according to the rule that the letter v is in common for all conspicuous ventral 
spines, while the num ber corresponds to subsequent spine.

C o v e r i n g  s p i n e d  and /o r s i m p l e  s c a l e s
The covering scales which lie in more or less complete longitudinal alternating rows 

and either bear short spines or are devoid of them  have no special designation. They 
will be only distinguished between dorso-lateral ones and the ventral field, the form er 
to cover body portion from ventral trunk cilia through body sides and dorsum  to the 
trunk cilia of the other body side, while the latter to occur between ventral cilia of 
every body side. The term  ’’ventral field” is used in accordance with that proposed by 
myself for respective portion of cuticular arm ature in the Chaeionotidae.

To facilitate comparing the spination and scale-covering pattern between particular 
taxa, short tables (i. e. Tabs 55—64) are given at the end of this chapter. They include 
list of spine groups, num ber of spines in a group, mean spine length within a group, 
num ber of lateral denticles in a spine and data on scale covering. The letter ”b ” placed 
in a column ’’num ber of lateral denticles” in these tables denotes distal spine bifurca
tion, e. g. a note ”2+b” means that two lateral denticles and distal bifurcation occur on 
a spine. The letter ”L ” placed in headline of tables with measurements (Tabs 45—54) 
denotes localization of single lateral denticle, whereas ’’L ,”, ”L 2” etc. denotes localiza
tion of subsequent lateral denticles on spine, counting from spine base. The value 0% in 
one of ”L ” colum ns means that the denticle forms distal bifurcation (is placed 0% from 
the spine end).

E m e n d e d  d i a g n o s i s  of the family Dasydytidae D a d a y , 1905
Paucitubulatina having body 75—291 /zm in length (spines excluded). Head without 

tentacles, neck with pronounced constriction (except for Anacanthoderma), trunk without 
caudal appendages and adhesive tubes but occasionally with short paired caudal lobe or 
paired rear protuberance. Body either covered with one-lobed spined and /o r spineless 
scales, from small to very large, or naked. Lateral an d /o r ventro-lateral spines usually 
long and with at least one lateral denticle, often distally furcated, occasionally simple. 
A club-shaped single spine occasionally present. Spines occasionally (in Anacanthoderma) 
lacking. Cephalion and probably hypostomion always present. Head ciliation consists of 
two paired anterolateral tufts and a transverse band extending from ventral to dorsal 
side. T runk ciliature consists of obliquely disposed short cilia series isolated one from 
another, often reduced to small tufts and distributed in a paired ventro-lateral row.
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M outh ring terminal and round, occasionally tends to become asymmetrical. F resh
water, semipelagic and planktonie.

Six genera: Dasydytes G o s s e , 1851 (type-genus), Stylochaeta H l a v a , 1905, Setopus 
G r u n s p a n , 1908, Haltidytes R e m a n e , 1936, Ornamentula gen. nov. and (of unclear af
filiation) Anacanthoderma M a r c o l o n g o , 1910.

Genus D a s y d y te s  G o s s e , 1851

E m e n d e d  d i a g n o s i s .  Dasydytidae having body 98—291 yum long. T runk rear 
protrusions lacking. Lateral spines long, almost straight, at most bent at lateral denticle, 
with at least one lateral denticle and term inal bifurcation, often with two (occasionally 
three) lateral denticles. Spine thickness uniform  between spine base and the most distal 
denticle. Lateral groups of spines/single spines in total num ber of 5—9 pairs. Cephalic 
lateral (ca), dorsal (d) and ventral (v) long spines often present. One of dorsal spines 
occasionally modified into a club. Covering scales, if present, are small and completely 
keeled. Large lateral cephalic plates that border with dorsal and lateral portions of 
transverse ciliary band absent.

T hree subgenera: Dasydytes s. str., Prodasydytes subgen. nov. and Chitonodytes Re- 
m a n e , 1936.

Subgenus D a s y d y te s  s. str.

E m e n d e d  d i a g n o s i s .  Dasydytes having body 130—210 yum in length. W ith 
nine (? eight in D. monile) pairs of lateral spine groups/lateral single spines including 
the paired rear (r) spine (the latter occasionally lacking). Lateral and dorsal cephalic 
spines present. Each long lateral spine with single lateral denticle and distal bifurcation 
or with two denticles. A dorsal trunk spine modified into club occasionally occurs. 
Covering scales including ventral field ones absent.

Four species: D. (D.) goniathrix G o s s e , 1851 (type-species), D. (D.) ornatus V o i g t , 

1909, D. (D.) monile HORLICK, 1975 and D. (D. ) nhumirimensis sp. nov.

D a sy d y te s  (D a s y d y te s ) n h u m ir im e n s is  spec. nov.

(Fig. 108, Tabs 45, 55)

E t y m o l o g y .  From the ’’Fazenda N hum irim ”, referring to the locality where the species has been dis
covered.

M a t e r i a l .  1 sample, 8 specimens. MS: a pond (19). Among root systems of Salvinia natans.

T y p e  s p e c i m e n s .  Holotype, a specimen collected from a pond located on Fazenda Nhumirim, re
gion of Nhecolandia, Mato Grosso do Sul on 7.11.1984, will be deposited in the Department o f Zoology, 
University of Sao Paulo. A paratype that derives from the same sample is kept in the author’s collection.

D i a g n o s i s .  Dasydytes (Dasydytes) having body 130— 148 yum in length. W ith 
a club-shaped unpaired ornam ented structure 56—59 yum long dorsally on trunk. In 
the fourth  (tb), fifth (tc) and sixth (td) lateral groups more than two spines, in the 
others up to two spines. Spines with two equal lateral denticles and without distal 
bifurcation.
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D e s c r i p t i o n
The body length reaches 130— 148 ^urn, spines excluded, or 187—208 ^m , spines 

included. The head is practically as wide as the trunk (its m aximum width is 34—40 
Hm compared with 38—40 /urn) and is separated from it by neck constriction being of 
minim um  width of 23 jum. There is a short cephalion. The ciliation of every head side 
consists of an anterior ventrolateral tuft as well as two ventral interrupted transverse 
bands of cilia, the posterior of them being continued also dorsally. The ventral trunk 
ciliature consists of several paired tufts usually in num ber of four, the rearmost one 
appearing to be the largest. A paired dorsal sensory bristle which arises from long 
double keel occurs almost terminally on trunk.

The lateral spination consists of nine paired groups of spines/single spines, in
cluding two single spines which are inserted on head and neck regions (i. e. ca and cb). 
At the trunk beginning, a single or double spine (ta or tai_2) occurs, followed by three

A

B

/
Fig. 108. Dasydytes (Dasydytes) nhumirimensis sp. nov., dorsal view. B — one of lateral spines, enlarged.
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groups of more numerous spines, first consisting of five spines (tb i—5), second of four 
or five (tci_ 4  or tci-s) and third of two or three (tdi_ 2  or td i_ 3). Two next paired spines 
(te, tf) stand alone whereas the rearm ost one (tg) is either single (tg) or double (tg i_ 2), 
in the latter case the more ventral of spines (tg2) being shorter and th inner than the 
other. Length of the lateral spines increases gradually from rostral to caudal, reaching 
m axim um  value of 6 7 —7 5  /im  in te and tf  spines, whereas the rearm ost spine (tg) is 
somewhat shorter (5 8  /urn). All the lateral spines exhibit two lateral denticles, except for 
cephalic spines which are usually single-barbed. The first (more basal) denticle on trunk 
spines is typically placed 29— 34%, while the other 11 — 15% of spine length from  spine 
end. The spines are straight from the base to the first denticle and clearly bent between 
denticles; their thickness is uniform from the base to the second denticle, whereas 
distal to it the spine becomes thinner and thinner. The spines arise from triangle base 
of the bisacer-type. N either whole spine basal scales nor covering dorsal and ventral 
scales were observed. The spines clearly ventral (v) and rear (r) in position are absent. The 
dorsal spines occur on head in num ber ofi three, the foremost of them  being unpaired 
while the others paired, 1 7 — 2 0  jum long and provided with two lateral denticles. There 
are three pairs of trunk dorsal spines about 5 0  /um long and furnished with two lateral 
denticles each. Apart from them , an unpaired club-shaped structure occurs dorsally in 
posterior trunk portion close to median body axis, probably always on the right to it.

Table 45. Morphometrical features o f Dasydytes nhumirimensis sp. nov.

Feature Range X N L, l 2

Body length, spines excluded 130— 148 /am 140.8 4
Total body length, spines included 187—208 /am 197.5 4
Maximum head width 34; 40 /am 2
M inimum neck width 23 /am 2
Maximum trunk width 38; 40 /am 2
Pharynx length 41—43 /am 41.6 4
Pharynx formula a 31.0; 34.1% 2

n 28.0; 29.5% 2
m 27.6; 28.5% 2

P 32.2; 33.9% 2
Diameter o f mouth ring 7.5; 8.5 /am 2
Length of ’’club” 56— 59 /am 57.2 4
Spine length cb 38 /am 1

ta, 45 /am 1
ta2 49 /am 1
tb. 48; 54 /am 2 29% 13%
tb5 56 /am 1 33% 12%
tc. 46; 50 /am 2
tc4 57 /am 1
tc5 56 /am 1 30% 15%
td, 58 /am 1
td2 64 /am 1
td3 68 /am 1 31% 12%
te 58; 75 /am 2 33% 12%
tf 67; 72 /am 2 34% 18%
tg, 58 /am 1 34% 11%
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T hat peculiar cuticular formation seemed to be an epizoic organism rather than a gas- 
trotrich structure at first glance. However, it was detected in 10 among 12 animals s tu 
died, inserted in the very same place and devoid of protoplasm  that has excluded the 
former supposition. The club is 56—59 jum long and consists of stalk 13— 17 yum long 
and 2.5 /urn thick as well as wider distal portion which exhibits rich ornamentation. The 
latter part is 12— 13 yum wide and only slightly higher (up to 17 yum). The longitudinal 
club axis is marked by a straight line extending also in the stalk, while the right and 
left portions are filled with streaks that form  a net with hexagon-like meshes up to 2 
yum large. The distal club end is rugged, however, a young specimen appeared to have 
it closed. The club is not deeply inserted on cuticle and is easily lost since two speci
mens with the most mature eggs were devoid of it. The club is typically directed poste- 
rodorsally and projects behind trunk end.

M outh ring is terminal. Pharynx is 41—43 yum long and shows two weak term inal 
dilations. Only parthenogenic specimens have been found.

T a x o n o m i c  r e m a r k s .  D. nhumirimensis sp. nov. stands close to D. (D .) ornatus 
V o i g t , 1909 with respect to body shape and general pattern of lateral spination. Both 
species have the same num ber of spine groups/single spines, i. e. nine, however, the 
V o i g t ’s species has spines more num erous than two in six groups (tb—tg), while my 
species only in two or three groups (tb, tc and sometimes td). D. ornatus has single- 
-barbed spines with distal bifurcation, whereas D. nhumirimensis double-barbed without 
bifurcation, the more distal denticle and distal spine portion of the latter obviously 
evolved from the ancestral bifurcation.

The club-shaped dorsal structure of D. nhumirimensis neither corresponds with any 
cuticular form ation of other Dasydytidae nor even of the Gastrotricha as a whole. I be
lieve it has been evolved from typical spine or scale and spine together, since a distinct 
basal scale is absent. The adaptative significance of the club-shaped stucture is appar
ently to increase the body surface to body volume ratio of this semipelagic animal. The 
ornam ent pattern of wider club portion is rem iniscent of that of large scales in Orna- 
mentula paraensis gen. et sp. nov. However, the ornam entation in D. nhumirimensis and 
O. paraensis appear on quite different structures, i. e. on distal spine portion and basal 
scales respectively. In spite of that difference, the function of such peculiar ornam enta
tion seems to be similar. The spine or scale reinforcem ents have allowed to evolve 
larger cuticular formation than anywhere among Dasydytidae. Some analogy can be seen 
with large scales of Chaetonotus robustus D a v i s o n , 1938 and Halichaetonotus atlanticus 
K i s i e l e w s k i , 1988 (Chaetonotidae) which show also linear reinforcements. The scale 
modifications in two latter species do not appear to be homologous one with the other 
and obviously not with ornam ented structures of Dasydytidae. On the contrary, very 
similar reinforcement pattern suggests the common genetic base of both modifications 
in the case of D. nhumirimensis and O. paraensis (see discussion of the latter taxon).

Subgenus D a sy d y te s  (P r o d a s y d y te s ) subgen. nov.

E t y m o l o g y .  From the Greek ’’pro” — before and the generic name ”Dasydytes”, referring to a primi
tive character of the subgenus.

D i a g n o s i s .  Dasydytes having body 135—291 yum in length (from 98 yum in D.
(?P.) lamellatus). With four to seven pairs of lateral spine groups/lateral single spines,

http://rcin.org.pl



Inland-water Gastrotricha from Brazil 113

including two (one in D. (?P.) lamellatus) paired rear spines (r). Lateral cephalic spines 
and usually also dorsal cephalic spines present. Long lateral spines with one or two 
lateral denticles and distal bifurcation, occasionally with three denticles and without b i
furcation. Covering scales well developed or lacking. W ith keels on terminal portion of 
ventral field and (except for D. (?P.) lamellatus) with two pairs of larger terminal ven
tral scales.

Four species: D. (P.) papaveroi sp. nov. (type-species), D. (P.) carvalhoae sp. nov., 
D. (P.) elongatus sp. nov. and D. (?P.) lamellatus sp. nov., the last species included pro
visionally.

D a sy d y te s  (P r o d a s y d y te s ) p a p a v e ro i  sp. nov.

(Figs 109— 113, Tabs 46, 56)

E t y m o l o g y .  The species is dedicated to Prof. Dr. Nelson P a p a v e r o ,  the Director o f the Museu Paraen- 
se Emilio Goeldi at Belem.

M a t e r i a l .  2 stations, 5 samples, 32 specimens. PA: a pond (23) and a river (27). Above silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected on 30.1.1985 from a small river (Igarape) da Bar- 
ragem, M unicipio de Benevides, Fazenda Morelandia (station 27), will be deposited in the Department of 
Zoology, University of Sao Paulo. Three paratypes that derive from the same sample are kept in the author’s 
collection.

D i a g n o s i s .  Slender Dasydytes (Prodasydytes) having body 144— 166 /urn in length. 
W ith seven paired spine groups/single spines laterally, including two on head and neck 
(ca and cb) and two rear spines (r, and r 2). All lateral spines of similar length 
(32—40 jum on average, maximum 45 jum), with one lateral denticle and distal bifurca
tion. Paired ventro-lateral (v) and unpaired medio-dorsal (d) spine occur on posterior 
trunk portion. Dorsal and ventral body sides with many covering keeled scales having 
short spines. W ith two pairs of ventral term inal keeled scales provided with short spines.

D e s c r i p t i o n
Body length of mature specimens reaches 144— 166 jum, posterior spines excluded, 

or 183—203 jum, the spines included. The body is slender with triangular head, rather 
thick neck and trunk as wide as head and ending with slightly separated triangular lobe. 
H ead is provided with cephalion 9 jum long and 13 jum wide as well as 8 jum long hy- 
postomion. The ciliature o f every head side consists of two lateral tufts, several ventral 
tufts and a transverse band which crosses the head slightly rostral to the widest cepha
lic region and extends from  ventral to dorsal, dorsally being longer than ventrally. The 
trunk ciliature consists of five paired ventrolateral tufts, the anteriorm ost of them  being 
placed between the bases of cb and ta spine groups while the rearmost one (the largest) 
in front of the r, spine base. The ventral tufts of cilia are, the third of them  in particu
lar, in form of short oblique bands, whereas the cilia proper are 19—23 jum long. There 
are two pairs of dorsal sensory bristles, the anterior of them  arising at boundary be
tween head and neck region (Fig. 109 — bn) and the other at front of caudal lobe (bt). 
The caudal bristles are accompanied by double keel each.

Lateral spines are d istributed in seven paired groups/paired  single spines. There are 
two groups of spines per side in neck region (ca and cb), three on anterior 3/ 5 of trunk 
(ta, tb and tc) and two rear spines (n  and r2). The anterior neck paired spine is single 
(ca) while the other double (cbi_2). Anteriormost trunk group consists of four spines
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(tai_4) whereas the second and th ird  of two (tb i_2 and tc i_2). All these spines including 
rear ones are borne on one-lobed narrow scales having concave posterior edges, con
tacting the cuticle only with their anterior portions and being 7— 10 yum long. The spine 
bases form elongate triangles of the bisacer-type, whereas the spines proper are slightly 
bent and have single lateral denticles localized 21—25% of spine length from spine end. 
Each spine is of uniform thickness from its base to the denticle, whereas its distal part 
is th inner and terminates with bifurcation, the latter being better seen in side view. The 
spine length is similar within and between groups, its mean value ranging from 31.9 to 
39.9 yum. The paired rear spines are characteristic of the species. Anterior of them is 
always shorter than the other, both protrude behind trunk extremity and are parallel 
one to the other. Apart from lateral spines, conspicuous paired ventrolateral spines (v) 
and unpaired medio-dorsal one (d) occur on posterior trunk portion. They originate 
from scales similar to those of lateral spines, show the base of the bisacer-type, are 
single-barbed and end with bifurcation, their mean length is 21.0 and 24.8 yum respect
ively and-the length of their basal scales 5.5 and 10.5— 11 yum respectively. Apart from 
these spines, the cuticular arm ature consists o f many covering keeled scales with short 
spines which are regularly distributed on dorsal and ventral body sides, as well as of six 
pairs of peculiar cephalic spines (Fig. 109 — ds). Three pairs of the latter structures

Figs 109— 113. Dasydytes (Prodasydytes) papaveroi sp. nov. Fig. 109 — dorsal view, Fig. 110 — ventral view, 
Fig. I l l  — dorsal cephalic spined scale (A — from above, B — from lateral), Fig. 112 — covering spined 

scale from dorsal trunk side, Fig. 113 — one of lateral spines with basal scale, lateral view.
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are situated dorsally and the other three pairs laterodorsally. They have thick and
3.5—6.5 ,um long spines with strong lateral denticle and arise from rather small 
(3.5—6.5 jum long) scales with distinct lateral and posterior edges. Covering dorsal 
scales extend from the neck to the base of unpaired scale d, occurring within an area 
which becomes wider and wider from rostral to caudal and on m iddle-trunk being dis
tribu ted  in 11 longitudinal alternating rows, maximum 12 scales in a row. Like the ba
sal scales of long lateral spines, they are keeled, very narrow, one-lobed and have con
cave posterior edges, being up to 7.5 /um long. However, their spines are simple and 
short (1.5—4.5 jum long). The spined scales similar to covering dorsal ones occur ven- 
trally. They are 3.5—7 jum long, have hardly visible edges and bear simple spines
1.5—5.5 fim long. They are distributed in 13— 14 longitudinal alternating rows, 11 — 12 
in each along intestinal body portion and some further ones at the end of pharyngeal 
portion. Apart from these scales, further four pairs of conspicuous spined scales occur 
ventrally, two of them  lying near trunk rear (Fig. 110 — vd) and two others (ve) rostral 
to long ventral spines v. M ore caudal from vd scales are 7 jum long, bear 4 jum long 
spines and are directed posterolaterally, whereas the others are longer (12 jum long), 
bear 7 jum long spines and lie in parallel to body axis. The ve scales are about 9.5 fim 
long, whereas their spines are usually about 5 jum long and clearly barbed.

Table 46. Morphometrical features o f Dasydytes papaveroi sp. nov.

Feature Range X N L, l 2

Body length, spines excluded 144— 166 /an 157.0 7
Total body length, spines included 183— 203 jum 196.4 7
Maximum head width 32 jim 1

M inimum neck width 24 jim 1

Maximum trunk width 32 jum 1

Pharynx length 58—62 jum 59.6 5
Pharynx formula a 22.1— 24.2% 23.7 3

n 19.8—22.6% 2 1 . 1 3
m 20.3—22.3% 21.7 3

P 27.6— 36.3% 31.4 3
Diameter of mouth ring 6.5— 7.5 jum 7.0 4
Cephalion length 9 jum 1

Cephalion width 13 jum 1

Spine length ca 31— 37 jum 33.7 1 1 24% 0 %
cb, 30—40 jum 38.1 8 2 2 % 0 %
cb2 31—42 jum 39.1 8 23% 0 %
ta, 32—45 jum 39.0 6 2 1 % 0 %
ta2 27—42 jum 36.3 7 24% 0 %
ta3 31—41 jum 37.6 9 24% 0 %
ta4 37—43 jum 39.9 7 2 1 % 0 %
tb, 31—40 jum 37.7 6 2 2 % 0 %
tb2 31—43 jum 37.8 5 2 1 % 0 %
tc, 27—41 jum 33.4 5 24% 0 %
tc2 27—43 jum 34.0 5 24% 0 %

24— 35 jum 31.9 1 1 25% 0 %

r 2 35—42 jum 39.5 1 1 2 2 % 0 %
V 18—24 jum 2 1 . 0 6 30% 0 %
d 20— 28 jum 24.8 1 1 28% 0 %
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The m outh ring is somewhat subterm inal, slightly fissure-like and exhibits two ven
tral thickenings (Fig. 110 — th). Pharynx is very long in relation to body size reaching 
58—62 jim. Its posterior portion is strongly dilated. Only parthenogenic worms have 
been found.

The gastrotrich swims in peculiar way, wriggling and whirling.

T a x o n o m i c  r e m a r k s .  D. papaveroi sp. nov. is characterized, together with D. 
(P.) elongatus sp. nov., by much more developed covering scales than any other species 
of the Dasydytidae, thus, it presents particular phylogenetic interest. Its scales, both 
covering ones and those provided with long spines are one-lobed, narrow, keeled and 
concave-edged posteriorly. Conspicuous spines exhibit elongate triangular bases like 
those of transverse band spines in Chaetonotus bisacer G r e u t e r , 1917 (Chaetonotidae) 
and of caudal spines in Neogossea acanthocolla sp. nov. (Neogosseidae). If  one takes in 
consideration large num ber, uniform character and distribution of the spined scales 
through almost whole body as well as less differentiated lateral spines and small length 
of them  in comparison to other taxa, it becomes evident that the species has preserved 
more complete ancestral characters than any other taxon of Dasydytidae. The ancestor 
of D. papaveroi should be sought among m em bers of the family Chaetonotidae which 
were covered with undifferentiated spined scales of similar type. I believe that the 
branch of the Chaetonotidae to answer this condition is that represented by Chaetonotus 
(Zonochaeta) bisacer G r e u t e r , 1917. The covering scales of the latter species are of the 
same type as those of D. papaveroi. Moreover, its long spines are straight and of even 
thickness along their whole length showing elongate triangular bases and distal bifurca
tions. T he evolutionary diversification within the Prodasydytes subgen. nov. is discussed 
in the subsection on D. (P.) elongatus sp. nov. whereas phylogenetic relationships within 
the Dasydytidae as a whole are discussed at the end of this chapter.

D a sy d y te s  (.P r o d a s y d y te s ) ca rva lh o a e  sp. nov.
(Figs 114, 115, Tabs 47, 57)

E t y m o l o g y .  The species i s  dedicated to M iss Mirian L e a l  C a r v a l h o ,  a former researcher at the 
Museu Paraense Emilio Goeldi, Belem.

M a t e r i a l .  2 stations, 5 samples, 31 specimens. PA: ponds (23, 25). Above silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected from a small pond at the entrance to the campus
of M PEG (station no. 23) on 5.3.1985 will be deposited in the Department o f Zoology, University of Sao
Paulo. Two paratypes that derive from the same sample are kept in the author’s collection.

D i a g n o s i s .  Dasydytes (.Prodasydytes) having body 135— 143 jum in length. With 
six lateral paired spine groups/single spines, including two on head and neck (ca and 
cb) and two rear spines (g  and r2). Lateral spines up to 107— 116 /xm long (in cb and 
ta groups), mostly with three lateral denticles, the most basal and the median denticles 
placed close one to the other, w ithout distal spine bifurcation. N either dorsal and ven
tral long spines nor dorsal covering scales present. Ventral covering scales restricted to 
a narrow band in posterior trunk portion where about twenty keeled and spined scales 
occur, including two pairs of larger terminal scales provided with short spines.

D e s c r i p t i o n
The body length of mature specimens is 135— 143 /um, spines excluded, or 

176— 183 /um, spines included. As far as the body shape is concerned, the gastrotrich
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resembles the members of the genus Stylochaeta H l a v a ; moreover, its long spines 
oriented in parallel to body axis are also similar. The head is the largest in its middle 
part and is separated from trunk by pronounced neck constriction. The trunk, being 
somewhat wider than head, shows rounded-off posterior portion. Cephalion is
11.5— 17 jam wide. Hypostomion has not been detected. The ciliature of each head side 
consists of two anterolateral tufts, a transverse band extending from ventral to dorsal 
side rostral to the widest head portion as well as an interrupted transverse ventral band 
which occurs behind the widest head portion. The ventral trunk ciliation consists of 
three paired cilia groups, the anteriormost of them  being in form of two short trans
verse series of cilia whereas the others in form of tufts. The foremost group is situated 
rostral to tb  spine basis, the median one caudal to tb spine, while the rearmost in front 
of r, spine.

T he lateral spines occur in six paired groups/paired  single spines, including two on 
neck region (the single spine ca and the double spine cb i_2), two on anterior 3/ 5 of 
trunk  (three-spine group ta i_3 and single spine tb) and two at trunk rear (single spines 
r, and r2). Each of these spines has at least two lateral denticles, more basal of two 
main ones placed approximately ’/ 4 of spine length from spine end and the other near 
spine end, the former being usually preceded by a supplementary denticle that is finer 
and not necessarily inserted at the same spine side as the main one. The spine is clearly 
bent at the inserting place of first main denticle, while its section distal to the denticle

50 fitn

114

cb

115

Figs 114, 115. Dasydytes (Prodasydytes) carvalhoae sp. nov. Fig. 114 — dorsal view, Fig. 115 — ventral view.
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is ra ther straight, very thin and sharp-pointed. More dorsal spines from the second 
neck group (cb,) and first trunk group ( ta j  are the longest, reaching on average 110.0 
and 108.3 /um respectively, whereas all the other spines are considerably shorter. I t is 
worthy of m ention that single spine tb varies particularly in length ranging from 27 to 
84 |Lim. The rear spines ( r t and r 2) are oriented parallelly, the frontal of them (r,) being 
usually shorter than the caudal. N either spines clearly dorsal or ventral in position nor 
dorsal covering scales occur. The ventral cuticular arm ature is restricted to posterior 
trunk portion. There are two pairs of terminal scales which exhibit keels and short 
spines; the posterior of them  are oriented obliquely while the others in parallel to body 
axis. In  front of these scales, there occurs a band that consists of keels prolonged in 
4 jum long spines, the band being as wide as the gut. The keels are arranged in 5 lon
gitudinal alternating rows, 4 in each.

M outh  ring is terminal and does not show asymmetry. Pharynx is long and has 
conspicuous posterior dilation. Its anterior portion is provided with a pair of cuticular 
rods being placed rather far from m outh ring. I have found exclusively parthenogenic 
specimens.

Like D. (P.) papaveroi sp. nov., but to less extent, D. (P.) carvalhoae sp. nov. swims 
wriggling.

T a x o n o m i c  r e m a r k s .  The new gastrotrich is closely allied to D. papaveroi sp. 
nov. exhibiting identical pattern of spination and scale distribution at trunk rear. Both 
species have two pairs of rear spines (r, and r2), the spines being in addition of similar 
length and posterior of them  tending to be longer than the other. Two pairs of ventral 
one-lobed narrow keeled scales with concave posterior edges and short spines occur also

Table 47. Morphometrical features o f Dasydytes carvalhoae sp. nov.

Feature Range X N L, l 2 l 3

Body length, spines excluded 135— 143 /um 140.0 3
Total body length, spines included 176— 183 /um 179.3 3
Maximum head width 30 jum 2

M inimum neck width 19 /um 1

Maximum trunk width 34 /um 1

Pharynx length 42; 43 /im 2

Pharynx formula a 25.1; 28.6% 2

n 22.3; 24.4% 2

m 22.1; 24.5% 2

P 33.1; 36.5% 2

Diameter of mouth ring 6.5 /im 3
Cephalion width 11.5; 17 /um 2

Spine length ca 35 /um 2 ? 27% 5%
cb. 105— 116 /um 1 1 0 . 0 5 23% 2 0 % 2 %
cb 2 61— 105 Mm 90.0 3 27% 24% 3%
ta, 107— 109 /um 108.3 3* 29% 27% 2 %
ta2 74; 78 /um 2 27% 24% 3%
ta3 55; 58 /um 2 28% 25% 3%
tb 27—84 /um 63.0 5 28% 25% 5%
Tl 24—45 /um 29.8 4 38% 35% 9%
r 2 40—42 /um 41.0 3 32% 29% 6 %
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in both cases. This conformity gives sufficient reason to classify them  in the same sub
genus, i. e. Prodasydytes subgen. nov. The characters distinguishing D. carvalhoae from 
its relative are: lower num ber of groups of lateral trunk spines (two compared with 
three), sharply-pointed spines with two (three including supplementary one) lateral den
ticles instead of bifurcated and single-barbed, highly variable spine length both w ithin 
(ta group in particular) and between groups as well as the longest spines at least twice 
as long (116 yum compared with 45 jum). M oreover, in contrast to D. papaveroi, the 
dorsal and ventral trunk spines are lacking. However, the essential difference between 
both taxa consists in great reduction of covering scales in D. carvalhoae. W hat is 
worthy of note is the presence of cuticular pharyngeal rods in D. carvalhoae, the rods 
being situated and oriented as in many taxa of Chaetonotidae, however, they were never 
recorded in the Dasydytidae.

D a sy d y te s  (P r o d a s y d y te s ) e lo n g a tu s  sp. nov.
(Figs 116— 120, Tabs 48, 58)

E t y m o l o g y .  From the Latin ’’elongare” — elongate, referring to a slim body shape.

M a t e r i a l .  2 stations, 2 samples, 6  specimens. PA: a pond (23) and a river (29). Above silt.
T y p e  s p e c i m e n s .  Holotype, a specimen collected from the river Apeu, M unicipio de Castanhal, Pa

ra on 16.2.1985 will be deposited in the Department o f Zoology, University o f Sao Paulo. Three paratypes 
that derive from the same sample are kept in the author’s collection.

D i a g n o s i s .  Slender Dasydytes (Prodasydytes) having body 254—291 yum in length. 
W ith four paired groups of spines/single spines, including a neck group (ca), a trunk  
group (ta) and two rear spines ( r ,, r 2). Spines up to 142— 159 yum long, with single 
lateral denticle and distal bifurcation. W ith unpaired dorsal (d), and two paired ventro
lateral (v,, v2) spines, all of them  single-barbed and bifurcated term inally. Dorsal and 
ventral body sides with many covering keeled scales having short spines. W ith two pairs 
o f ventral terminal keeled scales, those more caudal provided with long spines (v3). 
M outh ring triangular.

D e s c r i p t i o n
The gastrotrich reaches length of 254—291 yum, spines excluded, or 345—377 /um, 

spines included, being thus the largest known member of its family. The body is slen
der and the long spines which lie dorsally along the trunk (these from the ca and ta 
groups) and long protruding terminal spines ( r ,, r2, d and v3) give it still slimmer ap
pearance. Head is transverse-oval, having bilobed anterolateral edges. T he neck region 
is long and separated from head and trunk by distinct constrictions. T runk  is widest in 
its middle portion while its rear is rather sharply cut being provided with a pair o f fine 
triangular teeth. There occurs 12— 13 yum long and 23—27 yum wide cephalion as well 
as 10 yum long hypostomion. The head ciliature consists of a paired anterolateral tuft 
and two paired dorso-latero-ventral transverse bands, the posterior of them  crossing the 
widest head region. Apart from cephalic ciliature, there are five paired groups of cilia, 
the anteriorm ost of them  occurring at neck region while the other four on trunk. All 
these groups are actually short bands, each consisting of 3—8 rows of cilia. The 
foremost band is placed dorso-latero-ventrally whereas the others only ventrally. Three 
anterior bands of every body side are obliquely directed from anterodorsal to 
posteroventral, the fourth one extends transversally, while the rearmost band is oblique
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again, extending however from anteroventral to posterodorsal. The dorsal sensory 
bristles have not been detected.

The occurrence of long paired lateral spines is restricted to only one group of two 
spines which arise from the head/neck junction (cai_2), a group of three spines at trunk 
beginning (ta i_3) and two rear spines (ri and r2). Apart from them , two ventrolateral 
spines occur in posterior trunk portion (vi_2) and three further spines arise near median 
body axis, i. e. an unpaired postero-dorsal one (d) and a paired term inal ventral spine 
(v3). The spines which belong to the ca and ta groups are borne ventrolaterally, tu rn  
towards dorsum  and then go backward in parallel one to another (Fig. 116). Also the 
spines r ,, r 2, d and v3 are disposed close and in parallel one to another, appearing to 
form a com m on tuft. The spines v i_2 are bent and project posterolaterally. All the long 
spines are th in , have rather Fine single lateral denticle placed between ' / 5 and V 3 of 
spine length from  spine end and show distal bifurcation. They arise from strongly elon
gated one-lobed scales with concave posterior edges. The scales are 12— 14 yum long ex
cept for those bearing V i _ 2 spines which are considerably shorter (10.5 yum long). A  

narrow triangular spine base of the ”bisacer”~type extends almost along the whole scale 
Apart from basal scales of long spines, there are many covering scales being uniformly 
d istributed through the whole body in 35 longitudinal alternating rows. The scales, 
which are 10 jam long on dorsal trunk  side, are also elongated, one-lobed and concave- 
-edged term inally, exhibiting keels prolonged in 1.5—3 yum long (4 yum long near to the 
trunk rear) spines. Although the majority of covering scales is of similar appearance and 
of uniform distribution, some of them  are distinct. The dorsal scales which occur on 
head just behind cephalion are considerably smaller than the others, while two paired 
scales that follow them  (Fig. 116 — ck) are m uch larger. On lateral head sides, there 
are four paired keeled but spineless scales which lie obliquely, with their tops directed 
anteroventrally (Figs 116, 117 — kl). Four keeled scales with short spines are densely 
packed in a transverse line at trunk rear dorsally. The scales are particularly narrow 
being 19 yum long and only 2 yum wide. T he v3 spined scales are preceded by a paired 
oblique scales similarly shaped but spineless.

The m outh ring is terminal and exhibits clear triangular shape, the triangle base 
being disposed ventrally (Fig. 117 — tr). Pharynx is 84 yum long. It shows weak 
anterior dilation and large posterior bulb. A part from parthenogenic specimens, there 
occur herm aphroditic worms with bilobed organ x and rod-shaped spermatozoa which 
have one end hooked ( K i s i e l e w s k a  in prep.).

Like D. papaveroi sp. nov., D. elongatus sp. nov. swims in peculiar way, wriggling 
and wheeling.

T a x o n o m i c  r e m a r k s .  The species Z). papaveroi sp. nov., D. carvalhoae sp. 
nov. and D. elongatus sp. nov. all belong to an unknown evolutionary line for which 
I propose the status of subgenus within Dasydytes G o s s e  and the name Prodasydytes 
subgen. nov. Some of its features characterize also D. lamellatus sp. nov. However, the 
latter taxon stands clearly aside from the others, so it is classified in Prodasydytes provi
sionally. T hus, only essential characteristics of the new subgenus will be discussed here 
on the basis of three typical species, whereas the relationship between them  and 
D. lamellatus will be discussed in the next subsection. Although D. papaveroi, D. car
valhoae and D. elongatus differ one from another in body shape and size, num ber and 
length of long spines, num ber of spine lateral denticles as well as in degree of develop
ment of covering scales, they have three following characters in common:
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— the occurence of two paired spines (r, and r2) which are both of similar length and 
are disposed in parallel to body axis;
— the occurrence of two paired elongated keeled scales posteroventrally, the anterior of 
them  being furnished at most with short spine while the posterior is either provided 
with short spine (in D. papaveroi and D. carvalhoae) or with long spine like other long 
spines of the body (in D. elongatus);
— the occurrence of keeled and spined scales on the posterior portion of ventral field. 

Peculiar features of Prodasydytes, not occurring however in all the species, are:
— presence of unpaired posterodorsal long spine similar to other conspicuous body 
spines (in D. papaveroi and D. elongatus);
— occurrence of two paired ventrolateral keeled scales placed at approximately V* of 
trunk length and bearing either short spines (D. papaveroi) or long spines like other 
long spines of the body (vt_ 2 in D. elongatus);
— tendency ho asymmetry of m outh ring which is unknown among Paucitubulatina and 
has been observed in D. papaveroi and, particularly, in D. elongatus;
— occurrence of many covering scales, both on dorsal and ventral body sides (in D. 
papaveroi and D. elongatus).

117
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Figs 116— 120. Dasydytes (.Prodasydytes) elongatus sp. nov. Fig. 116 — dorsal view, Fig. 117 — ventral view,
Fig. 118 — dorsal covering spined scale, Fig. 119 — trunk rear dorsal scale, Fig. 120 — the ta3 spine with

basal scale, from lateral.

http://rcin.org.pl



12 2 J. Kisielewski

The last character is of particular phylogenetic significance since no other m em ber 
of Dasydytidae exhibits uniform body covering with scales. B a l s a m o  (1983a) described 
the cuticular structures on ventral field of Setopus tongiorgii, however, the dorsal side of 
that gastrotrich was naked. Among eight new Dasydytidae described in this paper, well- 
-developed covering scales have been also detected in Setopus aequatorialis, Haltidytes 
squamosus and Ornamentula paraensis, however, the scales were in all three cases more 
or less diversified in size, shape and distribution between dorsal and ventral body sides 
and less num erous than in Prodasydytes that' suggests their apomorphous character. In 
contrast to three last species, the shape, size and distribution of covering scales in D. 
papaveroi and D. elongatus do not vary between dorsal and ventral body sides. One can 
believe that the last feature is plesiomorphous, by analogy with Chaetonotidae, where 
similar character, num ber and size of ventral and dorsal scales, which occur in the ge
nus Lepidochaetus gen. nov. and partly in Polymerurus R e m a n e  and Lepidodermella B l a 

k e , are interpreted as an ancestral condition (see discussion of Lepidochaetus). As was 
m entioned above, the family Chaetonotidae is believed to be the ancestral group for the 
Dasydytidae and Chaetonotus (Zonochaeta) bisacer G r e u t e r , 1917 exhibits most joint 
characters with the subgenus Prodasydytes. The covering scales of Ch. bisacer and Pro
dasydytes are narrow, one-lobed, concave-edged posteriorly, keeled along most of their 
length and provided with short spines. Also the long spines which occur in a transverse 
trunk band in Ch. bisacer are alike those of Prodasydytes, having narrow triangular base,

Table 48. Morphometrical features of Dasydytes elongatus sp. nov.

Feature Range X N L, l 2

Body length, spines excluded 245—291 /urn 273.0 3
Total body length, spines included 345— 377 /xm 362.0 3
Maximum head width 42; 45 /xm 2

Width o f 1st neck constriction 30 /xm 1

Width o f 2nd neck constriction 41 fim 1

Maximum trunk width 6 8  /xm 1

Pharynx length 84 /xm 1

Pharynx formula a 26.4% 1

n 19.0% 1

m 2 0 .8 % 1

P 33.6% 1

Cephalion length 12; 13 /um 2

Cephalion width 23— 27 /um 25.3 3
Spine length ca, 142— 159 /xm 151.5 4 32% 0 %

ca2 142— 157 /xm 147.5 4 34% 0 %
ta, 122— 125 /um 123.0 3 32% 0 %
ta2 119— 122 /xm 120.3 3 29% 0 %
ta3 108— 118 /xm 111.3 3 34% 0 %

r i 90—98 /xm 93.3 3 23% 0 %

r2 81—84 /um 82.7 3 18% 0 %
d 32— 38 /xm 35.7 3 18% 0 %

V| 20—25 /xm 22.4 4 28% 0 %
v2 2 0 — 2 2  /xm 20.7 3 29% 0 %

v 3 38—44 /um 40.2 5 25% 0 %
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uniform  thickness along whole length and being distally bifurcated. It seems that the 
spine lateral denticles in Prodasydytes are derived from spine bifurcation by unilateral 
growth of the latter. This assumption is proved by a comparison between the long 
’’band” spines of Ch. bisacer and a related species Ch. pentacanthus B a l s a m o , 1981. 
The spines are simple and bifurcated in the former case while single-barbed w ithout bi
furcation in the latter. Similar homology between the distal spine bifurcation and the 
spine section between lateral denticle and spine end may be seen in the case of D. pa- 
paveroi and D. carvalhoae, the former species having one-barbed and term inally bifurca
ted spines, and the latter two- (or three-) barbed without bifurcation. Apart from its 
phylogenetic significance as the most primitive line of Dasydytidae, the subgenus Proda
sydytes provides interesting evidence on the divergence within the family, since three 
Prodasydytes species, although closely-related, present high degree of morphological 
diversification. Therefore, the speciation within the Prodasydytes was accompanied by 
the following changes:
— great differentiation of body shape and size (the mean body length varying from 
140—273 /um, spines excluded);
— complete reduction of dorsal covering scales and partial reduction of ventral ones (in
D. carvalhoae);
— reduction in num ber of lateral spine groups/single spines (from seven in D. papave- 
roi, to four in D. elongatus);
— differentiation in spine length between spine groups (from uniform  length in D. pa-
paveroi to at least three times longer one than another in D. carvalhoae);
— increase in num ber of lateral denticles (from one denticle and distal bifurcation in 
D. papaveroi and D. elongatus to three denticles occasionally in D. carvalhoae);
— tendency to asymmetry of m outh ring.

D asydytes  (?P rodasydytes) lam ellatus  sp. nov.

(Figs 121, 122, Tabs 49, 59)

E t y m o l o g y .  From the Latin ’’lamella” — thin plate, referring to the occurrence o f the spine mem
brane.

M a t e r i a l .  1 station, 2 samples, 7 specimens. PA: a pond (25). Above silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected from the pond situated at Belem, near the Facul- 
dade de Ciencia Agraria do Para (FCAP) on 3.4.1985, will be deposited in the Department of Zoology, U ni
versity o f Sao Paulo. Three paratypes that derive from the same sample are kept in the author’s collection.

D i a g n o s i s .  Stum py Dasydytes (Prodasydytes) (?) having body 98— 125 /urn in 
length. W ith five paired groups of spines/single spines laterally, including two on head 
and neck (ca and cb) and one on trunk rear (r). Spines up to 80—86 /um long (in ta 
group), with lamella-like denticle, an usual (typically double) denticle and distal bifurca
tion. N either dorsal and ventral spines nor dorsal covering scales present. Ventral 
covering structures restricted to a’ group of spined scales occurring in narrow terminal 
band. Conspicuous ventral terminal scales lacking.

D e s c r i p t i o n
T he body is stum py and reaches length of 98— 125 /um, spines excluded, or 

137— 159 /um, spines included. The neck region is separated from the head and trunk
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by constrictions. The posterior trunk portion is in form of distinct rounded-off caudal 
lobe. The cephalion maximum width reaches 18 /urn. Hypostom ion has not been de
tected. The cephalic ciliature consists of two paired tufts and a paired transverse band. 
The first tuft is placed ventrolaterally while the other laterally. The band extends 
through the widest head portion from dorsal to ventral side, ventrally being in terrupted 
and almost reaching mid-ventral line. The ciliature of neck and trunk body regions con
sists of five paired tufts. The foremost tu ft, ventral in position, is placed on neck, 
whereas the others are borne on trunk. The first trunk cilia tuft is ventral in position 
and is located behind the ta spine bases. The second trunk tuft is lateral and occurs in 
front of the tb spine bases. The third and fourth tufts are again ventral, the latter being 
larger than any other tuft on whole body and located on caudal lobe. There are three 
pairs of dorsal sensory bristles. The anteriorm ost pair is inserted at head end near the 
middle of pharynx, the median one at the end of neck region and the rearm ost pair at 
the beginning of caudal lobe. The last bristles arise from tiny double-keeled scales.

The total num ber of lateral paired spine groups/single spines amounts to five. The 
foremost single spine arises from head (ca), the next group, consisting of two spines,

122

cb

Figs 121, 122. Dasydytes (? Prodasydytes) lamellatus sp. nov. Fig. 121 — dorsal view, Fig. 122 — ventral
view.
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from the boundary between head and neck (cbi_2), the third one, formed by three 
spines, from the trunk beginning (tai_ 3), the fourth single spine somewhat behind 
middle of trunk (tb) and the rearm ost single spine from the beginning of caudal lobe 
(r). Each of these spines has a lateral denticle inserted at about ‘/ 5 of spine length from 
spine end and distal bifurcation as well as 2 yum high lamella which is located between 
2/ 5 and l/ 2 of spine length from spine end. The lamella becomes higher and higher to
wards spine top and is softly cut posteriorly, whereas the denticle consists actually, at 
least in some specimens, of two unequal denticles standing side by side. The spine basal 
scales proper are not visible, however, the spine bases are in form of narrow triangles, 
thus, of the ”bisacer”~type. The longest are spines from the ta group, where the ta3 
spine attains 86 ^um. The spines inserted more rostrally and more caudally become 
shorter and shorter, however, the spine length does not vary too much between groups, 
mean values ranging from 46.2 to 81.8 /um. N either dorsal, ventral and ventro-lateral 
long spines nor dorsal covering scales occur. The ventral field cuticular arm ature is res
tricted to a narrow band which covers the caudal lobe and extends somewhat more ros
tral. It consists of short (2 jum long) spines which are bent, raised and arranged in 5—6 
longitudinal alternating rows, up to 5 spines in a row. The caudal lobe extremity is 
provided ventrally with three keeled scales. Lateral to them , a pair of 5.5 n m long 
simple spines is inserted, whereas in front of them  a pair of somewhat shorter spines 
occurs.

The m outh ring is terminal, round and 6.5—7.5 /am in diameter. Pharynx is long in 
relation to body dimensions and rather thick, having two weak terminal dilations. There 
occurs a pair of small cuticular rods in its anterior portion. No herm aphroditic speci
mens have been observed.

T a x o n o m i c  r e m a r k s .  Although D. lamellatus sp. nov. exhibits some subgene
ric characters of Prodasydytes subgen. nov., it stands aside from the three above- 
-described species belonging to the latter taxon. The feature that links D. lamellatus 
with Prodasydytes is the presence of a paired rear spine (r) which appears to be hom o
logous with anterior of two paired rear spines (r,) in D. papaveroi sp. nov., D. carval- 
hoae sp. nov. and D. elongatus sp. nov. The paired simple short spine which occurs at 
caudal lobe extremity in D. lamellatus may be homologous with the r2 spine in Prodasy
dytes, however, it is not obvious. One can believe that the paired spined scale which 
precedes three ventral rear keeled scales is homologous with one of two paired terminal 
ventral scales in Prodasydytes. Although these similarities between D. lamellatus and 
Prodasydytes are very poor, they suggest closer relation between both taxa than between 
D. lamellatus and any other subgenus of Dasydytes. The former taxon has lower num ber 
of lateral spine groups/single spines than the subgenus Dasydytes s. str. (five compared 
with nine) and, in contrast to members of the subgenus Chitonodytes, shows a pair of 
rear spines (r). High lamella-like spine lateral denticle has been unknown within Dasy- 
dytidae, however, this peculiarity of D. lamellatus does not justify establishm ent a 
higher-level taxon for it prior to finding similar structures in further closely-related 
species. Like many members of the genera Dasydytes and Stylochaeta, D. lamellatus ex
hibits long spines equally thick along their greater portion and distally bifurcated. 
However, in contrast to Stylochaeta, the bristled term inal protuberances are absent. 
Therefore, D. lamellatus sp. nov. should be classified in the genus Dasydytes G o s s e  and 
provisionally included into the subgenus Prodasydytes subgen. nov.
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Table 49. Morphometrical features o f Dasydytes lamellatus sp. nov.

Feature Range X N L, l 2 l 3

Body length, spines excluded 98— 125 nm 1 1 2 . 0 4
Total body length, spines included 137— 159 Mm 148.3 3
Maximum head width 31; 33 Mm 2

Width of 1st neck constriction 22; 24 Aim 2

Width o f 2nd neck constriction 21; 27 Aim 2

Maximum trunk width 40; 43 Aim 2

Pharynx length 37— 39 Aim 38.0 3
Pharynx formula a 33.8; 36.5% 2

m 28.7; 32.7% 2

P 34.1; 41.9% 2

Diameter o f mouth ring 6.5— 7.5 Aim 6 . 8 3
Cephalion width 18 Aim 1

Spine length ca 51— 53 Aim 52.2 4 40% 18% 0 %
cb. 71— 73 Aim 72.5 4 39% 18% 0 %
cb 2 70— 76 Aim 73.2 4 39% 18% 0 %
ta, 67— 71 Aim 69.0 5 41% 2 0 % 0 %
ta2 70— 76 Aim 71.8 5 40% 17% 0 %
ta3 80— 8 6  A im 81.8 6 38% 2 0 % 0 %
tb 62—69 A im 6 6 . 0 5 41% 2 0 % 0 %
r 43— 50 A im 46.2 6 47% 23% 0 %

Subgenus D a s y d y te s  (C h ito n o d y te s ) R e m a n e , 1936

E m e n d e d  d i a g n o s i s .  Dasydytes having body 140— 170 jum in length. W ith 
three paired groups of lateral spines. Dorsal (d) and lateral cephalic (c) spines as well as 
dorsal and ventral covering scales absent. Longest spines with two lateral denticles and 
without distal bifurcation. Rear spines (r) probably absent (a paired terminal bristle is 
apparently sensory in function).

Two species: D. (Ch.) longispinosus G r e u t e r , 1917 (type-species) and D. (Ch.) collini 
R e m a n e , 1927. No member of Chitonodytes was found during the present study.

G enus S ty lo c h a e ta  H lava , 1905

D i a g n o s i s .  Dasydytidae having body 148— 190 yum in length. T runk  rear with a 
pair of bristled papillae. Lateral spines long, almost straight, with one or two lateral 
denticles each. Spine thickness even between spine base and denticle (that more distal 
in case of two). W ith three paired groups of lateral trunk  spines (t) and a pair of ven
tral rear spines (v); either lateral or ventral spines occasionally lacking. Dorsal (d) and 
lateral cephalic (c) spines absent. Covering scales absent. Pharynx with large posterior 
bulb.

Five species: S. fusiformis (S p e n c e r , 1890) — type-species, S. stylifera (V o i g t , 
1904), S. longispinosa G r e u t e r , 1917, S . scirteticus B r u n s o n , 1950 an d  S. curviseta 
K r iv a n e k  et K r iv a n e k , 1959.
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Stylochaeta fu sifo rm is  ( S p e n c e r ,  1890)

(Tabs 50, 60)

M a t e r i a l .  8  stations, 16 samples, many specimens. MS: ponds (18, 19) and a channel (17); many spe
cim ens. PA: ponds (23, 25) and rivers (26, 27, 29); 53 specimens. Above silt (17, 18, 23, 25, 26, 27, 29) and 
among root systems of Salvinia natans (19).

Recorded for the first time from South America.

C o m p a r a t i v e  d e s c r i p t i o n .  The specimens found both in the state M ato 
Grosso do Sul and Para fully agree with the individuals of the species studied in 
Europe, those described in most detail from Italy by B a l sa m o  (1981) in particular. 
Both the Italian and Brazilian worms have all the long lateral spines (these from  ta, tb 
and tc groups) provided with two lateral denticles, the latter localized on spines in 
surprising accordance (compare respective data in Tab. 50). The M ato Grosso speci
mens had three long and one shorter spines in the anteriormost lateral group (ta), while 
those from Para only three long ones, the latter case being like Italian gastrotrichs. All 
the Brazilian specimens showed three spines in the median lateral group (tb), whereas 
B a l s a m o ’s animals had also fourth shorter one. The spine num ber in the th ird  lateral 
group (tc) and of ventral spines (v) did not vary within Brazilian population and be
tween it and that from Italy, amounting to two and one per side respectively. Unlike

Table 50. Morphometrical features o f Brazilian specimens of Stylochaeta fusiformis compared with 
literature data from Italy ( B a l s a m o  1981)

Feature

Specimens from 
Corumba

A specimen 
from Belem

Literature data 
from Italy

Values N L, l 2 Value L, l 2 Value L, l 2

Body length, spines
excluded 140; 152 /am 2 179 /am 150 /am

Total body length, •
spines included 179 /am 1 2 1 0  /am

Pharynx length 33; 36 /am 2 39 /am 30 /um
Pharynx formula a 39.7; 43.9% 2 32.6%

n 25.6%
m 34.6%

P 56.7; 60.6% 2 51.3%
Diameter of mouth ring 8.5 pirn 2 9.5 /am
Cephalion width 13.5 /am
Spine length tai_ 3 126— 130 /am 2 25% 9% 138 /am 25% 9% 1 1 0  /am 25% 18%>

ta4 34 /jm 1 } ? — —
tbi— 3 87—89 /am 2

tb i ca. 37 /am
t b 2 —4 74 /um
tC l — 2 76—86 /^m 2 66— 76 /am 24% 9% 63 /am
V 19 /am 1 28 /am 28% 16 /am

1 Calculated on the basis of direct data from paper cited.
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B a l s a m o ’s worms, the specimens in the present study exhibited on their ventral spines 
a lateral denticle and terminal bifurcation instead of a single denticle. However, it could 
not serve as evidence of difference between the South American and European popula
tions since bifurcation on spine v was quite regularly observed in Polish specimens of 
S’, fusiformis (own unpublished data). An actual pattern of ventral trunk ciliation is 
worth of mention. The cilia occur in five paired tufts, the rearmost of them being the 
largest and arising from round area which is located just rostral to ventral spine (v) 
base. Four other paired ’’tu fts” are actually short single series of cilia oriented obliquely 
to body axis, the foremost series extending from  anterodorsal to posteroventral and 
three others from anteroventral to posterodorsal. I believe that the oblique separated 
series evolved from continuous cilia bands which were parallel to body axis in a distant 
Chaetonotus-ancestor.

Genus S e to p u s  G r u n s p a n , 1908

E m e n d e d  d i a g n o s i s .  Dasydytidae having body 84— 170 yum in length. T runk  
extrem ity with a pair of spines (r) usually of unequal length; occasionally with short 
paired caudal lobe. A pair or (in S. abarbitus) two pairs of supplementary short spines 
occur occasionally on caudal protuberances. Lateral spines distributed on trunk in 3—6 
(1 in S. abarbitus) paired groups/single spines (r spines excluded). Spines simple or 
with single weak lateral denticle. I f  spines long, they are thick and bent basally, 
becoming thinner and thinner distally; never bent at lateral denticle. Head covering 
scales, if present, small and spined. T runk  covering scales, if present, large, oval and 
incompletely keeled. Ventral field either with oval keeled an d /o r spined scales or 
smooth. Dorsal portion of transverse band of cephalic cilia occasionally runs between 
edges of large dorso-lateral plates.

Seven species: S’, primus G r u n s p a n , 1908 (type-species), S. bisetosus ( T h o m p s o n , 
1891), S. dubius (V oiG T , 1909), S. lunctus G r e u t e r , 1917, S . abarbitus (V isv e s v a r a , 
1964) n. comb., S’, tongiorgii (B a l s a m o , 1983) and S’, aequatorialis sp. nov.

S e to p u s  a e q u a to r ia lis  spec. nov.

(Figs 123, 124, Tabs 51, 61)

E t y m o l o g y .  From the Latin ’’aequator” — equalizing, referring to occurrence of the species near the 
equator.

M a t e r i a l .  1 station, 7 samples, 13 specimens. PA: a pond (25). Above silt.
T y p e  s p e c i m e n s .  Holotype, a specimen collected from the pond at Belem, near the Faculdade de 

Ciencia Agraria do Para (FCAP) on 18.4.1985, will be deposited in the Department o f Zoology, University of 
Sao Paulo. A paratype, that derives from the same water body but was collected on 3.4.1985, is kept in the 
author’s collection.

D i a g n o s i s .  Setopus having body 105— 135 yum long. Lateral trunk spines very 
long (up to 101 — 108 yum), with fine lateral denticle, distributed in four paired groups 
along anterior trunk half. Spines from two first groups (ta and tb) are longest, whil» 
the shortest from the th ird  one (tc). T runk  dorsally covered with very large (14— 16.5 
yum long) oval scales with short keels. Dorsal head side with many smaller spined 
scales. Wide ventral field with keeled and spined scales along whole trunk. Dorsal por
tion of transverse cephalic ciliary band runs between edges of large dorsolateral plates.
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D e s c r i p t i o n
The body of mature animals reaches length of 105— 135 yum, spines excluded, or 

144— 168 fim, spines included. Typically of the genus, the head is of triangular shape. 
T runk  is elongate-oval showing rounded-off end with no trace of caudal lobes. There is 
term inal cephalion 16— 17.5 yum wide as well as large hypostomion which is as long as 
wide (13— 16.5 yum) and exhibits peculiar three-lobed shape (Fig. 124 — hy). The cilia- 
tu re  of every head side consists of an anteroventral tuft, medio-lateral tuft and long 
posterior transverse band which extends from ventral through lateral to dorsal side. The 
band runs dorsally and laterally between edges of large lateral plates (Fig. 123 — nt, 
pt), whereas ventrally it is accompanied by shorter transverse band placed nearer to 
body axis and more posteriorly (Fig. 124). The trunk ciliature pattern has not been sa
tisfactorily studied, however, at first glance it did not seem to be considerably different 
from that of another SVropws-species known by myself, viz. S . tongiorgii ( B a l s a m o ). 

Dorsal sensory bristles have not been detected.
Lateral spination consists of four paired series of spines inserted along anterior 

trunk  half (ta—td) and a pair of spines set at trunk rear (r). The first lateral series (ta) 
is borne dorsolaterally at short neck constriction and trunk front. It consists of two 
spines, one of them being very long (97— 107 yum) while the other is at least twice 
shorter. Three other series (tb, tc and td) are inserted ventrolaterally. The group tb 
consists of three very long spines, the most ventral of them  (tb 3) being the longest and 
reaching 101 — 108 yum. The next group (tc) consists of three spines which are much 
shorter and thinner than the others (7 —24 yum long), whereas the td  group is formed 
by two spines being longer again (7 0—80 yum) and almost of equal length. All the long 
spines are more or less bent, thickest at their bases and distally becoming thinner and 
th inner, the distal portion being always hair-like. They arise from rather wide scales 
7—8.5  yum long (only scales of thin tc spines are 6 yum long). Each spine exhibits rather 
fine lateral denticle placed between ' / 3 and ' / 2 of spine length from spine end. The 
spine is neither bent nor becomes sharply th inner at the place where denticle is inser
ted. The paired rear spine (r) is borne on scale shaped as those of ta—td spines and is 
also provided with fine lateral denticle, the latter being placed between ' / 5 and ' / 4 of 
spine length from spine end. The r spines are always of unequal length, the left one 
being usually longer than the other (32— 33 yum long comparing with 16—25 yum). 
W hen the animal swims slowly, the spines intersect slightly one another. The body is 
provided with many covering scales. O f dorsal head scales, conspicuous are the three 
frontalm ost ones. They are placed side by side just behind cephalion top and show 
thick keels with short spines (Fig. 123 — an). Apart from them , approximately fifteen 
smaller scales with barbed spines occur on head dorsally, the spines being 6 .5— 11 yum 
long. The neck region is covered dorsally with several large scales arranged in three 
longitudinal alternating rows. The scales are either very short or strongly overlap since 
their anterior edges lie close to one another. Dorsal and lateral trunk sides are covered 
with large oval scales which exhibit short and flat median keels and are arranged in 9 
longitudinal alternating rows. The scales are attached only with their frontal portions 
while their posterior halves are slightly raised. The scales occurring in anterior trunk 
half are larger than the others, reaching length of 14— 16.5 yum. Ventral side of head 
and neck is free from scales, whereas ventral trunk side exhibits wide band of elongate- 
-oval keeled scales with short spines. The scales are 3 .5 —7.5 yum long and their spines

http://rcin.org.pl



130 J. Kisielewski

2.5—5.5 jum, the spines at posterior trunk portion being shorter than in anterior (!). 
Three small median keeled scales occur ventrally near trunk extremity.

T he m outh ring is 4.5 /am in diameter. Pharynx, 39—40 jum long, is of almost un i
form width along its whole length. Apart from parthenogenic specimens, a herm aphro
ditic worm with bilobed organ x and spindle-shaped spermatozoa was found ( K i s i e 

l e w s k a  in prep.).

T a x o n o m i c  r e m a r k s .  Although the body covering of S. aequatorialis sp. nov. 
is in sharp contrast to that of o ther Setopus species, most its characters are typical of 
the genus. F irst of all, the body shape of S. aequatorialis, its triangular head in particu
lar, resembles much more other species of Setopus than any other m em ber of Dasydyti- 
dae. Moreover, the absence of long dorsal and lateral cephalic spines and ventral 
spines as well as presence of four paired spine series along anterior trunk half and a 
pair of rear spines agree with main generic criteria of Setopus. Although the majority of 
congeneric species has been described as showing thin simple lateral spines and a pair 
of rear spines of equal length, recent evidence reveals the presence of at least fine spine 
lateral denticle and clearly unequal length of rear spines ( B a l s a m o  1983a, K i s i e l e w s k a  

and K i s i e l e w s k i  1986a). It seems that lateral denticle in Setopus was not detected by 
earlier authors because of weaker microscope resolution, whereas equal length of r 
spines was reported as reflecting conviction on full symmetry in Gastrotricha rather 
than actual condition. The only member of the genus described as exhibiting ventral

Figs 123, 124. Setopus aequatorialis sp. nov. Fig. 123 — dorsal view, Fig. 124
ciliation omitted).

ventral view (trunk
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covering scales was 5 .  tongiorgii ( B a l s a m o , 1983a). Its scales are similar to those of 
S. aequatorialis, however, smaller and restricted to narrower band. The features distin
guishing S. aequatorialis from other congeneric species are of phylogenetic significance. 
The character of its lateral spines is easier to understand than in the case of any other 
Setopus since the spines are thicker and much longer. The spine base is bent and thick 
whereas its remaining portion becomes gradually thinner and thinner. At the place where 
the lateral denticle is inserted, the spine neither exhibits sharp reduction of thickness 
nor is additionally bent. This condition is in common with that of the genus Haltidytes 
(see below) and sharply contrasts with that of the genera Dasydytes and Stylochaeta. 
Two latter taxa show straighter spines of uniform  thickness from spine base to most 
distal lateral denticle and spine distal bending. Covering scales of Dasydytes, if present 
which is the case of some members of Prodasydytes subgen. nov., are small, elongated, 
completely keeled and provided with short spines. In contrast, those of 5. aequatorialis 
and Haltidytes squamosus sp. nov. are very large, more or less oval, unspined and with 
reduced keels. The dorsal portion of transverse band of cephalic cilia runs in S. aequa
torialis between edges of large paired lateral plates. This condition was observed also in 
Haltidytes squamosus sp. nov. and H. festinans whereas the respective plates lack in Da
sydytes and Stylochaeta. All the above differences clearly prove that the genera Setopus 
and Haltidytes belong to a distinct evolutionary branch and should be excluded from 
the genus Dasydytes. Having large and oval covering trunk scales as well as very long 
and basally bent lateral trunk spines, S. aequatorialis occupies an intermediary position

Table 51. Morphometrical features o f Setopus aequatorialis sp. nov.

Feature Range X N L

Body length, spines excluded 105— 135 /um 119.3 3
Total body length, spines included 144— 168 /um 154.7 3
Maximum head width 32; 35 /um 2

Minimum neck width 18; 2 0  /um 2

Maximum trunk width 42; 51 /um 2

Pharynx length 39—40 /um 39.3 3
Pharynx formula a 27.0; 27.1% 2

n 24.4; 27.0% 2

m 23.1; 26.5% 2

P 27.0; 29.7% 2

Diameter of mouth ring 4.5 /um 2

Cephalion width 16; 17.5 /um 2

Spine length ta. 47 /um 1 44%
ta2 97— 107 /um 1 0 2 . 8 3 36%
tb, 88— 98 /um 94.3 3 43%
tb2 97— 104 /um 100.3 3 33%
tb3 101— 108 /um 103.3 3 31%
tc, 7 /um 1 ?

tc2 14 /um 1 ?

tc3 24 /um 1 17%
td, 70— 80 /um 73.7 3 48%
td2 70— 78 /um 72.7 3 44%
r (longer one) 32— 33 /um 32.5 4 2 1 %
r (shorter one) 16— 25 /um 2 1 . 8 4 23%
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between other congeneric species and the members of Haltidytes. It seems therefore 
that the species has retained many ancestral characters of the whole Setopus-Hahidytes 
line. The branch of Setopus proper evolved then towards length and thickness reduction 
of trunk spines, retaining a pair of rear spines, while the line of Haltidytes towards 
vanishing of rear spines, differentiation of trunk spines between ventral saltatorial and 
dorsal covering ones as well as shortening of trunk. Such different evolutionary tenden
cies justify considering also Setopus and Haltidytes as separate genera.

V isv esv a r a  (1964) has described from India a new dasydytid under the name Stylo- 
chaeta abarbita. The gastrotrich exhibits smooth cuticle, one pair of dorsolateral trunk 
spines, paired tu ft of three simple rear spines inserted on small caudal protuberances as 
well as a pair o f large posterolateral ciliary areas. The head shape of ”Stylochaeta” abar
bita is reminiscent more of the genus Setopus than  of the former. Also simple spines 
were never recorded for the Stylochaeta. The species has been apparently classified in 
Stylochaeta because of the presence of caudal protuberances. However, small caudal 
lobes occasionally occur in the genus Setopus and all the other above characters give 
reason to include the Indian taxon into the latter genus. The only im portant difference 
between S. abarbitus and other members of Setopus is the presence of three pairs 
instead of one pair of rear spines. It should be remembered here that Setopus dubius 
(V o ig t , 1909) shows a supplem entary pair of short rear spines, apart from a pair of 
main ones. As three pairs of rear spines have never been observed within Dasydytidae, 
either their num ber in S', abarbitus is an apomorphous character or the innerm ost
spines are remnants of ventral terminal spines.

Genus H a ltid y te s  R e m a n e , 1936 stat. nov.

E m e n d e d  d i a g n o s i s .  Dasydytidae having body 83— 205 jum in length. T runk 
short and rounded-off. W ith three pairs of groups (ta—tc) and a pair of single trunk 
spines (td). The anteriorm ost group (ta) consists of dorsal covering spines, the second 
and third (tb and tc) of dorsal covering and ventral spines and the single spine td is 
long, S-shaped, inserted ventrally and saltatorial in function. Spines simple or with 
single fine lateral denticles, thick and strongly bent basally and becoming thinner and 
thinner distally. Cephalic (c), dorsal (d), rear (r) and terminal ventral (v) spines lacking. 
Covering scales either large and oval or lacking. Dorsal portion of transverse band of 
cephalic cilia occasionally runs between edges of lateral plates.

Five species: H. festinans (V o ig t , 1909) (type-species), H. saltitans (S t o k e s , 1888),
H. crassus (G r e u t e r , 1917), H. ooeides (B r u n s o n , 1950) n. comb, and H. squamosus
sp. nov.

H a ltid y te s  fe s t in a n s  (VoiGT, 1909)

(Figs 125, 126, Tabs 52, 62)

Dasydytes (H.) crassus: G r o s s o , 1973b; G r o s s o  and D r a h g  1983; K i s i e l e w s k i  1974, 1981, 1986b; K i s i e 

l e w s k a  1982; K i s i e l e w s k a  and K i s i e l e w s k i  1986a, 1986 b; N e s t e r u k  1986; S z k u t n i k  1986.

M a t e r i a l .  5 stations, 11 samples, many specimens. SP: region of Sao Paulo — a reservoir (4); 1 spe
cimen. MS: a river (17) and a pond (18); many specimens. PA: ponds (22, 25), 18 specimens. Above silt (4, 
17, 18, 25) and among Lemna sp. (22).
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E m e n d e d  d i a g n o s i s .  Haltidytes having body 105— 130 /um in length. W ith 
five pairs of dorsal intersecting spines (tai_3, tbi and tci) and three pairs of ventral 
spines (tb2, tc2 and td). At least saltatorial spines td finely barbed. W ith several short 
spines borne ventrally between bases of td  spines. Remaining cuticle smooth, occasional
ly with several fine dorsal spines on head and a pair of lateral spines on neck. Lateral 
portion of transverse band of cephalic cilia runs between edges of plates.

R e d e s c r i p t i o n  (based exclusively on Brazilian material). The body of mature 
specimens is 105— 114 /urn long, spines excluded, or 184—201 /xm long, spines in
cluded. Head is provided with cephalion 15— 17 /xm in maximum width (Fig. 125 — 
ce) and well developed elongate hypostomion (Fig. 126 — hy). It seems that cephalion 
and hypostomion are joined around m outh ring. The ciliation of every head side con
sists of anterior ventrolateral tuft, median lateral tuft and a transverse band which ex
tends from ventral through lateral to dorsal head side, its ventral portion being inter
rupted  medially. Ventral ciliation on neck and trunk consists of four paired tufts, the 
foremost of them  implanted on neck just in front of spine group ta, the second between 
the ta and tb groups, the th ird  behind td and the rearmost (to be the largest one) near 
trunk extremity. There are two paired dorsal sensory bristles, more anterior of them 
arising at front and the other at end of trunk.

«

50 fit

tb,
« 1

Figs 125, 126. Haltidytes festinans ( V o i g t ) .  Fig. 125 — dorsal view, Fig. 126 — ventral view.
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Long trunk spines are implanted on anterior trunk half in four paired groups spaced 
invariably 10 /zm. Five paired spines that extend obliquely on dorsum and intersect 
those from other trunk side (Fig. 125) are 85—97 /zm long. They belong to three an
terior groups (tai_ 3, tbi and tci). Three paired ventral spines (tb2, tc2 and td) are 67 /zm, 
76 /zm and 119— 135 /zm long respectively. Usually only saltatorial spines td but occa
sionally all the long spines including dorsal ones, are finely barbed, lateral denticle 
being inserted ca. */7 of spine length from spine end. W hen the animal swims slowly, 
two most posterior ventral spines (tc2 and td) of both body sides are intersecting each 
other behind body end. In  some of Belem specimens, I have observed several fine spines 
placed dorsally on head. On ventral trunk side between the bases of td spines, there 
occur several 3.5—4 /zm long simple spines (Fig. 126 — ss) occasionally accompanied 
caudally by small unkeeled scales. However, the animals which appeared to have whole 
ventral field naked were also found.

The m outh ring is term inal and 6—6.5 /zm in diameter. Pharynx is 33—38 /zm 
long, rather thick and does not exhibit distinct term inal dilations. In its anterior por
tion, deeper however than usual among the Chaetonotidae, a pair of cuticular rods oc
curs. Only parthenogenic specimens were observed.

T a x o n o m i c  r e m a r k s .  Spination pattern of the Haltidytes is difficult to study. 
Although the long trunk spines are easy to count, their natural disposition can be un 
derstood only when a freely swimming specimen is examined. V o i g t  (1909) described a 
Haltidytes species, viz. H. festinans n. comb., whose body shape and dimensions as well 
as num ber of spines were in agreement with many further observations, among them 
those of G r o s s o  (1973b) from Argentina and K i s i e l e w s k i  (1974) from Poland. Two 
last authors however classified their gastrotrichs in the species Dasydytes (H.) crassus 
G r e u t e r , 1917 since the disposition of spines fully conformed to the G r e u t e r ’s des
cription, although dimensions were considerably smaller than those originally given for 
H. crassus. Long trunk spines, as described by V o i g t  for H. festinans, were all, except 
for a pair of ventral saltatorial ones, disposed laterally which might be considered speci
fic character. W ith large dimensions given by G r e u t e r  (body length 200—205 /zm , 

length of saltatorial spines 240 /z m ), H. crassus was the largest dasydytid known and the 
present author silently presum ed G r e u t e r ’s mistake, the more so as such body size of 
the species was confirmed only once ( R u d e s c u  1967), in addition without giving orig
inal measurements. In the region of Belem, I had opportunity to simultaneously study 
three species of Haltidytes. Two of them , viz. the presently described and H. squamosus 
sp. nov. agree in body size with V o i g t ’s H. festinans, whereas the other, undescribed 
here because of scarcity of material studied, was larger, reaching length of 205 /zm , 

spines excluded, or 340 /z m , spines included. The last gastrotrich is therefore of size 
identical with G r e u t e r ’s H. crassus from Switzerland. All three Amazonian species do 
not vary in spine num ber and disposition (five pairs of dorsal spines, i. e. ta i_3, tbi, tci 
and three pairs of ventral spines, i. e. tb2, tc2, td). All of them exhibit covering scales 
an d /o r fine supplem entary spines, although they are well developed only in H. squamo
sus and large Haltidytes sp., while rudim entary in H. festinans. It becomes therefore 
evident that different spine disposition as presented by V o i g t  could not be used as 
specific character and the only feature distinguishing two European Haltidytes remains 
body size. Consequently, all the findings of Haltidytes in Poland previously referred to 
H. crassus ( G . e u t e r ) concern actually H. festinans ( V o i g t ). A s far as the South American
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Table 52. Morphometrical features of Brazilian specimens of Haltidytes festinans compared with diverse
literature data from Europe and those from Argentina ( G r o s s o  1973b)

Feature

Specimens from Belem Speci
men
from

Corumba

Literature data 
from Europe

G r o s s o ’s 

data from 
ArgentinaRange X N L

Body length, spines
excluded 105— 110 11m 107.3 7 114 ^m 112— 130 Mm 95 Mm

Total body length, spines
included 184— 195 nm 189.2 6 2 0 1  ]um

Maximum head width 31— 35 nm 32.8 4 33 Mm 32 fxm
Minimum neck width 17— 18 /urn 17.5 4 19 fjm 18 Mm
Maximum trunk width 51— 52 51.8 4 52 Atm 63 Mm
Pharynx length 33— 38 35.9 7 33— 39Mm 32 /um
Pharynx formula a 31.6— 38.2% 35.2 4

n 26.6—35.5% 30.6 4
m 26.3—33.3% 30.2 4

P 32.4—38.8% 34.8 4
Diameter of mouth ring 6 —6.5 11m 6 . 2 3
Cephalion width 15; 17 nm 2

Spine length tai_3 85—97 /rm 90.2 4 13%
tb2 67 |um 1

tc2 76 /um 1 89 /um
td 119— 135 127.8 6 16% 129 Aim 140— 146 /um

findings of Haltidytes prior to my study in Amazonia are concerned, i. e. that of 
G r o s s o  (1973b) and G r o s s o  and D r a h g  (1983) in Argentina and my own in Sao Pau
lo region and the Mato Grosso do Sul, the affiliation to any species is problematic. It 
should be stressed, that all those observations, like those from Europe, were made prior 
to discovery of any cuticular structures other than long spines and cephalion in H altidy
tes, thus, fine ventral spines or delicate edges of covering scales might be overlooked. 
W ith fine ventral spines, occasional ventral scales and cephalic spines as well as distinct 
edges of lateral cephalic plates, the Amazonian H. festinans initially seemed to be a sep
arate taxon. To confirm it, I have studied alive, in autum n 1988, a typical Haltidytes 
coming from region of Siedlce, eastern Poland. Surprisingly, I have found both several 
fine simple spines between bases of td spines and distinct edges of anterolateral cephalic 
plates. Thus, these features apparently were formerly overlooked and there is no reason 
to separate the Brazilian gastrotrich from the European form of H. festinans. Although 
each regional population should be reexamined, I refer findings from Argentina, Sao 
Paulo and Mato Grosso also to H. festinans.

H altidytes squatnosus  spec. nov.

(Figs 127, 128, Tabs 53, 63)

E t y m o l o g y .  From the Latin ’’squama” — scale, referring to the body covering with large scales.

M a t e r i a l .  1 station, 7 samples, 16 specimens. PA: a pond (25). Above silt.
T y p e  s p e c i m e n s .  Holotype, a specimen collected from the pond at Belem near the Faculdade de 

Ciencia Agraria do Para (FCAP) on 27.3.1985, will be deposited in the Department of Zoology, University of 
Sao Paulo. Three paratypes, that derive either from the same sample or were collected on 3.4.1985, are kept 
in the author’s collection.
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D i a g n o s i s .  Haltidytes having body 105— 122 yum in length. W ith five pairs of 
dorsal intersecting spines (ta i_3, tbi and tci) and three pairs of ventral spines (tb2, tc2 
and td). T runk  dorsally and laterally covered with large rhomboid scales with short 
keels, while ventrally with smaller cross-oval smooth (partly shortly-spined) scales. 
Posterior saltatorial (td) and median ventral (tc2) spines usually barbed and with 
anterior edges undulated along their basal portions. Transverse cephalic band of cilia 
runs between edges of large lateral plates.

D e s c r i p t i o n
The body of mature specimens is 105— 122 yum long, spines excluded, or 

187—203 yum long, spines included. Its shape is typical of the genus. Head is provided 
with elongate cephalion as well as well visible hypostom ion (Fig. 128 — hy), the latter 
being 13 yum long and wide. The ciliature of every head side consists of the anterior 
ventrolateral tu ft, mediolateral tuft and posterior transverse band. The band extends 
from ventral through lateral to dorsal side, lying at least dorsally and laterally between 
edges of large lateral plates, while ventrally it is accompanied by two shorter bands situ
ated more medially and rostrally (Fig. 128). O f the paired lateral cephalic plates, the
anterior one is usually entirely visible, being disposed transversally and having keel also 
transverse to body axis. The other plate is hardly noticeable except for dorsal portion of 
its anterior edge. The rest of body ciliation consists of five paired tufts, the foremost of 
them  being im planted at head rear, the second between tb and tc spine groups, the 
th ird  between tc and td , the fourth (the largest one) caudal to td  spine, and the rear
most at some distance from trunk end. There are typically three paired dorsal sensory 
bristles, the forem ost being inserted near head end (Fig. 127 — bn), the medial one in 
Vi of trunk  length (bb) and the rearmost at the trunk rear (bt).

Long spines occur in four paired groups inserted close one to another in anterior
trunk half, the foremost group (ta) arising ventrolaterally, whereas the others (tb, tc and 
td) clearly ventrally. Three spines which form the first group (tai_3) as well as more 
dorsal spines from  two next groups (tbi and tci) are all of the same size (100— 108 yum 
in chord length), extend obliquely through dorsum  and intersect respective spines of 
the other body side (Fig. 127). Three other strong paired spines are disposed ventrally. 
The forem ost o f them  is 62 yum long and median one 107— 108 yum long, both being 
more ventrally inserted spines of the tb and tc tw o-spine groups. The rearmost ventral 
spine (td) is 121 — 125 yum long and is saltatorial in function, allowing to leap efficient
ly. All the ventral spines are usually finely barbed, the lateral denticle being placed 
between ' / 6 and ‘/ 3 of spine length from spine end. Anterior edges of the spines tc2 
and td are in most specimens undulated along basal spine portion. The basal scales of 
dorsally lying spines are round and very small, while those of ventral spines, of td in 
particular, are triangular and somewhat larger. A part from all above spines, some simple 
short ones arise dorsally from anterior head half as well as from a restricted area of 
ventral field (see below). A pair of thin spines ben t and 24 yum long is also borne dor- 
solaterally on neck region. Dorsum , sides and ventrolateral trunk portions are covered 
with large (up to 15 yum long) rhomboid scales which either show short median keels or 
are smooth. In  the widest trunk region, they are d istributed in seven longitudinal alter
nating rows. T he scales lie sparsely and their size decreases frontally and caudally from 
the widest trunk  region. The trunk rear is medially covered with large unpaired scale 
similar to those from m iddle-trunk. The area lim ited by paired row of ventral cilia tufts
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is smooth from head to the level of the tc spine bases. Caudal to that place, there occur 
many small (2.7 x 3.5 /im in dimensions) cross-oval scales distributed in nine irregular 
longitudinal alternating rows. Two subsequent scales in every row, those situated 
somewhat caudal to td  spine base level, are provided with short simple spines. Rostral 
and caudal to them , the scales are naked, the rostral ones much overlapping one 
another while the others are spaced.

The m outh ring is terminal and 6.5 yum in diameter. Pharynx, 39—43 ;um long, is 
rather thick and has weak posterior dilation. Apart from parthenogenic specimens, a 
herm aphrodite with bilobed organ x  and spindle-shaped spermatozoa was found ( K i s i e 

l e w s k a  in prep.).

T a x o n o m i c  r e m a r k s .  The spination pattern of H. squamosus sp. nov. (five 
pairs of intersecting dorsal and three pairs of ventral spines, all d istributed in four 
paired groups) is 'identical with that of H. crassus ( G r e u t e r ) and H. festinans ( V o i g t ) 

(see above discussion of the later species). M oreover, all three species exhibit similar 
body shape while H. festinans and H. squamosus also similar dimensions. Spination pat
tern  different from that of above species was described only for H. saltitans ( S t o k e s , 

1888), which shows only four dorsal spines. It should be mentioned, that no m orpholo
gical records to support original descriptions of H. saltitans have been added latter. 
Therefore, it is not unlikely, that the spination pattern as described in this paper is

Figs 127, 128. Haltidytes squamosus sp. nov. Fig. 127 — dorsal view, Fig. 128 — ventral view.
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universal within the genus. In  any case, H. squamosus sp. nov. differs from all hitherto- 
-described species of Haltidytes in having many large and well discernible covering sca
les. Their character as well as shape of long spines obviously correspond with those of 
Setopus aequatorialis sp. nov., proving close relationship between both genera (see d is
cussion of S', aequatorialis).

Table 53. Morphometrical features o f Haltidytes squamosus sp. nov.

Feature Range X N L

Body length, spines excluded 105— 122 113.9 7
Total body length, spines included 187—203 /urn 192.2 5
Maximum head width 36 /nm 1

M inimum neck width 17.5 mm 1

Maximum trunk width 51 Mm 1

Pharynx length 39—43 Mm 40.4
Pharynx formula a 31.0% 1

n 27.0% 1

m 27.0% 1

P 40.0% 1

Diameter of mouth ring 6.5 Mm 1

Spine length taj— 3 1 0 0 ; 108 /um 2

tb2 62 Mm 1 16%
tc2 107; 108 um 2 18%
td 121 — 125 Mm 122.3 3 32%

Genus O rn a m e n tu la  gen. nov.

E t y m o l o g y .  From the Latin ’’ornamentum” — ornament, referring to ornament o f cuticle. Feminine 
gender.

D i a g n o s i s .  Dasydytidae having body 106— 132 yum in length. Body covered with 
’’lorica” formed by very large and ornam ented scales. W ith four paired spine groups 
(ta—td) along anterior trunk half and two pairs of spines (r, and r2) near trunk end. 
Long cephalic and trunk dorsal spines present. Each long spine provided with strong 
single lateral denticle. Transverse band of cephalic cilia situated between large lateral 
plates. Posterior trunk half ventrally with fine ornamented and spined scales.

A single species:

O rn a m e n tu la  p a r a e n s is  spec. nov.

(Figs 129, 130, Tabs 54, 64)

E t y m o l o g y .  From the geographic name ’’Para”, referring to the Brazilian state where the species has 
been discovered.

M a t e r i a l .  1 station, 9 samples, 48 specimens. PA: a pond (25). Above silt.

T y p e  s p e c i m e n s .  Holotype, a specimen collected from the pond at Belem, near the Faculdade de 
Ciencia Agraria do Para (FCAP) on 5.3.1985, will be deposited in the Department o f Zoology, University of 
Sao Paulo. Four paratypes that derive from the same sample are kept in the author’s collection.
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D i a g n o s i s  — same as genus.

D e s c r i p t i o n
The body of mature specimens is 106— 132 /xm long, spines excluded, or 

133— 162 jum long, spines included. Head is cone-shaped, neck region short and nar
row, trunk elongate-oval and rounded-off terminally. The body is only somewhat flatten
ed dorso-ventrally, the ventral surface being more convex than usual among Dasydyti- 
dae. There is a short cephalion 8 /xm long and 19 /xm wide as well as 9 /xm wide hypo- 
stomion. The cephalic ciliation, being generally typical of the family, consists of two 
paired lateral tufts, a paired ventral tuft and a transverse band. The anteriorm ost tuft is 
situated ventrolaterally just caudal to m outh ring, while the next one is placed exactly 
at the lateral head margin. The paired ventral tuft lies almost medially and consists 
each of four short transverse rows of cilia. T he transverse ciliary band extends through 
the widest head portion from ventral to dorsal, neighbouring to edges of large lateral 
plates and ventrally being interrupted. Its median ventral portion is placed slightly 
more posteriorly and joins usually with respective band portion of the other head side. 
The ventral trunk ciliature consists of three paired tufts. The foremost tuft occurs at 
the base of tb spines, the second one at the tc spines, whereas the rearm ost tuft (the 
largest one) between scales r t and r 2. The ciliation pattern as described above may be 
incomplete since thick body ornam entation makes cilia hardly discernible. As far as the 
dorsal sensory bristles are concerned, only a pair of trunk ones has been found, set 
close one to the other near trunk end, each accompanied by two rudim entary spines.

The cuticular covering is of unusual appearance. The body surface is densely co
vered with lines that form together a complicated ornam entation. The lines are actually 
reinforcements of scales, most of the latter being unusually large. Apart from ornam ent
ed covering scales, typical of Dasydytidae long lateral spines occur. Every body side is 
provided with one conspicuous cephalic spine (ca), four spine groups being distributed 
between neck region and 3/ 5 of trunk length (ta—td) as well as two rear spines (r, and 
r2). The ca spine is 17.5—23 /xm long and arises dorsolaterally just rostral to antero
lateral cephalic plate. Its spine section distal to lateral denticle is hairlike. The first 
group of trunk spines consists of five, or (rarely) six spines (ta t _ 5  or ta i_6) growing in a 
line, the anteriorm ost of them dorsolaterally still at head end whereas the rearmost one 
is placed ventrolaterally at anterior trunk portion. The second, th ird  and fourth groups 
of trunk  spines are borne ventrolaterally and consist of three, two and one spines re
spectively (tb i_ 3, tCi—2 and td). Their scales are either three-lobed (ta) or triangular 
(tb —td) becoming longer and longer from rostral to caudal (these of tc and td  groups 
reaching length of 12— 13 /xm) and being either narrow (up to 4 /xm wide in ta—tb 
groups) or almost as wide-as long (up to 11 /xm wide in the case of td scales). The 
length of lateral trunk spines does not vary considerably between groups, am ounting 
approximately 40 /xm, except for ta l5 ta2 and tc2 spines being somewhat shorter. The 
anterior of two paired rear spines (r,) arises from large oval scale 24—31 /xm long, while 
the other (r2) from considerably smaller (15 /xm long) bu t also oval scale. The r, and r2 
spines are of similar length (respectively 29.1 and 28.2 /xm of mean length). As it was 
already mentioned, the scales exhibit rich ornam entation seen already on posterior head 
half scales and both on ventral and dorsal trunk sides. Two large paired cephalic lateral 
plates do not show ornam entation, however, their surface is finely granulated. Apart 
from conspicuous spined scale ca, the anterior head half is provided dorsally with ap-
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proximately eight pairs of fine scales with short spines. The head end and neck region 
are covered dorsally with six rectangle-like scales provided with barbed spines. The 
trunk dorsum  is covered with scales arranged in a paired unalternating row, six scales 
in each. Lacking of unpaired median row of scales is worth of mention; the only single 
median trunk  scale is situated at caudal trunk  extremity. The trunk dorsal scales are 
large and some of them  enormous in relation to the body size. The anteriormost large 
dorsal trunk scale (d,) is one-lobed and exhibits concave posterior edge, like the fifth 
one (d5). The rearmost scale (d6) is oval-trapezoidal whereas the second, third and 
fourth ones (d2, d 3 and d4) oval. The d 2—d 5 scales are much larger than d[ and d6, reach
ing maximum length of 27—32 jum (!), varying however considerably in size between 
specimens. For instance, length of d 2 scale ranged from 16 to 27 ^m , and length of d 3 
scale from 23 to 32 fim. The scales d ,, d2 and d 3 are provided with long spines which 
usually reach length of somewhat more than 30 /am, while the scales d4—d6 are spine
less. Each of lateral trunk spines (ta—td), rear spines (r, and r2) and dorsal ones 
(d ,—d 3) is strong, almost straight and shows single thick lateral denticle, the latter lo
cated ca. ' / 4 of spine length from spine end at t and r spines and up to */5 in d spines. 
The spine section distal to lateral denticle is bent downwards and becomes thinner and 
thinner towards spine end, whereas the end spine portion itself is slightly bent 
upwards. Laterally, a paired row of scales sized as dorsal ones occurs along trunk. It 
consists of five scales, three anterior of them  being devoid of spines while two posterior 
ones are basal scales of rear spines (r, and r 2). The median ventral area of trunk is 
covered in its posterior portion with spined scales. The scales are 3.5— 5.5 /xm long, 
those placed more anterior are oval whereas more posterior ones are elongate with 
concave posterior edges. They are distributed in 5—6 longitudinal alternating rows, up 
to 6 scales in a row. Their spines are up to 5.5 jum long, simple and basally thickened. 
N ear to the trunk end medially, there is a pair of triangle-like ventral scales which lie 
close one to the other and show rudim entary spines. Ornamentation of ventral scales is 
simpler than that on dorsal body side due to smaller scale size. The scale reinforce
ments are in form of polygonal net and are somewhat higher than remaining scale por
tions, which can be observed in lateral view. On the largest dorsal scales, at least three 
growing zones are seen. In contrast to all the other gastrotrichs, both freshwater and 
m arine, the cuticular arm ature of O. paraensis functions as a rigid lorica. It is reflected 
by very limited head movability while swimming, and unchanged body shape after fixa
tion.

The m outh ring is term inal, round and 6.5 /um in diameter. Like in other Dasydyti- 
dae, it consists of rods. Pharynx is 35—43 /xm long, rather narrow and almost lacking 
terminal dilations. Its anterior part is furnished with a pair of weak cuticular rods. Ana
tomy of sexual organs has not been satisfactorily studied as rich surface ornamentation 
made internal structures hardly visible.

T a x o n o m i c  r e m a r k s .  Although the new gastrotrich greatly differs from all the 
members of Dasydytidae known so far, it shows many joint characters with one of spe
cies described in this paper and collected from the same water body, viz. Setopus aequa- 
torialis sp. nov. Both gastrotrichs have four paired groups of lateral trunk spines being

Figs 129, 130. Ornamentula paraensis sp. nov. Fig. 129 — dorsal view, Fig. 130 — ventral view.
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single-barbed, their trunks are covered with large and mostly oval scales as well as the ir 
transverse ciliary cephalic bands run between edges of lateral plates. The two latter char
acters occur also in Haltidytes squamosus sp. nov. and the last in H. festinans (VoiGT) 
as well. Moreover, the body shape of Ornamentula paraensis is similar to that of Seto- 
pus, while the second pair of rear spines (r2) is likely homologous with the rear spines 
(r) o f the compared genus. The above similarities o f Ornamentula and Setopus, those of 
O. paraensis and S. aequatorialis in particular, suggest derivation from a close common 
ancestor. Ornamentula and Haltidytes have a common although more distant ancestor. 
For phylogenetic relationship between Setopus and Haltidytes see discussion of S. aequa
torialis and remarks at the end of this chapter. In  spite of these affinities and because 
of the following considerations, Ornamentula should be regarded as a new genus of D a- 
sydytidae. First of all, its scales have developed a net of polygonal reinforcements which 
occur neither in Setopus nor in Haltidytes. The presence of reinforcements enabled the 
scales to reach m uch larger size in relation to body dimensions than anywhere among 
Gastrotricha. The length ratio of largest scales and body in O. paraensis reaches 0.24, 
whereas only 0.13 in Haltidytes squamosus, 0.12 in Setopus aequatorialis, 0.11 in H ali- 
chaetonotus aculifer (Chaetonotidae) and 0.07 in Diplodasys ankeli, D. minor and D.

Table 54. Morphometrical features of Ornamentula paraensis gen. et sp. nov.

Feature Range X N L

Body length, spines excluded 106— 132 iim 122.2 10
Total body length, spines included 133— 162 n m 149.7 10
Maximum head width 28—44 fim 34.5 6
Minimum neck width 17—26 firn 21.7 5
Maximum trunk width 33—48 /um 41.5 5
Pharynx length 35—43 /am 38.2 4
Pharynx formula a 24.0; 26.9% 2

n 21.2; 24.4% 2
m 21.9; 24.4% 2
P 26.5; 27.9% 2

Diameter of mouth ring 6.5 /jm 1
Cephalion length 8 /im 1
Cephalion width 19 /um 1
Spine length ca 17.5—23 /um 20.1 4 22%

ta, 31 /um 1 26%
ta2 29; 38 /um 2 24%
ta3 41; 42 /um 2 23%
ta4 44 /um 1 27%
ta5 42 /um 1 ?
tb, 38—44 /um 41.7 3 28%
tb2 40—44 /um 42.5 4 26%
tb3 43; 44 /um 2 27%
tc, 36; 40 /um 2 27%
tc2 33—36 /um 34.7 3 28%
td 38—41 /um 39.8 4 25%
Tl 26—34 /um 29.1 11 25%
r2 26— 31 /um 28.2 11 27%
d, 31—33 /um 32.0 3 20%
d2 31—38 /um 36.0 6 18%
d3 30—34 /um 31.6 7 17%
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swedmarki (Macrodasyida, Thaumastodermatidae). The occurrence of enormous rigid cu- 
ticular structures overlapping one another makes the body of Ornamentula inflexible. 
Such a lorica, although formed in different way, is adaptively closer to that of many 
planktonie rotifers than to body covering of any other gastrotrich. Not only body orna
m entation reveals separate position of the new gastrotrich in relation to the genus Seto
pus. Like the genera Dasydytes and Stylochaeta and in contrast to Setopus, O. paraensis 
exhibits a pair of strong cephalic lateral spines (ca). Moreover, it has two pairs of rear 
spines, the anterior of them  (r,) is likely homologous with the ^  spines in Dasydytes 
(.Prodasydytes) and lacking in Setopus. Two last features, if they are actually homologous 
with those of Dasydytes, prove early branching of Ornamentula from the line of Setopus. 
F urther character distinguishing Ornamentula from Setopus is presence of three pairs of 
strong dorsal spines (d ,—d 3). Long spines of Ornamentula are much thicker and pro 
vided with stronger lateral denticles than those of any Setopus. However, this feature 
cannot be regarded as difference itself since strong spines may reflect the same process 
that enabled the scales to form  ornam entation. It is of great interest, that the cuticular 
reinforcements of very similar pattern to those of O. paraensis have been detected in 
Dasydytes (Dasydytes) nhumirimensis sp. nov. In the latter case, however, reinforcem ents 
appeared on an unpaired dorsal spine modified into rigid club, instead of on scales 
(Fig. 108 — cl). The reinforcem ents of O. paraensis and D. nhumirimensis originated in
dependently as they are lacking in more primitive taxa of both evolutionary lines (i. e. 
Setopus aequatorialis sp. nov. and Prodasydytes subgen. nov. respectively) and they ap
pear in O. paraensis and D. nhumirimensis on different cuticular structures (scales and 
modified spine respectively). In spite of this, the ornam entation is very similar and its 
function the same, namely to form a rigid ’’skeleton” on cuticular structures which are 
much larger (linearly or three-dimensionally) than in ancestral condition.

Tables 55—64. Spination and cuticular covering pattern of the Dasydytidae species
found in Brazil

Table 55. Dasydytes (.Dasydytes) nhumirimensis sp. nov.

Spine and scale group Spine number 
within a group

Mean spine 
length

Number of 
lateral 

denticles
Remarks

Lateral spines ca 1 ? 1?
cb 1 38 /am 1?
ta 1—2 45—49 /am 2
tb 5 51— 56 /im 2
tc 4— 5 48— 57 /um 2
td 2— 3 58—68 /um 2
te 1 66 2
tf 1 70 /im 2
tg 1—2 58 /am 2

Rear spines lacking
Dorsal head spines an unpaired ? ?

a pair 18 /am 2
Dorsal trunk spines 3 pairs ca. 50 jum 2

an unpaired B00 0 club-shaped
Ventral spines lacking
Covering scales lacking
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Table 56. Dasydytes (Prodasydytes) papaveroi sp. nov.

Spine and scale group
Spine number 

within a group
Mean spine 

length

Number of 
lateral 

denticles

Lateral spines ca 1 34 gm 1+b
cb 2 38— 39 gm 1+b
ta 4 36—40 yum 1+b
tb 2 38 fim 1+b
tc 2 33— 34 gm 1+b

Rear spines r. 32 gm 1+b
r 2 40 /urn 1+b

Dorsal head spines 6 pairs 5 /urn 1
Dorsal trunk spines an unpaired 25 gm 1+b
Covering dorsal spined scales many 3 /urn 0
Covering ventral spined scales many 3 /um 0
Ventral spines a pair 21 gm 1+b

Table 57. Dasydytes (.Prodasydytes) carvalhoae sp. nov.

Spine number 
within a group

Mean spine 
length

Number of
Spine and scale group lateral

denticles
Remarks

Lateral spines ca 1 35 /um 2 (?3)
cb 2 90— 110 gm 3
ta 3 56— 108 gm 3
tb 1 63 /um 3

Rear spines r. 30 g m 3
41 /um 3

Dorsal spines lacking
Ventral spines lacking
Covering dorsal spined scales lacking
Covering ventral spined scales several

.

restricted to 
narrow band at 
caudal trunk 
portion

Table 58. Dasydytes (Prodasydytes) elongatus sp. nov.

Spine number 
within a group

Mean spine 
length

Number of
Spine and scale group lateral

denticles
Remarks

Lateral spines ca 2 148— 152 gm 1+b
ta 3 111 — 123 gm 1+b

Rear spines r. 93 gm 1+b
r 2 83 gm 1+b

Dorsal spines an unpaired 36 gm 1+b
Ventral spines 3 pairs 21— 40 /um 1+b
Covering scales many continuously 

distributed 
around the 
body
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Table 59. Dasydytes (}Prodasydytes) lamellatus sp. nov.

145

Spine number 
within a group

Mean spine 
length

Number of
Spine and scale group lateral

denticles
Remarks

Lateral spines ca 1 52 /xm 2+b
cb 2 72— 73 /xm 2+b
ta 3 69— 82 /urn 2+b
tb 1 66 /xm 2+b

Rear spines a pair 46 /xm 2+b
Dorsal spines lacking
Ventral spines lacking
Covering dorsal scales lacking
Covering ventral scales many restricted to a 

narrow band 
at trunk rear

Table 60. Stylochaeta fusiformis (Both data from Brazil and Europe included)

Spine and scale group
Spine number 

within a group
Mean spine 

length

Number of  
lateral 

denticles

Lateral spines ta 3—4 110— 138 /uni 2
tb 3—4 74— 88 /xm 2
tc 2 63—81 /xm 2

Dorsal spines lacking
Ventral spines a pair 16— 28 /xm 1 or 1+b
Covering scales lacking

Table 61. Setopus aequatorialis sp. nov.

Spine and scale group
Spine number 

within a group
Mean spine 

length

Num ber of 
lateral 

denticles
Remarks

Lateral spines ta 2 47— 103 /xm 1
tb 3 94— 103 /xm 1
tc 3 7—24 /xm 1
td 2 73— 74 /xm 1

Rear spines
Dorsal and ventral long spines 
Dorsal and ventral covering scales

a pair 
lacking 
many

22; 32 /xm 1 asymmetry
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Table 62. Haltidytes festinans

Spine and scale group
Spine number 

within a group
Mean spine 

length

Number of 
lateral 

denticles
Remarks

Lateral spines ta 3 dorsal 90 nm 0 or 1
tb 1 dorsal + 0 or 1

1 ventral 67 yum 0 or 1
tc 1 dorsal + 0 or 1

1 ventral 76—89 /urn 0 or 1
td 1 ventral 128— 146 nm 1

Rear spines lacking
Mid-dorsal and mid-ventral spines lacking
Dorsal covering scales several, on head occasionally
Ventral covering scales several sometimes not

discernible

Table 63. Haltidytes squamosus sp. nov.

Spine and scale group
Spine number 

within a group

Mean
spine

length

Number of 
lateral 

denticles

Lateral spines ta 3 dorsal 104 nm 0
tb 1 dorsal + 0

1 ventral 62 nm 1
tc 1 dorsal + 0

1 ventral 108 jjm 1
td 1 ventral 122 /urn 1

Rear spines lacking
Mid-dorsal and mid-ventral spines lacking
Dorsal and ventral covering scales many

Table 64. Omamentula paraensis gen. et sp. nov.

Spine and scale group
Spine number 

within a group
Mean spine 

length

Number of 
lateral 

denticles
Remarks

Lateral spines ca 1 20 /nm 1
ta 5—6 31—44 |xm 1
tb 3 42—44 /jm 1
tc 2 35— 38 Aim 1
td 1 40 nm 1

Rear spines 2 pairs 28— 29 nm 1
Dorsal trunk spines 3 pairs 32— 36 fim
Ventral spines lacking
Covering scales many enormous
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Genus A n a c a n th o d e rm a  M a r c o l o n g o , 1910

D i a g n o s i s .  Dasydytidae (?) having body 7 5— 120 nm  in length. Head m uch nar
rower than trunk; neck constriction almost lacking. W ithout lateral (c, t), dorsal cepha
lic and rear (r) spines. Covering trunk spines present or absent. Pharynx w ith two 
prom inent terminal bulbs.

Two species: A. punctatum  M a r c o l o n g o ,  1910 (type-species) and A . paucisetosum 
( M a r c o l o n g o ,  1910) n. comb. No m em ber of the genus was found during the present 
study.

PHYLOGENY OF TH E FAM ILY D A SYD YTID A E

The origin of the Dasydytidae and generic-level relationships within it are poorly 
known. Sofar, the family assembled 23 described species included, according to com 
monly accepted system of R e m a n e  (1936), in the genera Dasydytes G o s s e ,  1851 and 
Stylochaeta H l a v a ,  1905. For the former genus, R e m a n e  proposed a division into five 
subgenera, viz. Dasydytes s. str., Set opus G r u n s p a n ,  1908, Anacanthoderma M a r c o 

l o n g o ,  1910, Chitonodytes R e m a n e ,  1936 and Haltidytes R e m a n e ,  1936. The present 
paper contains descriptions of a new genus and as many new species as eight. However, 
the significance of new Brazilian dasydytids consists mainly in possessing in some cases 
well developed and highly diversified scales. These characters are especially useful in 
phylogenetic discussion since they make the comparison with the closest families, i. e. 
Chaetonotidae and Neogosseidae more adequate, and provide evidence on ancestral con
ditions for main dasydytid lines. The discussion on the phylogenetic relationships 
w ithin Dasydytidae was already initiated in the subsections on Dasydytes (Prodasydytes) 
elongatus sp. nov., Setopus aequatorialis sp. nov. and Ornamentula paraensis gen. et sp. 
nov., and will be only summarized here.

A key problem to solve is to ascertain what was the ancestral character of the fami
ly. Like the Neogosseidae, the Dasydytidae have apparently derived from a freshwater 
m em ber of the Chaetonotidae, which, as a result of adaptation to semipelagic mode of 
life, has lost caudal lobes and adhesive tubes, developed rounded-off body and reduced 
ventral ciliature to several short band sections isolated one from another, the latter be
coming oblique to body axis as a result of dilating head and trunk. The family ancestor 
obviously had the cephalion, as the latter has been detected in all the well-known Dasy
dytidae. Its head was provided with two paired anterolateral tufts of cilia as well as a 
transverse ciliary band extending from ventral to dorsal and being in terrupted medio- 
-dorsally. Such a pattern of cephalic ciliation occurs in all the better-studied Dasydyti
dae and only its insignificant modifications were found.

T he origin of dasydytid cuticular structures has remained obscure sofar. R e m a n e  

(1936, Fig. 24) suggests that the long spines (in Dasydytidae} — Fig. 24s is not ex
plained) have derived directly from short simple and scaleless spines, although he allows 
an opposite way, i. e. indirect derivation from spined scales. This presum ption allowed 
to include into the genus Dasydytes the subgenus Anacanthoderma, a m em ber of which, 
viz. A . paucisetosum, has its trunk uniformly covered with m edium -length simple spines 
w ithout traces of long barbed spines. A rich new material from Brazil leads however to
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quite a new interpretation. As it was already m entioned in the discussion of D. elonga- 
tus sp. nov., Dasydytes (Prodasydytes) subgen. nov. seems to preserve the most complete 
set of ancestral features of the Dasydytidae. The Prodasydytes was found to be related to 
the subgenus Chaetonotus (Zonochaeta) R e m a n e , the latter being already characterized 
by the presence of long and specialized spines, including those bifurcated and barbed. 
Some species of Prodasydytes, i. e. D. (P.) papaveroi sp. nov. and D. (P.) elongatus sp. 
nov. exhibit elongate covering scales with concave posterior edges and complete keels 
prolonged in short spines, whereas all its species have long and nearly straight spines of 
even thickness along almost their whole length. The tendency to reduce covering scales 
appeared already within the subgenus Prodasydytes (e. g. in D. carvalhoae sp. nov.), 
while sm ooth cuticle is a rule within other subgenera (i. e. Dasydytes s. str. and Chito- 
nodytes) and the genus Stylochaeta. O ther main evolutionary lines of Dasydytidae also re
duced covering scales, however, independently (see below). I f  seven is assumed to be 
ancestral num ber of lateral paired spine groups/single spines, as it has been found in 
D. (P.) papaveroi, the num ber both have reduced (in the majority of cases) and in
creased (in the subgenus Dasydytes s. str.) as a result of further divergence. The phylo
genetic position of the genus Stylochaeta is unclear. The taxon exhibits spination pat
tern similar to that of the subgenus Dasydytes (Chitonodytes), however, it is considered 
a distinct genus because of the presence of posterior bristled protuberances unique 
within Gastrotricha. W hether the line of Stylochaeta was branched prior to or during the 
process of form ing subgenera of Dasydytes is hard to establish as neither the origin nor 
function of the protuberances is known. The presence of a paired posteroventral spines 
(v) in all the m embers of the genus suggests early branching of Stylochaeta since the v 
spines occur in the subgenus D. (.Prodasydytes) bu t have been lost both in the subgene
ra D. (Dasydytes) and D. (Chitonodytes). I t is doubtless, that the other main line of Da
sydytidae, i. e. that comprising the genera Setopus, Haltidytes and Ornamentula gen. 
nov., was branched prior to separation of the Stylochaeta from Dasydytes. The primitive 
character of three former genera is the occurrence of large covering scales and four 
paired groups of spines/single spines along anterior 3/ 5 of trunk. Moreover, their long 
spines gradually become thinner and thinner distally and have at most a single (usually 
fine) lateral denticle. The ancestral character of that line was also the presence of rear 
spines (r), I believe in num ber of two pairs, as well as the occurrence of long lateral 
cephalic spines and probably long spines derived from some dorsal covering trunk 
scales. I f  this set of characters was actually the most primitive within the line of 
Setopus-Haltidytes-Omamentula , the last genus would have diverged first from the main 
branch. Retaining strong spines on dorsal covering scales, two pairs of rear spines and a 
pair of cephalic lateral spines, Ornamentula evolved towards increase in size and rein
forcement of scales by a system of reticulate streaks. It is likely that the moderate length 
of lateral spines and considerable spine thickness are apom orphous characters which 
appeared as a result of sclerodermatization. This hypothesis is supported by the fol
lowing consideration. The spines of considerable length occur in that species of Setopus 
which exhibits the most primitive characters within its genus, viz. in S. aequatorialis, 
and commonly within Haltidytes. The genus Setopus retained the ancestral spination 
pattern  and body shape, tending to lose large scales and reduce spine length and 
thickness, whereas Haltidytes evolved towards modification of most posteroventral from 
lateral spines into saltatorial ones and some others into covering (? protecting) the dor-
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sal trunk  side. I t should be stressed that the ability to leap using long lateral spines is 
w idespread among the Dasydytidae. Apart from Haltidytes, I have observed it in most 
species having spines of considerable length, viz. in Dasydytes (P.) carvalhoae, Stylo- 
chaeta fusiformis and Setopus aequatorialis, however, their leaping was never so effective 
as in the case of Haltidytes. Therefore, the capability of leaping seems to be very prim i
tive and might be even derived from as distant ancestor as Zonochaeta. Although the 
gastrotrichs of the latter taxon do not leap, they are able to rapidly raise their trans
verse band of long trunk spines. If  this ability is actually a plesiom orphous character, 
the long spines of Setopus aequatorialis and Haltidytes are also primitive condition. Con
sequently, the spine length decreasing in Ornamentula should be in terpreted as an apo- 
m orphous tendency. The trunk of Haltidytes became short and rounded-off and lost the 
rear spines. As far as the rear spines of Setopus are concerned, they have not been lost. 
Instead, an interesting tendency to asymmetry of them  is observed. The function of a 
pair of rear spines (obviously defensive) is succeeded by one of them  (the longer one).

L ittle is known on the origin of the taxon Anacanthoderma. It was originally estab
lished as genus, bu t later ( R e m a n e  1936) considered to be a subgenus of Dasydytes. 
Taking into account its distinct character and exclusion of the Setopus and Haltidytes 
from  Dasydytes, I propose to restore its generic status. The two species now recognized, 
viz. A . punctatus M a r c o l o n g o ,  1910 and A. paucisetosus ( M a r c o l o n g o , 1910), were 
described at the beginning of this century and their only two later records are these of 
M o l a  (1932; both species) and R u d e s c u  (1967; A. paucisetosus). A complete lack of 
long lateral spines is a unique character within the Dasydytidae. F urther characters 
distinguishing Anacanthoderma from all the other Dasydytidae are lacking cephalion (?), 
not marked neck constriction as well as presence of strong anterior pharyngeal bulb. 
Although available details on cephalic ciliature are not satisfactory, there is reason to 
suppose that a transverse ciliary band does not occur. I t is likely that Anacanthoderma 
represents a distinct line which evolved from Chaetonotidae independently from Dasydy
tidae. The finding of the th ird  semipelagic line that apparently evolved from  Chaetono
tidae independently from Dasydytidae and Neogosseidae, viz. Undulinae subfam. nov., 
makes this hypothesis still more probable. U ntil Anacanthoderma is found again and 
reexam ined, the taxon rem ains provisionally affiliated as the genus with the family Da
sydytidae.

The cladogram reflecting postulated relationships in the Dasydytidae is presented in 
Fig. 131. The num bered character states are as follows. Lower num ber in a branching 
concerns plesiomorphous and higher num ber apomorphous set of features (except for 
some features in the state no. 11 and 12).
1. Cephalion present. Cephalic ciliature consists of two paired anterolateral tufts and posterior transverse band 
interrupted dorsally. With long lateral spines. Neck constriction more or less pronounced. Pharynx with 
posterior bulb or bulbs lacking.
2. Lateral spines do not differ from dorsal ones or spines lacking at all. Head small, neck constriction lacking. 
Pharynx with two prominent terminal bulbs. Cephalion lacking (?).
3. Lateral spine thickness considerable and uniform from the base to the most distal lateral denticle. Long 
spines with at least one denticle and distal bifurcation, or, if bifurcation absent, with two (occasionally three) 
denticles. Covering scales, if  present, are numerous, fine, elongated, concave-edged terminally and completely 
keeled. Pharynx with clear posterior dilation.
4. Long spines with at most one lateral denticle and never bifurcated. If covering scales present, they are 
large, not numerous, and more or less oval. Transverse cephalic ciliary band runs between edges of lateral 
plates. Pharynx without conspicuous dilations.
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5. Trunk extremity without bristled protuberances.
6. Trunk extremity with a pair o f bristled protuberances. Covering scales absent.
7. With lateral cephalic (c) and rear (r) spines.
8. Without dorsal (d), cephalic (c), rear (r), and ventral (v) spines as well as covering scales.
9. Up to seven paired lateral groups of spines/paired single spines. Covering scales usually present (at least
on ventral field).
10. With nine (? eight) paired lateral groups of spines/paired single spines. Without covering scales.
11. With conspicuous trunk dorsal spines (d) and two pairs o f rear spines (r). Some large dorsal scales cut 
posteriorly. Scales enormous, with reticulate system of reinforcements; spines thick, o f medium length and 
with strong lateral denticle (apomorphous trend).
12. If  lateral spines very long, they are strongly bent basally and gradually becoming thinner and thinner up 
to hair-like distal portion (plesiomorphous feature). Lateral denticle weak or absent. Covering trunk scales, if 
present, spineless, more or less oval and with at most short median keels.
13. With one pair (occasionally two or three pairs) o f rear spines (r). Trunk elongated.
14. Without rear spines (r). Trunk nearly round. Lateral spines differentiated into ventrally-disposed saltato- 
rial ones and those covering dorsum.

DASY D Y TES

Fig. 131. Cladogram of the family Dasydytidae.
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F A U N IST IC  REM ARKS

Although the study was mainly taxonomic in character and particular habitats were 
explored to unequal extent, some conclusions on the occurrence of fresh- and brackish- 
water gastrotrichs in Brazil can be formulated.

R i c h n e s s  o f  t h e  f a u n a
In 86 samples collected from 30 stations I have found a total of 86 species, in

cluding 2 described in an earlier paper ( K is ie l e w s k i  1987), 59 presented here and 25 
om itted in this paper as insufficiently studied. The list of species, although long, is far 
from  complete even for stations that have been explored, these from the region of 
Belem in particular. A limited period of study, time-consuming sorting and m orpholo
gical examination as well as studying restricted only to alive material obviously resulted 
in om itting many further species. One of eutrophic ponds located at Belem (station no. 
25) in which nine species of Dasydytidae (including seven new) and three species of 
Neogosseidae (all new) were detected in 13 samples during two-m onth study may serve 
as a good example of the fauna richness. In  the pond, the fauna of Chaetonotidae was 
also abundant and at least as diversified as that of Dasydytidae and Neogosseidae. N ever
theless, it still remains poorly known since almost the whole time available was devoted 
to study on the members of two former families, and only ten species of Chaetonotidae 
(including five determined) have been recorded. Moreover, the fauna composition in the 
pond varied highly from week to week. This suggests that many further species may 
appear in the annual cycle. Therefore, the diversity of Brazilian fauna of inland-w ater 
gastrotrichs is unusually high and further detailed studies are recommended.

F a u n a  c o m p o s i t i o n
T he gastrotrichs found represent two orders, i. e. Chaetonotida and Macrodasyida. 

The only species of the latter order, viz. Redudasys fomerisae K i s i e l e w s k i , being the 
first undoubted macrodasyid reported from fresh water, was discovered in the psammon 
of the reservoir Represa do Lobo (station no. 6). The water body is located about 280 
km of the Atlantic shore ( K i s i e l e w s k i  1987).

The species composition of chaetonotids may be summarized as follows.
1. In  the tropical zone of Brazil (the states M ato Grosso do Sul and Para, the latter in 
particular), a very rich fauna of Dasydytidae occurs. According to the new system of the 
Dasydytidae introduced in this paper, four of the five genera recognized sofar (except 
for Anacanthoderma M a r c o l o n g o ) are represented in the fauna of Brazil. A new genus 
Ornamentula has also been described. A total o f 12 species of Dasydytidae has been 
found in Brazil, including 10 previously unknown (eight of them  described here). This 
num ber is surprisingly large in comparison to 23 species recognized so far in the world. 
I t is ljkely that the Dasydytidae are mainly dwellers of tropical zone and only few spe
cies reach temperate regions. This assumption is supported by the results of studies in 
the tem perate zone of South America where only one species of Dasydytidae, i.e. H alti- 
dytes festinans ( V o i g t ) , has been found ( G r o s s o  1973b and G r o s s o  and D r a h g  1983 
— as H. crassus; the present study).
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2. The family Neogosseidae was represented by both genera, viz. Neogossea R e m a n e  and 
Kijanebalola B e a u c h a m p , and three species, including two described in the present 
paper. All these taxa were found in the tropical zone (states M ato Grosso do Sul and 
Para). The genus Kijanebalola is known so far from single localities in Africa ( B e a u 
c h a m p  1932), N orth  America ( K r i v a n e k  and K r i v a n e k  1958) and presumably Europe 
(as Eretmia cubeutes G o s s e  — see R e m a n e  1936 and B e a u c h a m p  1932).
3. The family Chaetonotidae is represented by 48 determ ined species which belong to 
ten genera and both subfamilies, including the newly described subfamily Undulinae. 
Among the genera of Chaetonotinae, the Arenotus K i s i e l e w s k i , 1987 was previously 
unknown. An undeterm ined species of Halichaetonotus R e m a n e  which was found in the 
mangrove is omitted in the paper.
4. Like in Europe and N orth America (compare B a l s a m o  1983b, K i s i e l e w s k i  1986b, 
B r u n s o n  1950), about a half of all species found belongs to the genus Chaetonotus 
E h r e n b e r g . All the species-groups of Chaetonotus except for schultzei-group were de
tected, including formosus- and uncinus-groups, each of the latter two represented by 
one scarcely studied species om itted in the paper. It is of interest to note an unusually 
large num ber of species and forms closely related to Ch. polyspinosus G r e u t e r  occur
ring in Brazil (apart from Ch. polyspinosus proper and three forms closely related to, 
also Ch. breviacanthus sp. nov., Ch. intermedius sp. nov., Ch. pseudopolyspinosus sp. nov. 
and Ch. ventrochaetus sp. nov.). A total of eight new species of Chaetonotus has been 
described in the present paper, all belonging to the maximus-group.
5. The genus Polymerurus R e m a n e  is represented in Brazil by larger num ber of taxa 
than elsewhere thoroughout the world. I have found a total of six taxa, including one 
newly-described species, one new subspecies and two further new taxa which remain 
undescribed. Including other three species, i. e. P. elongatus described by D a d  a y  (1905) 
from Paraguay, P. ringueletti G r o s s o , 1975 and P. paraelongatus G r o s s o  et D r a h g , 
1986 (two latter species described from Argentina), the genus Polymerurus is represented 
in South America by nine species. T he num ber is larger than reported from Europe 
where five species (including a doubtful P. nodifurca M a r c o l o n g o ) were found. I t is 
also m uch larger than that from  N orth  America where three species were detected 
( S t o k e s  1887, B r y c e  1924, B r u n s o n  1950).
6. The genus Lepidodermella B l a k e  is represented by four species, including two new 
ones and a new subspecies. This num ber is larger than that recorded from Europe 
(three) and N orth America (two).

H a b i t a t  p r e f e r e n c e s  (Tab. 65)

P o n d s  and r e s e r v o i r s .  A total of 48 determ ined species was found in all 
stagnant waters, both natural and artificial. T he num ber is larger than in any other en 
vironm ent, however, such water bodies were the most intensely studied. Reservoirs, 
being highly diversified in their character, usually showed species composition similar to 
that of ponds. Nevertheless, their fauna is shown separately in Tab. 65 due to their ar
tificial character (concrete shores and fauna derivation from diverse points in the region: 
stations no. 3 and 21), strong anthropopressure (pollution: station no. 4), young age and 
unnaturally large size in relation to other water bodies in the region (station no. 6). The 
species which are the most common in stagnant water bodies are as follows: Heterolepi- 
doderma majus, Lepidodermella squamata, Lepidochaetus zelinkai, Stylochaeta fusiformis, 
Polymerurus rhomboides and Chaetonotus bisacer. Surprisingly, all the above species be
long to the most common taxa of gastrotrichs in stagnant waters in Europe (for sum 
mary of gastrotrich fauna of Poland see K i s i e l e w s k i  1986b).
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Table 65. Occurrence o f particular species (expressed in number of samples) in diverse regions o f Brazil and 
in diverse environments. Numbers of environment types denotes: 1 — ponds; 2 — reservoirs; 3 — rivers, out 
of current; 4 — rivers, within a current; 5 — puddles in tropical rain forest; 6 — water recipients in Brome- 

liaceae; 7 — Mangrove; 8 — Amazonian estuary.

No. Taxa To
tal

States 
of Brazil

Types of environments

SP MS PA 1 2 3 4 5 6 7 8

Chaetonotida
— Chaetonotidae

1 Arenotus strixinoi 3 3 3
2 Aspidiophorus ? oculifer 3 3 1 1 1
3 A. ophiodermus 2 2 2
4 A. pleustonicus sp. nov. 1 1 1
5 A. slovinensis 1 1 1
6 A. aff. letrachaetus 1 1 1
7 Chaetonoius acanthocephalus 6 5 1 2 1 2 1
8 Ch. acanthodes 2 2 1 1
9 Ch. bisacer 7 5 2 3 4

10 Ch. breviacanthus sp. nov. 1 1 1
11 Ch. furcatus sp. nov. 1 1 1
12 Ch. heideri 6 4 2 2 4
13 Ch. ? heteracanthus 3 3 3
14 Ch. hystrix 1 1 1
15 Ch. intermedius sp. nov. 1 1 1
16 Ch. lobo sp. nov. 1 1 1
17 Ch. macrochaetus 1 1 1
18 Ch. novenarius s .  B a l s a m o 2 2 1 1
19 Ch. oculifer 1 1 1
20 Ch. paucisquamatus sp. nov. 4 4 1 3
21 Ch. persetosus 1 1 1
22 Ch. polyspinosus 5 4 1 1
23 Ch. aff. polyspinosus I 1 1 1
24 Ch. aff. polyspinosus II 1 1 1
25 Ch. aff. polyspinosus III 1 1 1
26 Ch. pseudopolyspinosus sp. nov. 2 2 1 1
27 Ch. sanctipauli sp. nov. 2 2 1 1
28 Ch. aff. silvaticus 1 1 1
29 Ch. similis 4 3 1 3 1
30 Ch. succinct us 1 1 1
31 Ch. ventrochaetus sp. nov. 2 2 2
32 Heterolepidoderma gracile 2 1 1 1 1
33 H. jureiense sp. nov. 1 1 1
34 H. majus 20 15 1 4 5 7 5 1 2
35 H. ocellatum s .  K i s i e l e w s k i 1 1 1
36 Ichthydium chaetiferum sp. nov. 1 1 1
37 I. forficula 5 5 1 3 1
38 Lepidochaetus brasilense sp. nov. 5 4 1 2 2 1
39 L. zelinkai 11 7 2 2 .3 4 4
40 Lepidodermella amazonica sp. nov. 1 1 1
41 L. broa sp. nov. 1 1 1
42 L. minus chaetifer ssp. nov. 4 4 3 1
43 L. squamata 15 9 1 5 6 5 3 1
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Table 65 — continued

No. Taxa T o
tal

States 
of Brazil

Types o f environments

SP MS PA 1 2 3 4 5 6 7 8

44 Polymerurus corumbensis sp. nov. 1 1 1
45 P. nodicaudus 2 2 1 1
46 P. rhomboides 12 4 2 6 6 4 2
47 P. squamofurcatus matogrossensis

ssp. nov. 2 2 1 1
48 Undula paraensis gen. et sp. nov. 3 3 3

— Neogosseidae
49 Kijanebalola canina sp. nov. 2 2 2
50 Neogossea acanthocolla sp. nov. 3 1 2 2 1

— Dasydytidae
51 Dasydytes carvalhoae sp. nov. 5 5 5
52 D. elongatus sp. nov. 2 2 1 1
53 D. lamellatus sp. nov. 2 2 2
54 D. nhumirimensis sp. nov. 1 1 1
55 D. papaveroi sp. nov. 5 5 4 1
56 Haltidytes festinans 11 1 2 8 9 1 1
57 H. squamosus sp. nov. 7 7 7
58 Omamentula paraensis gen.

et sp. nov. 9 9 9
59 Setopus aequatorialis sp. nov. 7 7 7
60 Stylochaeta fusiformis 16 3 13 12 4

Macrodasyida
61 Redudasys fomerisae 4 4 4

R i v e r s .  In the rivers, a total of 22 species was found including 5 not detected in 
stagnant waters. Thus, the fauna does not differ considerably from that inhabiting stag
nant waters. It should be added however, that most samples taken from rivers, derived 
from quiet places with slow water current and vegetation similar to that covering fertile 
stagnant waters rich in gastrotrichs (i. e. Nymphaeaceae, Pistia sp., Salvinia sp.). Only 
two species, viz. Chaetonotus hystrix and Heterolepidoderma majus, were found within a 
current of a clean rain-forest river (the Jureia Reserve, station no. 15). They occurred 
among mosses which covered rocky bottom . A part from Heterolepidoderma majus and 
Lepidochaetus zelinkai which are common in Brazilian stagnant waters as well, also 
Chaetonotus heideri is a common dweller of current waters.

P u d d l e s  in tropical tain forest. The occurrence of gastrotrichs in that environ
ment was studied only in the Ecological Reserve of Jureia. Four species were identified, 
viz. Chaetonotus polyspinosus, Ch. similis, Heterolepidoderma majus and Ichthydium chaeti- 
ferum  sp. nov. All the species except for the last one were detected also in stagnant 
and /o r current waters.
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W a t e r  r e c i p i e n t s  o f  Bromeliaceae. In  that peculiar microenvironm ent which 
I have studied in the Jureia Reserve, five species of gastrotrichs were found, i. e. Chae- 
tonotus furcatus sp. nov., Ch. oculifer, Ch. acanthodes, Heterolepidoderma ocellatum s. K i

s i e l e w s k i  1981 and Lepidodermella squamata. Apart from the first species being new 
and the last being eurytopic, all the gastrotrichs surprisingly show special inclination to 
live among peat bog Sphagnum  in Poland ( K i s i e l e w s k i  1981).

M a n g r o v e .  The mangrove were studied in m outh regions of three rivers in the 
Jureia Reserve. Five following new species were found: Chaetonotus iniermedius, Ch. 
pseudopolyspinosus, Ch. ventrochaetus, Heterolepidoderma jureiense and Halichaetonotus sp. 
All the species of Chaetonotus derive from the same line and are closely related to Ch.
polyspinosus G r e u t e r . Thus, that branch is probably of freshwater origin, and Ch.
pseudopolyspinosus had been even found in an inland water body as well. Two other 
species are likely of marine origin since the presence of ventrolateral lamellae in H. ju 
reiense is a character of exclusively marine extent and the genus Halichaetonotus is pure
ly marine and brackish in its distribution.

A m a z o n i a n  e s t u a r y .  In 5 sandy samples taken from eastern part of Amazonian 
delta, three species of gastrotrichs were found, i. e. Lepidodermella amazonica sp. nov. 
and two undescribed species of Chaetonotus. The morphology of two latter worms sug
gests that they derive from a freshwater line of the maximus group.

S a l t  l a k e s  on Pantanal marshes (Mato Grosso do Sul). In one of three samples
taken, a single specimen was found of an unknown species of Chaetonotus, the maximus 
group. Its morphology did not present phylogenetic interest.

O c c u r r e n c e  i n  p a r t i c u l a r  s u b s t r a t a  (Tab. 66)
In a m ud, as many as 43 species were found, however, this substratum  was the 

most intensely studied. The only species which shows clear preference to m ud over 
aquatic vegetation is Chaetonotus polyspinosus. A lthough some other species, i. e. Poly- 
merurus rhomboides and members of Neogosseidae and Dasydytidae, were also found 
mainly (or exclusively) among or just above organic sediment, their preference to this 
substratum  can be hardly proved since a slime was the only substratum  collected in 
most of localities where a particular species was found.

Among aquatic vegetation, 30 species were detected, including those found in small 
water recipients of Bromeliaceae. None of common species except for Chaetonotus similis 
occurred amongst vegetation more often than among organic sediment. The likely rea
son of such a similarity in fauna composition between both substrata is that a decaying 
m atter accumulates on root systems of pleustonic plants such as Salvinia natans, Pistia 
stratiotes and Eichhornia sp. and on leaf bottom  side of Nymphaeaceae. Two following 
species were found among duckweed: Lepidodermella squamata and Haltidytes festinans. 
Among mosses, other than Sphagnum, four species were detected, i. e. Chaetonotus simi
lis, Ch. hystrix, Heterolepidoderma majus and Ichthydium chaetiferum sp. nov. Two follo
wing species were collected from Sphagnum: Lepidochaetus brasilense sp. nov. and Chae- 
tonotus aff. silvaticus. A lthough the type-form of Ch. silvaticus was originally described 
from forest litter in H ungary ( V a r g a  1963), it regularly occurs in oligotrophic type of 
Sphagnum  peat bogs in Poland ( K i s i e l e w s k i  1981). Heterolepidoderma jureiense sp. nov. 
was found among algae of Bosthrichia sp. in the mangrove. For the species found in 
Bromeliaceae see above.
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Table 66. Preference of particular species to diverse substrata, expressed in number of samples

N o. Taxa
Substrata

Total Mud Vegetation Sand

Chaetonoiida — Chaeionotidae
1 Arenotus strixinoi 3 3
2 Aspidiophorus ? oculifer 3 1 2
3 A . ophiodermus 2 1 1
4 A. pleustonicus sp. nov. 1 1
5 A . slovinensis 1 1
6 A. aff. tetrachaetus 1 1
7 Chaetonotus acanlhocephalus 6 3 1
8 Ch. acanthodes 2 1 1
9 Ch. bisacer 7 4

10 Ch. breviacanthus sp. nov. 1 1
11 Ch. furcatus sp. nov. 1 1
12 Ch. heideri 6 4
13 Ch. ? heteracanihus 3 2 1
14 Ch. hystrix 1 1
15 Ch. iniermedius sp. nov. 1 1
16 Ch. lobo sp. nov. 1 1
17 Ch. macrochaelus 1 1
18 Ch. novenarius s. B alsam o 2 1 1
19 Ch. oculifer 1 1
20 Ch. paucisquamatus sp. nov. 4 2 2
21 Ch. persetosus 1 1
22 Ch. polyspinosus 5 5
23 Ch. aff. polyspinosus I 1 1
24 Ch. aff. polyspinosus II 1 1
25 Ch. aff. polyspinosus III 1 1
26 Ch. pseudopolyspinosus sp. nov. 2 1 1
27 Ch. sanaipauli sp. nov. 2 1 1
28 Ch. aff. silvaticus 1 1
29 Ch. similis 4 4
30 Ch. succincius 1 1
31 Ch. ventrochaetus sp. nov. 2 1 1
32 Heterolepidoderrna gracile 2 2
33 H. jureiense sp. nov. 1 1
34 H. majus 20 11 6 3
35 H. ocellatum 1 1
36 Ichthydium chaetiferum sp. nov. 1 1
37 I. forficula 5 2 3
38 Lepidochaetus brasilense sp. nov. 5 3 1 1
39 L. zelinkai 11 3 7 1
40 Lepidodermella amazonica sp. nov. 1 1
41 L. broa sp. nov. 1 1
42 L. minus chaetifer ssp. nov. 4 1 3
43 L. squamata 15 6 7 2
44 Polymerurus corumbensis sp. nov. 1 1
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Table 66 — continued

No. Taxa
Substrata

Total Mud Vegetation Sand

45 P. nodicaudus 2 2
46 P. rhomboides 12 10 2
47 P. squamofurcatus matogrossensis ssp. nov. 2 2
48 Undula paraensis gen. et sp. nov. 3 3

— Neogosseidae
49 Kijanebalola canina sp. nov. 2 2
50 Neogossea acanthocolla sp. nov. 3 3

— Dasydytidae
51 Dasydytes carvalhoae sp. nov. 5 5
52 D. elongatus sp. nov. 2 2
53 D. lamellatus sp. nov. 2 2
54 D. nhumirimensis sp. nov. 1 1
55 D. papaveroi sp. nov. 5 5
56 Haltidytes festinans 11 10 1
57 H. squamosus sp. nov. 7 7
58 Ornamentula paraensis gen. et sp. nov. 9 9
59 Setopus aequatorialis sp. nov. 7 7
60 Stylochaeta fusiformis 16 15 1

Macrodasyida
61 Redudasys fornerisae 4 4

Total 43 30 14

In sandy substrata of inland waters, I found 12 species, whereas in sand of m angro
ve and Amazonian delta one species each. It is noteworthy that as many as four forms 
closely related to Ch. polyspinosus were found in sandy substrata, i. e. Ch. aff. polyspino- 
sus II and III ,  Ch. pseudopolyspinosus and Ch. ventrochaetus. Also both Brazilian species 
of the genus Lepidochaetus occur in that substratum  as well as three of four species of 
the genus Lepidodermella found in Brazil. In the river sand of mangrove, I have found 
Chaetonotus ventrochaetus.

ZOOGEOGRAPHIC REM ARKS

Little is known on geographic distribution of inland-water gastrotrichs due to un
equal degree of studying fauna of particular continents and small comparability of taxo
nomic descriptions offered by various authors. N um bers of determ ined species from 
particular higher taxa having been recorded from various continents are given in Tab. 
67. There are 163 species known from Europe, 55 from N orth America and Asia each 
but only 8 from Africa and 4 from Oceania. As far as the fauna of South America is 
concerned, 30 species of inland-water gastrotrichs were reported before this study and 
79 determ ined species representing 18 genera, 4 families and 2 orders are known in
cluding the results of the present paper and my own earlier one ( K i s i e l e w s k i  1987).
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Table 67. Occurrence of particular taxa o f Gastrotricha o f the subgeneric and higher level in fresh- and 
brackish-waters on diverse continents, expressed in number of determined species. ”x ” — denotes record of

undetermined species

Taxon Europe Asia Africa
North
America

South
America

Oceania

Order Chaetonotida 162 55 8 55 78 4
Family Chaetonotidae 140 52 6 45 62 4

Subfamily Chaetonotinae 140 52 6 45 61 4
A renotus 1
Aspidiophorus 11 4 1 7
Chaetonotus 86 29 4 26 33 2
Heterolepidoderma 13 4 3 4
Ichthydium 15 8 9 3
Lepidochaetus 2 1 2 1
Lepidodermella 6 3 1 3 4
Polymerurus 7 3 1 3 7 1

Subfamily Undulinae 1
Undula 1

Family Dasydytidae ' 17 1 8 10
A nacanthoderma 2
Dasydytes 4 2 5

D. (Chitonodytes) 2
D. (Dasydytes) 2 2 1
D. (Prodasydytes) 4

H al tidy tes 3 2 2
Ornamentula 1
Setopus 5 1 1 1
Stylochaeta 3 3 1

Family Dichaeturidae 2
Dichaetura 2

Family Neogosseidae 3 1 2 2 4
Kijanebalola X 1 X 1
Neogossea 3 1 1 2 3

Family Proichthydidae 1 1
Proichthydioides 1
Proichthydium 1

Order Macrodasyida 1 1
(incertae sedis)
Marinellina 1
Redudasys 1

A limited taxonomic value of m ounted specimens as well as inconsistent choice of crite
ria used in taxonomy make data given by various authors hardly comparable. Because 
of this, most non-European researchers, B r u n s o n  (1950) who studied the gastrotrichs 
in M ichigan in particular, preferred to classify their specimens which had morphology 
in accordance with European taxa in separate species (e. g., Ichthydium monolobum 
B r u n s o n , in spite of its similarity to /. forficula R e m a n e  —  see K i s i e l e w s k i  1981).
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Only few species are commonly considered cosmopolitan, e. g. Lepidodermella squamata 
( D u j a r d i n ) which is known from many stations in Europe, N orth America, South 
America and Asia. My own study conducted in Brazil, preceded by many years’ 
research of inland-water gastrotrichs in Poland and fragmentary comparative studies in 
France, Finland and Italy, is therefore a chance to compare the fauna of two distant 
continents on the basis of uniform taxonomic criteria.

D i s t r i b u t i o n  o f  s u p e r s p e c i f i c - l e v e l  t a x a
I f  members of the order Macrodasyida and the family Dichaeturidae (Chaetonotida) 

are excluded, the former having been found at single interstitial stations in Europe 
( R u t t n e r - K o l i s k o  1955) and South America ( K i s i e l e w s k i  1987) and the latter in 
few stations in Europe ( M e ć n i k o w  1865, M u r r a y  1913, M o l a  1932, R u d e s c u  1967), 
it may be generally stated that high-level taxa of inland-water gastrotrichs are widely 
d istributed . The members of the families Chaetonotidae and Neogosseidae have been de
tected on all continents where the gastrotrichs were studied at all (it is not the case of 
Oceania). The family Dasydytidae was recorded from all continents except for Africa, 
whilst the Proichthydidae in South America ( C o r d e r o  1918) and Asia ( S u d z u k i  1971a). 
Almost all common genera irrespective of a family they belong to, have been reported 
from  all continents, Africa and Australia excluded because of insignificant or nonexi
stent knowledge of their fauna. O f genera which are known from only one continent, 
most were sampled from a single station. I f  a species irregularly occurs even in its terra 
typica, like in these cases, its presence in another continent can not be excluded. The 
following genera were reported from only one continent where they were rare: 
Arenotus (Chaetonotidae) — found at one station in Brazil ( K i s i e l e w s k i  1987);
Undula (Chaetonotidae) — one station in Brazil (the present paper);
Ornamentula (Dasydytidae) — one station in Brazil (the present paper);
Proichihydium (.Proichthydidae) — only one specimen found in Uruguay ( C o r d e r o  

1918);
Proichthydioides (Proichthydidae) — found at one station in Japan ( S u d z u k i  1971a); 

moreover, described from soil which is an environm ent scarcely studied throughout 
the world.
M ore attention should be paid to the following genera and subgenera which have 

been more or less regularly found on one or more continents and were not detected in 
another.
Lepidochaetus gen. nov. — common in Europe and South America, found also in Asia, 

Africa and Oceania, whereas never reported from N orth America;
Dasydytes (Chitonodytes) — although not common, widely distributed in Europe 

(Switzerland, Germany, Poland, Romania) and never reported from another conti
nent;

D. (.Dasydytes) — common in Europe, known also from N orth America ( H o r l i c k  1975) 
and South America (present paper), but never reported from Asia;

D. (Prodasydytes) — common in Brazilian Amazonia (present paper) where is repres
ented by four species, whereas not found in another continent;

Anacanthoderma — although not common, known from five stations in Europe (Italy, 
H ungary and Romania) and never reported from another continent;

H altidytes and Stylochaeta — common in Europe, N orth  America and South America 
bu t not reported from Asia.
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All the above genera and subgenera except for Lepidochaetus (Chaetonotidae) belong 
to the Dasydytidae. It is doubtful whether Lepidochaetus does actually not occur in 
N orth  America since one of the species, i. e. L. zelinkai, is common and widely 
d istributed  in Palearctic (from France — d ’H o n d t  1967 to Japan — S a i t o  1937 and 
S u d z u k i  1971b, as Chaetonotus zelinkai). As far as the genera Haltidytes and Stylo- 
chaeta are concerned, it is also doubtful whether they are actually absent in Asia if they 
are common in Europe and N orth America. However, differences in the occurrence of 
subgenera of Dasydytes in Europe and South America seem to be significant, the 
absence of Prodasydytes in Europe in particular.

Large num ber of species that represent the families Dasydytidae and Neogosseidae 
and the genus Polymerurus (Chaetonotidae) which have been found in South America is 
worth noting. Although it is similar or only insignificantly larger than that reported 
from  Europe, it has been obtained as a result of m uch less complete study. The above 
gastrotrichs are highly diversified and abundant in tropical waters of Brazil, i. e. in the 
M ato Grosso do Sul and Amazonian delta, especially in the latter region. As it was al
ready mentioned, occurrence of many further species of Dasydytidae and Neogosseidae in 
Amazonia is expected. It remains an open question whether the primitive character and 
high diversity of Dasydytidae are observed in South America because the main radiation 
of the family took place just on that continent, or because the Dasydytidae find optimal 
conditions of life in tropical waters. The tropical fauna of gastrotrichs is scarcely known 
throughout the world and appropriate data from other continents are lacking (see In 
troduction). The attractiveness of the tropics for the Neogosseidae seems to be evident 
since all the undoubted records of the genus Kijanebalola are from tropical and sub
tropical waters (Uganda — B e a u c h a m p  1932; Louisiana — K r i v a n e k  and K r iv a n e k  

1958; Amazonian delta — present paper), like most findings of Neogossea.
D i s t r i b u t i o n  o f  s p e c i e s
O f 79 species of the inland-water gastrotrichs reported from South America, 44 

(55.7%) were never found on another continent. Such species are listed in Tab. 68, 
whereas in Tab. 69 the South American species reported also from another continent 
are reviewed. Of 29 joint species in the fauna of Brazil and Europe (48.3% of the Bra
zilian fauna of Gastrotricha), 21 species (35.0%) seem not to exhibit morphological dif
ferences between both continental populations, Heterolepidoderma gracile R e m a n e  

showing in addition accordance in anatomy of sexual organs and behavior (see the 
present paper). Another five species (8.3%) show considerable morphological differences 
and in the cases of two further taxa (3.3%) the existing differences justify their classifi
cation even in separate subspecies. Chaetonotus aff. silvaticus and Aspidiophorus aff. 
tetrachaetus appear to be taxa distinct from their relatives in Europe, however, the 
European material should be reexamined prior to definite affiliation. It is of particular 
interest, that all the most common Brazilian gastrotrichs are of intercontinental or 
cosmopolitan distribution, being equally common in Europe (see chapter ’’Faunistic 
rem arks”). To sum up, lA — Zi of South American inland-water gastrotrichs is 
cosmopolitan. However, a significant num ber of species, and even subgenera and 
genera, seem to be either of local distribution or intercontinental but restricted to the 
tropical zone.
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Table 68. Species o f Gastrotricha known exclusively from South America

No. S p e c ie s
Country 

of Finding
Author

1

Order Chaetonotida 
Family Chaetonotidae 

Arenotus strixinoi Brazil K i s i e l e w s k i  1 9 8 7
2 Aspidiophorus brahmsi Argentina G r o s s o  1 9 7 3 a ;

3 A . lilloensis Argentina
G r o s s o  and D r a h g  
G r o s s o  and D r a h g

1 9 8 3
1 9 8 3

4 A. pleustonicus Brazil present paper
5 Chaetonotus breviacanthus Brazil present paper
6 Ch. dubius Brazil D a d a y  1 9 0 5
7 Ch. erinaceus Paraguay D a d a y  1 9 0 5
8 Ch. furcatus Brazil present paper
9 Ch. heterochaetus Paraguay D a d a y  1 9 0 5

10 Ch. intermedius Brazil present paper
11 Ch. lobo Brazil present paper
12 Ch. majestuosus Argentina G r o s s o  and D r a h g 1 9 8 4
13 Ch. montevideensis Uruguay C o r d e r o  1 9 1 8
14 Ch. odontopharynx Argentina G r o s s o  and D r a h g 1 9 8 6
15 Ch. paucisquamatus Brazil present paper
16 Ch. pilaga Argentina G r o s s o  1 9 8 2
17 Ch. pseudopolyspinosus Brazil present paper
18 Ch. sanctipauli Brazil present paper
19 Ch. soberanus Argentina G r o s s o  and D r a h g 1 9 8 3
2 0 Ch. tenuisquamatus Argentina G r o s s o  1 9 8 2
21 Ch. ventrochaetus Brazil present paper
2 2 Heterolepidoderma jureiense Brazil present paper
2 3 Ichthydium crassus Paraguay D a d a y  1 9 0 5 .
2 4 I. chaetiferum Brazil present paper
2 5 Lepidochaetus brasilense Brazil present paper
2 6 Lepidodermella amazonica Brazil present paper
2 7 L. broa Brazil present paper
2 8 Polymerurus corumbensis Brazil present paper
2 9 P. elongatus Paraguay D a d a y  1 9 0 5
3 0 P. paraelongatus Argentina G r o s s o  and D r a h g 1 9 8 6
31 P. ringueletti Argentina G r o s s o  1 9 7 5
3 2 Undula paraensis Brazil present paper •

3 3
Family Dasydytidae 

Dasydytes (Dasydytes) nhumirirnensis Brazil present paper
3 4 D. (Prodasydytes) carvalhoae Brazil present paper
3 5 D. (P . ) elongatus Brazil present paper
3 6 D. C P .) lamellatus Brazil present paper
3 7 D. (P.) papaveroi Brazil present paper
3 8 H altidytes squamosus Brazil present paper
3 9 Ornamentula paraensis Brazil present paper
4 0 Setopus aequatorialis Brazil present paper

41
Family Neogosseidae 

Kijanebalola canina Brazil present paper
4 2 Neogossea acanthocolla Brazil present paper

4 3
Family Proichthydidae 

Proichthydium coronalum Uruguay C o r d e r o  1 9 1 8

4 4
Order Macrodasyida (incertae sedis) 

Redudasys fornerisae Brazil K i s i e l e w s k i  1 9 8 7
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Table 69. Species o f Gastrotricha found both in South America and any other continent including forms of unclear affiliation ON
NJ

N o . S p e c ie s

F in d in g  in S o u t h  A m e r ic a F i n d i n g  o u t  o f  S o u t h  A m e r ic a

C o u n tr y „ A u th o r C o n t in e n t A u th o r
R e m a r k s

O r d e r  Chaetonotida
F a m . Chaetonotidae

1 Aspidiophorus oculifer
B r a z il p r e s e n t  p a p e r

E u r o p e K i s i e l e w s k i  1 9 8 1 ,  1 9 8 6 b

d o u b t f u l
2 A. ophiodermus B r a z il p r e s e n t  p a p e r E u r o p e B a l s a m o  1 9 8 3 a ,  

K i s i e l e w s k i  1 9 8 6 a ,  b
3 A . slovinensis B r a z il p r e s e n t  p a p e r E u r o p e K i s i e l e w s k i  1 9 8 6 a ,  b
4 A . tetrachaetus

B r a z il p r e s e n t  p a p e r

E u r o p e K i s i e l e w s k i  1 9 8 6 a ,  b

d o u b t f u l
5 Chaetonotus acanthocephalus B r a z il p r e s e n t  p a p e r E u r o p e V a l k a n o v  1 9 3 7 ,  

K i s i e l e w s k i  1 9 8 1 ,  1 9 8 6 b
6 Ch. acanthodes B r a z il p r e s e n t  p a p e r N o r t h  A m e r ic a  

E u r o p e

S t o k e s  1 8 8 7  

R u d e s c u  1 9 6 7  

K i s i e l e w s k i  1 9 8 1 ,  1 9 8 6 b

7 Ch. bisacer B r a z il

A r g e n t in a

p r e s e n t  p a p e r  

G r o s s o  1 9 7 3 a

E u r o p e

A s ia

m a n y

S a i t o  1 9 3 7

a s  Ch. guruguetoi

8 Ch. formosus N o r t h  A m e r ic a S t o k e s  1 8 8 8

U r u g u a y C o r d e r o  1 9 1 8 A fr ic a

E u r o p e

D a d a y  1 9 1 0  

K i s i e l e w s k i  1 9 8 6 b

d o u b t f u l

d o u b t f u l
9 Ch. heideri B r a z il p r e s e n t  p a p e r  

? M u r r a y  1 9 1 3

E u r o p e

N o r t h  A m e r ic a

m a n y

E m b e r t o n  1 9 8 1

10 Ch. heteracanthus

B r a z il p r e s e n t  p a p e r

E u r o p e R e m a n e  1 9 2 7 ;

R u d e s c u  1 9 6 7 ;  

K i s i e l e w s k i  1 9 7 4 ,  1 9 8 6 b

d o u b t f u l
11 Ch. hystrix P a r a g u a y D a d a y  1 9 0 5 E u r o p e m a n y

B r a z il p r e s e n t  p a p e r A s ia S a i t o  1 9 3 7
12 Ch. larus E u r o p e

A s ia

m a n y

S u d z u k i  1 9 7 5 a d o u b t f u l

U r u g u a y C o r d e r o  1 9 1 8 N o r t h  A m e r ic a S t o k e s  1 8 8 7 d o u b t f u l
13 Ch. macrochaetus B r a z il p r e s e n t  p a p e r E u r o p e

N o r t h  A m e r ic a

m a n y

R o b b i n s  1 9 7 3

K
isielew
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14 Ch. novenarius s .  B a l s a m o Brazil present paper

15 Ch. oculifer Brazil present paper
16 Ch. persetosus Brazil present paper

17 Ch. polyspinosus Brazil present paper
18 Ch. pusillus Paraguay D a d a y  1 9 0 5

Brazil D a d a y  1 9 0 5

19 Ch. silvaticus

Brazil present paper
2 0 Ch. similis Brazil present paper

Paraguay D a d a y  1 9 0 5

21 Ch. succinctus Brazil present paper
2 2 Heterolepidoderma gracile Brazil present paper

Argentina G ro sso  1 9 7 3 b

G rosso and
D r a h g  1 9 8 3

2 3 H. majus Argentina G rosso and
D r a h g  1 9 8 4

Brazil present paper

2 4 H. ocellatum s .  K i s i e l e w s k i Brazil present paper
2 5 Ichthydium forficula Brazil present paper

Europe B a l s a m o  1983b;
K i s i e l e w s k i  1981 as Ch. anomalus
K i s i e l e w s k i  and K i s i e l e w 

s k a  1986
Europe K i s i e l e w s k i  1981, 1986b
Europe many
Asia S a i t o  1937
Europe many
Africa D a d a y  1910

Europe V a r g a  1963;
K i s i e l e w s k i  1981

doubtful
Europe many
North America S t o k e s  1887 as Ch. maximus

P a c k a r d  1936
Asia S a i t o  1937

S h a r m a  1980

Europe many
Europe many
Asia S a i t o  1937
North America R o b b i n s  1973

A n d e r s o n  and R o b b i n s  1980
as Ichthydium stokesi

as Ichthydium stokesi
Europe R e m a n e  1927;

R u d e s c u  1967;
K i s i e l e w s k i  1981, 1986b

Asia S a i t o  1937
Europe K i s i e l e w s k i  1981, 1986b
Europe R e m a n e  1927

K i s i e l e w s k i  1981, 1986b
Asia S a i t o  1937
North America B r u n s o n  1950 as I. monolobum

Os

Inland-w
ater 

G
astrotricha 

from 
B

razil
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Table 69. Species of Gastrotricha found both in South America and any other continent including forms of unclear affiliation (cont.)

No. Species
Finding in South America Finding out of South America

RemarksCountry Author Continent Author

2 6 Lepidochaetus zelinkai Brazil

Argentina

present paper 

G r o s s o  1 9 7 6

Europe
Asia

many
S a i t o  1 9 3 7 ;  

S u d z u k i  1 9 7 1 b

as Chaetonotus berissensis
2 7 Lepidodermella minus chaetifer Brazil present paper

Europe R e m a n e  1 9 3 6  

K i s i e l e w s k i  1 9 8 1 , 1 9 8 6 b
L. minus minus 
L. minus minus

2 8 L. squamata Uruguay C o r d e r o  1 9 1 8 Europe many
Argentina G r o s s o  a n d  

D r a h g  1 9 8 4

Asia
North America

many
many

Brazil present paper
2 9 Polymerurus nodicaudus Brazil present paper Europe

North America 

Asia

many
B r y c e  1 9 2 4 ;  

D a v i s o n  1 9 3 8  

S a i t o  1 9 3 7 ;  

V i s v e s v a r a  1 9 6 4  

S u d z u k i  1 9 7 5 b

3 0 P. rhomboides Argentina G r o s s o  1 9 7 5 ;  

G r o s s o  and 
D r a h g  1 9 8 3

North America S t o k e s  1 8 8 7  

D a v i s o n  1 9 3 8

A n d e r s o n  and R o b b i n s  1 9 8 0

Brazil present paper Europe
Asia

many
S u d z u k i  198 1

31 P. squamofurcatus maiogrossensis 

Fam. Neogosseidce

Brazil present paper
Europe P r e o b r a ź e n s k a j a  1 9 2 6  

K i s i e l e w s k i  1 9 7 9 ,  1 9 8 6 b

P. s. squamofurcatus 
P. s. squamofurcatus

3 2 Neogossea fasciculata Paraguay D a d  a y  1 9 0 5 Europe B e a u c h a m p  1 9 3 3
3 3 Neogossea pauciseta 

Fam. Dasydytidae

Paraguay D a d a y  1 9 0 5 Africa
Europe

D a d a y  1 9 1 0  

R o s z c z a k  1 9 6 8

3 4 Haltidytes festinans Argentina G r o s s o  1 9 7 3 b ;  

G r o s s o  and 
D r a h g  1 9 8 3

as Dasydytes crassus 

as Dasydytes crassus
Brazil present paper Europe many

3 5 Slylochaeta fusiformis Brazil present paper Europe many
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Zakład Zoologii W SR-P  
ul. Prusa 12 
08-110 Siedlce

STRESZCZENIE

[Tytuł: Gastrotricha z wód śródlądowych Brazylii]

W trakcie prowadzonych w latach 1984—,85 badań wód śródlądowych, mangrowych 
i estuarium  Amazonki stwierdzonych zostało 59 oznaczonych gatunków, w tym 26 no
wych gatunków i 2 nowe podgatunki. Dla niektórych nowych gatunków ustanowiono 
trzy nowe rodzaje i nowy podrodzaj. Nowe taksony należą do rodzin: Chaetonotidae (2 
rodzaje, 16 gatunków i 2 podgatunki), Dasydytidae (rodzaj, podrodzaj i 8 gatunków) 
oraz Neogosseidae (2 gatunki). W związku z opisaniem nowego półpelagicznego rodzaju 
Undula z Amazonii, dokonano podziału rodziny Chaetonotidae na podrodziny: Chaetono- 
tinae (skupiającą wszystkie opisane wcześniej rodzaje) i Undulinae. W yodrębniono nowy 
rodzaj Lepidochaetus o pierwotnych cechach podrodziny Chaetonotinae, skupiający nowy 
gatunek i cztery opisane wcześniej w rodzaju Chaetonotus E h r e n b e r g  (m. in. L. zelinkai 
G r u n s p a n ). W rodzinie Dasydytidae dotychczasowy podrodzaj Haltidytes R e m a n e  pod
niesiono do rangi rodzaju, zaś taksonom Setopus G r u n s p a n  i Anacanthoderrna M a r c o - 
LONGO przywrócono status rodzaju. Opisano także nowy monotypowy rodzaj Ornamen- 
tula oraz nowy podrodzaj Dasydytes (Prodasydytes) z czterema nowymi gatunkami. 
Większość nowych taksonów Dasydytidae odznacza się występowaniem dobrze wyodręb
nionych tarczek, niekiedy o niespotykanie dużych rozmiarach {Ornament ul a). Rodzina 
Dasydytidae poddana została analizie filogenetycznej, a także wprowadzono dla niej nową 
terminologię morfologiczną. W rodzaju Kijanebalola (Neogosseidae) opisano nowy gatu
nek, po raz pierwszy na podstawie żywych osobników. Uwzględniając nowe dane morfo
logiczne poprawiono diagnozy rodzin Chaetonotidae, Dasydytidae i Neogosseidae a także 
wszystkie diagnozy rodzajowe w dwu ostatnio wymienionych rodzinach. Poddano anali
zie skład fauny oraz preferencje środowiskowe Gastrotricha Brazyni. Z analizy zoogeo- 
graficznej wynika, że 55,7% gatunków południowoamerykańskich nL zostało wykazanych 
z innych kontynentów, zaś pozostałe są rozmieszczone szeroko, w tym w większości 
przypadków występują w najlepiej zbadanej pod tym względem Europie. Rodziny Dasy
dytidae i Neogosseidae oraz rodzaj Polymerurus z Chaetonotidae wydają się mieć centra 
radiacji w strefie tropikalnej.

Redaktor pracy — prof. dr. A. Riedel

http://rcin.org.pl



B i b l i o t e k a  tluzeuin i Ins t .  Z o o l o g u
P. 255

V o l . 43,  s u p l . 2

1000000000549

ISBN 83-85192-04-2
ISSN 0003-4541

 1000000000549 

http://rcin.org.pl




