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Abstract

The brackish water plathelminth fauna of New Brunswick, Canada is com
pared to European brackish water biotopes. 48 species are identified, 7 new
species are described, and 7 species are presented though the material was
insufficient for a species description. From 48 brackish water species, 37 (77 %)
are amphi-atlantic. Hypotheses for an explanation of such a high similarity are
discussed.
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A. Introduction

The European coasts of the Atlantic Ocean and its adjoining seas are populat
ed by numerous Plathelminthes which are to be characterized as genuine brack
ish-water species because of their ecological distribution. Most of these plathel
minths are not only to be found in areas with more or less constant low salinity
conditions, but also in the direct vicinity of the open coast. Here, above all, the
supralittoral salt marshes with highly variable salinity are the habitat of a
species-rich brackish-water community. From the 103 plathelminths found in
the salt marshes of the island of Sylt (North Sea) 75 are termed brackish-water
organisms (ARMONIES 1987).

Up to now, nothing was known about the further geographical distribution of
this boreal brackish-water community. Therefore, the senior author conducted a
comparative study in salt marshes and local brackish-water habitats (bights,
pools, estuaries) of the Canadian Atlantic coast in summer 1984. The result
seems to be surprising. Almost two thirds of the 62 species found during a
5 weeks stay at the Huntsman Marine Laboratories in St. Andrews (New
Brunswick) and presented here, exist on both sides of the Atlantic Ocean.

This may be exemplified by a few species. It was an experience, indeed, to find
Macrostomum rubrocinctum Ax from the Bay of Kiel (Baltic Sea) in exactly
comparable salt marsh pools of the Canadian coast again, and also to encounter
the European brackish-water species Coronhelmis multispinosus Luther and Cor
onhelmis lutheri Ax in the low salinity supralittoral zone of a sandy beach (New
River Beach), or to ascertain specific salt marsh plathelminths such as Proxenetes
deltoides Den Hartog, Ptychopera hartogi Ax, and Parautelga bilioi Karling in the
respective habitats of New Brunswick. And the inventory of a small brackish
water bight (Pocologan) even revealed a complete association of specific brack
ish-water plathelminths. Among others, Macrostomum hamatum Luther, Minona
baltica Karling & Kinnander, Thalassoplanella collaris Luther, Haloplanella cur
vistyla Luther, and Baicalellia brevituba Luther were found, all of which were
described from the Gulf of Finland.

For a causal explanation of the amphi-atlantic identities in the boreal brack
ish-water community of Plathelminthes we formulate an empirically testable
hypothesis in the discussion. This must be based on optimal substantiations of
the identity in each of the postulated species of the studied Canadian and
European populations. Therefore, we critically analysed the specific characters
in every species, and give an extensive documentation by drawings and photo
graphs. For several species, photographs from individuals of the North Sea
(framed black) are arranged close to the photographs of Canadian animals.



Amphiatlantic identities in the composition of Plathelminthes 9

The senior author thanks the staff of the Huntsman Marine Laboratories for providing research
facilities. Friendly thanks are due to Prof. Dr. M. D. Burt (University of New Brunswick, Frederic
ton) for arranging contact to the Laboratory, and for providing microscopical device.

T,o Prof. Dr. E. R Schockaert and P. Martens (Limburgs Universitaire Centrum, Diepenbeek,
Belgium) we are thankful for valuable infonnations on some Kalyptorhynchia and Proseriata.

In our study group, we found helpful support by Dr. K. Reise (Litoralstation List/Sylt of the
Biologische Anstalt Helgoland), Dr. B. Sopott-Ehlers, Dr. U. Ehlers, and U. Noldt (Gottingen).

B. Sample sites

Samples were collected between August 13th and September 11th, 1984, in
New Brunswick, Canada. Most of the sites sampled belong to the 'Quoddy
Region'. As this area is described in detail by THOMAS (1983), we only give some
infonnation about the position of the sites. Further details like sediment compo
sition and position of the samples within the tidal zone will be mentioned where
the localities of the individual species are given.

The salt marshes studied in New Brunswick are similar to European salt
marshes. At the lower salt marsh border, Spartina species are dominant (S.
alterniflora and S. patens in the Quoddy Region, and S. anglica at the North Sea
coast). The adjacent supralittoral (high) marshes are the topic of our investiga
tion. High marsh halophytes characteristic of both sites are Plantago maritima,
Salicornia europaea, and Triglochin maritima. Suaeda, Atriplex, and Limonium
occur with different species at both sites.

Sample sites of the Quoddy Region (fig. 1):
- St. Andrews (with the locations Indian Point, Pottery Cove, Pagan Point, and

salt marshes and beaches north of Pagan Point).
Sam Orr Pond lies above mean high tide level inside a salt marsh area with
further but smaller pools. At low tide, a strong current of water flows out
(tasting like fresh water).
Bocabec River. Mud flats and salt marshes besides the Bocabec River Bridge.
Pocologan, brackish water bay. A bay about 80 x 150 m with a fresh water
inlet ('Lochs River') at the landward side and a roadway at the seaward side.
Below the roadway 4 large pipes connect the bay to the sea, and seawater
enters the bay at high tide.
New River Beach and the Carrying Cove are the most eastern sites of the
Quoddy Region sampled.
Deer Island with the locations Northern Harbor (1), Deer Island Point (2),
and the western beach (3).
Campobello Island with the locations Herring Cove (1), estuary of the Lake
Glensevern and Upper Duck Pond (2).
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Fig. 1. Sample sites of the Quoddy Region

St.]ohn is situated east of the Quoddy Region. Here the large Manawagonish
salt marshes (see THOMAS 1983) were studied.

'The Baie des Chaleurs was just sampled once. The estuary of the Elmtree
River is positioned at the southern coast, and the Miguasha cliff and Perce
(Gaspe Peninsula) are situated at the northern side of the Baie des Chaleurs.

Though plathelminths of brackish water biotopes are the topic of our investi
gation, species of purely marine habitats that could be identified are also men
tioned.

c. Results

Macrostomida

Macrostomum rubrocinctum Ax, 1951

(Fig. 2, 3 A)

Localities:l) St. Andrews, north of Pagan Point. Detritus layer of a salt marsh pool. 2) Sam
Orr Pond. Between algal mats drifting in a salt marsh pool. 3) St. John, Manawagonish salt marsh.
Fluffy algal layer of a pool.
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M ate r i a I: Observations on several living animals from every site, including drawings and
photographs.

1pe 2 to 2.5 mm long animals are conspiciously coloured: one headband of
red pigment (fine granules and larger graines at different level), two lateral
fields, and two medial suipes caudal of the eyes. The latter continue to the
dorsal body pigmentation extending to the posterior part of the body. Swim
ming animals constantly rotate around the longitudinal axis.

The stylet is 48 to 58 J..1m long with a proximal opening of 36 J..1m. Animals
from the Bay of Kiel (Locus typicus, Ax 1951) have stylets of about 55 J..1m with a
proximal opening of 30 J..1ffi. At the Swedish West Coast WESTBLAD (1953) found
animals with stylets up to 75 J..1m long. Thus, in European organisms the length
of the stylet varies widely, and the measures from Canadian animals fit into the
range measured in Europe.

Macrostomum parthenopeum Beklemischev, 1951 from Naples (amidst aquatic
plants at the rubble shore) is presumably identical to M. rubrocinctumAx, 1951
(Beklemischev, in letter).

B c

Fig. 2. Macrostomum rubrocinct'1m. A, body pigmentation, B, C stylet (St. Andrews)

Distribution and ecology. Baltic Sea and the Swedish West Coast (Ax 1951;
WESTBLAD 1953), Black Sea (MACK-FIRA 1974), Mediterranean (M. partheno
peumJ BEKLEMISCHEV 1951). M. rubrocinctum is presumably a brackish water
species, only found in floating algal mats and in muddy low energy zones. The
Canadian localities support this characterization.
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Fig. 3. A. Macrostomum rubrocinctum, stylet (St. Andrews) B - F. Macrostomum hamatum, stylet and
tip of the stylet. B, D island of Sylt (North Sea), C, E, F Campobello Island (Canada).
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Macrostomum hamatum Luther, 1947

(Fig. 3 B - F)

13

L 0 c a lit i e s: 1) Campobello Island, Upper Duck Pond. High marsh sediment. 2) Pocologan,
brackish water bay. Sand of the upper intertidal.

M ate r i a 1: Live observations on several specimens, including drawings and photographs.

Up to 1.5 mm long animals with weakly developed eyes (only about 12
pigment granules). The hind part of the body is closely packed with rhabdites. In
3 animals the stylet was 108, 111 and 126 J.Lm long. The shape and the size of the
stylet well conforms with individuals from the island of Sylt (stylet up to 150 J.Lm
long, Fig. 3). An average body length of 1.3 + 0.3 mm is found for sexually
mature specimens at the island of Sylt.

Distribution and ecology. Brackish water species of the North Sea and the
Baltic Sea (LUTHER 1947, 1960; Ax 1954; DEN HARTOG 1977). On the island of
Sylt, M. hamatum only occurs in high marshes with a salinity of less than 12 %0
(ARMONIES 1987). The Canadian locations are probably in the same range of
salinity.

Macrostomum burtisp. n.

(Fig. 4 A, B, 5 C - F)

The species name is given in honor to Prof. Dr. M. D. Burt, University of
New Brunswick, Frederieton, Canada.

Localities: 1) Deer Island, Northern Harbor (locus typicus). a) Triglochin on muddy sand,
b) salt marsh with cushions of Vam:heria, and c) high marsh sediment. 2) Pocologan, brackish water
bay. a) Medium to fine sand of the upper intertidal, b) medium to coarse sand with detritus, middle
tidal range, c) medium to fine sand and muddy sand next to a fresh water inlet. 3) Sam Orr Pond.
Salt marsh sediment. 4) Campobello Island, Upper Duck Pond. a) Salt marsh sediment, b) intertidal
coarse to medium sand with halophytes. 5) Baie des Chaleurs, Miguasha cliff. Medium to coarse
sand, rich in detritus, located in a marine low energy area. 6) Baie des Chaleurs, inner part of the
Elmtree River estuary. a) Medium sand, rich in detritus, and b) lower zone of the salt marsh, with
Spartina and Salicornia.

M ate r i a I: Live observations on many specimens, including drawings and photographs. 13 sec
tioned animals, one individual sectioned sagittally = holotype (No. P 1951, 8 paratypes No.
P 1952 -1959, Zoological Museum of the University of G6ttingen).

The animals are 1- 1.2 mm long, without body pigmentation. Paired eyes.
The tube-shaped tapering stylet (total length 45 - 53 J.Lm) has a proximal diame
ter of 9 -10 J.Lm, and a distal diameter of 2 J.Lm. The distal third of the tube is
bent. Distally the stylet is cut off. The walls of the opening are not strengthened.

With regard to the shape of the stylets, Macrostomum mystrophorum Meixner,
1926, M. caprariae Papi, 1959, and M. curvitubaLuther, 1947 are the most similar
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Fig. 4. A, B. Macrostomum burti. A male organs, B stylet. C, D. Macrostomum pusillum, stylet.
cop = copulatory organ, pg = prostatic glands, vs = vesicula seminalis.
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species. The stylet of M. mystrophomm is longer (up to 134 ~m) and is distally
bent stronger (according to PAPI 1953). The stylet of M. caprariae is longer
(106 ~m) and also bent outwards more strongly, and its proximal opening is
larger (38 ~m, PAPI 1953). In addition, the distal part of the stylet is contracted.

Thus, the stylet of M. curvituba resembles mostly M. burti: length about
80 ~m, proximal opening 16 ~m, distal opening 5 !-Lm. In M. burti the outward
bending of the stylet is stronger than in M. curvituba, whereas the wall of the
distal part of the stylet is only strengthened in M. curvituba. Finally, M. burti has
paired eyes, but M. curvituba lacks of eye pigmentation.

M. burti occupies low energy areas, ranging from the intertidal to supralittoral
salt marshes. In the North Sea, this zone is occupied by M. balticum (HELLWIG

1987), which is not recorded from Canada, up to now. M. curvituba, the species
most similar to M. burti, occurs in the adjacent higher salt marshes of the North
Sea (ARMONIES 1987). M. burtiis a diatom feeder.

Macrostomum spec.

(Fig. 5 A, B)

L 0 ca lit y: St. John, Manawagonish salt marsh. Muddy sand with cyanobaeteria between
Spartina and Triglochin.

M ate r i a 1: Live observations on one animal, including drawings and photographs.

The animal is about 1 mm long, with paired eyes. Body pigmentation is
lacking. The stylet is similar to M. burti, but it is longer (68 ~m). In addition, the
proximal opening is smaller (16 ~m), and the distal flexure is only moderate. The
distal opening is cut off straight (3 ~m), without any strengthening of the tube
wall.

Macrostomum pusillum Ax, 1951

(Fig. 4 C, D, 6 C, D)

Localities: 1) St. Andrews, Indian Point. Detritus rich medium to fine sand. 2) St. Andrews,
Pagan Point. Upper intertidal, algal mats on medium sand. 3) St. Andrews, near the Lighthouse
Restaurant. Medium to coarse sand of the tidal slope. 4) New River Beach. Medium to coarse sand
with freshwater inflow. 5) St. John, Manawagonish salt marsh. a) Mud and b) flocky algal layer in a
pool, c) salt marsh sediment between Spartina and Triglochin, with cyanobaeteria.

M ate r i a l: Live observations on numerous specimens, including drawings and photographs.

Canadian animals have stylets 23 to 25 ~m in length with proximal openings
of 10 to 15 ~m (depending on the degree of coverslip compression). The distally
bent part of the stylet is about 21 ~m in length (including the distal opening). In
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Fig. 5. A, B. Macrostomum spec., stylet (St. John). C - F. Macrostomum burti. C rear end, D - F
stylets, C, D Deer Island, E, F Pocologan.

animals from the Bay of Kiel (Baltic Sea) and from the Mediterranean (French
Etanges), stylet lengths of 24 - 25 ~m are recorded (Ax 1951, 1956 b). The
respective measures of animals from the island of Sylt are: length of the stylet up
to 26 ~m, proximal opening 14 - 17 ~m, distally bent section of the stylet 21 ~m.

Thus, stylet shape and size of European and Canadian animals confonn well
(fig. 6 C, D).

Distribution and ecology. Baltic Sea, North Sea, Atlantic coast of Norway
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(Ax 1951; STRAARUP 1970; SCHMIDT 1972 b; DEN HARTOG 1977), Mediterranean
(Ax 1956 b), and the Black Sea (Ax 1959). M. pusillum occupies muddy to sandy
loW; energy zones. The salinity of recent localities ranges from 10 to 35 %0.
Biotopes without vegetation are preferred (diatom feeder).

Macrostomum hystricinum Beklemischev, 1951

(Fig. 6 E- G)

L 0 c a lit i e s: 1) St. Andrews, salt marsh north of Pagan Point. Floating algal mats in a pool.
2) Pocologan, brackish water bay. Upper intertidal, medium to fine sand. 3) Deer Island, Northern
Harbor. Mud of the lower salt marsh border. 4) St. John, Manawagonish salt marsh. Mud between
Spartina plants. 5) Campobello Island, Upper Duck Pond. Salt marsh sediment.

M ate r i a I: Live observations on several specimens, including drawings and photographs.

Animals 0.7 to 0.8 mm in length. The stylet is 30 - 41 !-Lm long with a proximal
opening of 15 - 19 !J.m. The distal bent section of the stylet is 14 !-Lm long. The
respective measures in animals of the island of Sylt are 40, 23, and 13 !J.m. RIEGER
(1977, p. 200) described the stylet variation of M. hystricinum from the US
Atlantic Coast. The stylets from Canadian specimens have the same size and
shape, however, some of the stylets have smaller proximal openings. This is
thought to be a consequence of varying coverslip pressure: there are similar
'variants' at the island of Sylt (fig. 6 E - G).

Distribution and ecology. Brackish waters of the North Sea, Baltic Sea,
Mediterranean, Black Sea, and Caspian Sea (LUTHER 1960); US Atlantic coast
(l~IEGER 1977). M. hystricinum occupies eu-, poly-, and mesohaline plant sites as
well as isolated brackish water (DEN HARTOG 1977). On the island of Sylt,
polyhaline sites of Spartina anglica, Suaeda maritima, and Salicornia species are
preferred (HELLWIG 1987). The Canadian animals were found in similar habitats.

Paramyozonaria simplex Rieger & Tyler, 1974

(Fig. 6 A, B)

L 0 c a lity: New River Beach, Carrying Cove. Pure sand of a beach pool above mean high tide
level.

M ate r i a I: Live observations on two specimens, including drawings and photographs.

The shape of the stylet and its complex distal foldings well conform with the
original description. RIEGER & TYLER (1974) give an average stylet length of
55 !J.m. The stylets of Canadian specimens are 68 !J.m long. However, a compar
ison of stylet sizes with the added scale in Fig. A (p. 168) given in RIEGER &
TYLER (1974) indicates a stylet length of 66 !J.m.
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Fig. 6. A, B. Paramyozonaria simplex, stylet (New River Beach). C - D. Macrostomum pusillum, stylet
from Deer Island (C) and St. Andrews (D). E - G. Macrostomum hystricinum, stylet. E, G Deer
Island, F St. Andrews.
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Distribution and ecology. RIEGER & TYLER (1974) found P. simplex in medium
to fine sand near low tide level of the New River Inlet, North Carolina, USA.
Ju~t like the beach pool at New River Beach, this location is thought to be
brackish.

Prolecithophora

Pseudostomum quadrioculatum (Leuckart, 1847)

Localities: 1) St. Andrews, Pottery Cove. Green algal mats on reddish muddy sand in the
intertidal. 2) New River Beach, Carrying Cove. Pure sand in a beach pool above mean high tide level.

M ate r i a I: Live observations on several specimens, one series of saggital sections.

With one series of saggital sections of an animal not yet mature, the identity
of the species is not certain. The structures that could already be observed
conform with P. quadrioculatum, P. klostermanni (Graff 1874), and P. calijOrni
cum Karling, 1962. The latter two species are yellow coloured. Because of the
lack of pigmentation the animal is thought to be identical to P. quadrioculatum
(d. WESTBLAD 1955, p. 495; KARLING 1962).

Distribution. From the Arctic Ocean (Greenland, Barents Sea) alongside the
European west coast to the Mediterranean and the Black Sea (WESTBLAD 1955).

Seriata

Arcbilopsis inopinata Martens, Curini-Galletti & Puccinelli n. n.

(Fig. 7 C, D)

L 0 c a lity: Deer Island, Deer Island Point. Medium to coarse sand between rocks, underneath
the lighthouse.

M ate r i a I: Live observations including drawings and photographs; one animal sectioned.

The specimens were initially attached to A. unipunctata (Fabricius, 1826).
However, when Paul Martens carefully studied the drawings, photographs, and
sections, he found the animals belong to a new species. Since the true A. uni
punctata also occurs in Canada (P. Martens, pers. comm.) and only the speci
mens from Deer Island have been drawn, this is the only locality that can be
given with certainty. A. inopinata also occurs at the North Sea coast (MARTENS,
in letter).
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Archilopsis arenaria Martens, Curini-Galletti & Puccinelli n. n.

(Fig. 7 E)

L 0 c a lit y: Campobello Island, Upper Duck Pond. Intertidal medium to coarse sand with
halophytes.

M ate r i a I: Live observations on few animals, including drawings.

Animals with a cirrus (about 53 ~m long) which proximally contains a tube 30

to 31 ~m in length. The species was identified by Paul Martens. A. arenaria also
occurs at the North Sea coasts (Belgium, island of Sylt; MARTENS, pers. comm.).

Monocelis lineata MUller, 1774

(Fig. 7 A)

L 0 c a lit i e s: 1) St. Andrews, Indian Point. Algal mats on muddy sand. 2) St. Andrews, Pottery
Cove. Salt marsh sediment between Plantago maritima. 3) New River Beach, Canying Cove. Pure
sand of a beach pool above mean high tide level. 4) Deer Island, western beach. Coarse sand with
Chondrus crispus. 5) Baie des Chaleurs, Petit Rocher. Inner side of the Elmtree River estuary.
a) Coarse sand, and b) medium to coarse sand.

M ate r i a I: Live observations on many specimens, 3 series of sagittal sections.

In examination of living animals, no differences to individuals from the
European coast were found. PaulMartens examined the saggital sections of the
Canadian animals, and he stated the species identity.

Distribution and ecology. North Atlantic coasts, Baltic Sea, Mediterranean
and the Black Sea (LUTHER 1960). Detritus rich biotopes of the poly- and
mesohalinicum are preferred (Ax 1959; ARMONIES 1987).

Monocelis spec.

(Fig. 7 B)

Lo ca I i ti e s: 1) St. Andrews, salt marsh north of Pagan Point. a) Algal mats, and b) detritus rich
sediment of two pools. 2) Sam Orr Pond. a) Algal mats in a pool, b) salt marsh sediment (common).
3) Bocabec River. Mud between Spartina. 4) Pocologan, brackish water bay. Intertidal medium to

fine sand. 5) Deer Island, Northern Harbor. a) Triglochinon muddy sand (common), b) high marsh
sediment (common), c) salt marsh sediment with cushions of Vaucheria (common). 6) Campobello
Island, Upper Duck Pond. a) Salt marsh sediment, b) intertidal medium to coarse sand with
halophytes. 7) St. John, Manawagonish salt marsh. a) Floating algal mats of a pool, b) muddy
sediment of a pool, c) salt marsh sediment with cyanobacteria (common).

M ate r i a I: Live observations on numerous specimens, 15 animals sectioned.

The species is regularly and in high abundance found all over the salt marshes,
and in intertidal sand with halophytes. The animals constantly have two
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Fig. 7. A. Monocelis lineata, B. Monocelis spec., pigmentation above the statocyst. C, D. Archilopsis
inopinata, cirrus (Deer Island). E. Archilopsis arenaria, cirrus (Campobello Island).

distinct eye pigmentations besides the statocyst. Structurally they are identical
with M. longiceps (Ant. Duges, 1830), but there are differences in the ecology of
local populations in Canada, Belgium, and the Black Sea (P. Martens, in letter).

Minona baltica Karling & Kinnander, 1953

(Fig. 8 A, 9 A- D)

L 0 c a lit y: Pocologan, brackish water bay. a) Mud next to a freshwater inlet, and b) sand in the
upper intertidal.

M ate r i a I: Live observations on several specimens, including drawings and photographs. Two
animals sectioned.

Animals 5 - 6 mm long, with a ovoid copulatory organ (maximum diameter
145 j..tm), which contains bundled sperma and granular secretions. Glandular
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B
Fig. 8. A. Minona baltica, glandular stylet (Pocologan). B. Itaspiella helgolandica, central tube and 2
of the 8 penis spines (Baie des Chaleurs).

organ with a glandular stylet 42 !-Lm in length and granular secretions. Examina
tion of a series of saggital sections confirms the species identity. A vaginal pore is
not developed (d. LUTHER 1960, p. 124).

Distribution and ecology. North Sea and Baltic Sea (Ax 1954,1960; LUTHER
1960; BILIo 1964; DEN HARTOG 1964; KARLING 1974). M. baltica is a brackish
water species preferentially found in meso- to oligohaline low energy zones
(ARMONIES 1987).

Coelogynopora hymanae Riser, 1981

(Fig. 9 E, F)

L 0 c a lity: Deer Island, Deer Island Point. Medium to coarse sand of a small beach between
rocks, near the lighthouse.

M ate r i a I: Live observations on two specimens, including drawings and photographs.

One of the animals examined well conforms to the description of RISER (1981).
The central group of penis spines consists of 4 median needles slightly curved
toward the apex (about 100 !-Lm in length), and 2 lateral spines with a triangular
appendix. The accessory spines are about 80 !-Lm. In the second animal, 6 median
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Fig. 9. A-D. Minona baltica. A, B glandular organ with the glandular stylet, C, D copulatory organ.
A, C Pocologan, B, D island of Sylt. E, F. Coelogynopora hymanae. E central group of penis spines, F
accessory spine (Deer Island). G, H. Coelogynopora schulzi~ central group of penis spines. G New
River Beach, H island of Sylt.
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spines and two lateral ones with a triangular appendix were observed in the
central group.

Distribution. Up to now, C. hymanae is only known from the type locality
nearby (Brandy Cove, St. Andrews, N. B. Canada).

Coe1ogynopora schulziiMeixner, 1938

(Fig. 9 G, H)

Locality: New River Beach, Carrying Cove. Pure sand of a beach pool above mean high tide
level.

M ate r i a I: Live observations on several specimens, including drawings and photographs.

In all animals examined there were 9 spines in the central group: one unpaired
median spine (about 81 ~m), and 4 symmetrical spines of decreasing length
(90 - 65 ~m) on each side. The accessory spines are 76 ~m long. In one specimen
only one accessory spine was found, and in another both were lacking. In the
solar organ 24 spines 25 J.1m in length were observed. In one individual there
were only 18 spines.

In European animals the number of spines in the central group is 9, 11, or 13
(LUTHER 1960).

Distribution and ecology. North Sea, Baltic Sea, Atlantic coast of Norway (cf.
ARMONIES 1987). From Nahant, Ma. (USA) to Blacks Barbor, N. B. Canada
(RISER 1981). C. schulzii prefers meso- to oligohaline sediments with adequate
pore size independent of the sediment composition (ARMONIES 1987).

Itaspiella he1golandica (Meixner, 1938)

(Fig. 8 B, 10 C, D)

L 0 c a lit i e s: 1) New River Beach. Rippled medium to coarse sand of the transition zone to the
adjacent coarse grained beach slope. 2) Baie des Chaleurs, Petit Rocher, Elmtree River. Boulders,
coarse and medium sand; marine to brackish.

M ate r i a I: Live observations on several specimens, including drawings and photographs.

The copulatory organ consists of a central tube (38 ~m) and 8 spines of
32 - 34 ~m. In European animals, the central tube measures 42 to 45 ~m, and
the spines 34 - 35 J.1m in length (Ax 1956 a). Specimens from the US Pacific coast
have a central tube of 38 - 40 ~m and 8 spines 32 - 33 ~m in length (Ax & Ax
1967).

Distribution: North Sea, Baltic Sea, Atlantic coast of Norway (MEIXNER 1938;
Ax 1956 a; SCHMIDT 1972 a, b; Soporr 1972). Pacific coast of the USA (Ax & Ax
1967).
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Fig. 10. A, B. Notocaryoplanella glandulosa, stylet apparatus (Perce). C, D. ltaspiella helgolandica,
penis spines (Baie des Chaleurs).
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Notocaryoplanella glandulosa (Ax, 1951)

(Fig. 10 A, B)

Localities: 1) Perce (Gaspe Peninsula), Northern Beach. High energy beach with boulders,
gravel, and coarse sand. 2) Baie des Chaleurs, Petit Rocher, Elmtr~e River. Boulders and coarse
sand, poor in detritus.

M ate r i a I: Live observations on several specimens, including drawings and photographs.

The stylet apparatus is composed of 14 - 18 spines 43 - 46 ~m in length, and a
central tube of 54 - 58 ~m. In animals from the US Pacific coast there are 12 to

14 spines of 45 ~m and a central tube of 50 ~m (Ax & Ax 1967). Individuals from
the German North Sea coast were found to bear 12 spines up to 46 ~m long and
a central tube of 56 ~m (Ax 1951).

Distribution: North Sea, Barents Sea, Spitsbergen, the US Pacific coast (cf.
Ax&Ax 1967).

Rhabdocoela

Promesostoma rostratum Ax., 1951

(Fig. 11 A - D)

L 0 c a I i ti e s: 1) St. Andrews, Indian Point. Green algal layer on muddy sand. 2) St. Andrews,
Pagan Point. Mud and fluffy detritus of an intertidal pool. 3) St. Andrews, Pottery Cove. Green algal
mats on intertidal muddy sand. 4) St. Andrews, salt marsh north of Pagan Point. Muddy sand
between gravel next to the outlet of a pool. 5) St. Andrews, north of the wharfage. Green algal mats
of the intertidal. 6) Deer Island, Northern Harbor. a) Mud with Corophium, and b) green algal mats
on muddy sand. 7) Campobello Island, Upper Duck Pond. Algal mats on muddy sand. 8) St. John,
Manawagonish salt marsh. Fluffy algal layer of a pool.

M ate r i a I: Live observations on numerous specimens, including drawings and photographs.

The stylets of 2 specimens are 180 and 192 ~m long. In animals from the Bay
of Kiel (Baltic Sea) a stylet length of 195 - 200 ~m was found, and in specimens
from the island of Sylt (North Sea) the stylet is 160 to 195 ~m (Ax 1951; EHLERS
1974). The proximal and distal sections of the stylet also conform well among
European and Canadian animals (fig. 11 A - D).

Distribution and ecology. Baltic Sea, European Atlantic coast from Norway
to the south of France (cf. EHLERS 1974). P. rostratum prefers muddy to sandy
tidal areas, algal mats, and small salt marsh pools (EHLERS 1974). Canadian
animals show respective preferences.
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Fig. 11. A - D. Promesostoma rostratum, stylet. A, B proximal part, C, D tip. A, C Deer Island, C, D
island of Sylt. E - N. Promestotoma karlingi. F, G stylet, E, H, I proximal part of the stylet, K - N tip
of the stylet. E, F, H, K, L St. Andrews. G, I, M, N island of Sylt.
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Promesostoma karlingi EWers, 1974

(Fig. 11 E - N)

L 0 c a lit ie s: 1) St. Andrews, Pagan Point. Cushions of Chondrus in a tidal pool. 2) St. Andrews,
Pottery Cove. Sandy mud rich in detritus. 3) St. Andrews, salt marsh north of Pagan Point. Muddy
sand between gravel and stones next to the outlet of a pool.

M ate r i a I: Live observations on several animals, including drawings and photographs.

The Canadian animals lack body pigmentation. The stylet is 360 - 400 !-Lm
long. For specimens from the German North Sea coast stylets of 350 - 420 !-Lm
are recorded (EHLERS 1974). The proximal and distal portion of the stylets agree
well in Canadian and European animals.

Distribution: North Sea and the western coast of Sweden (EHLERs 1974)

Promesostoma marmoratum (M. Schultze, 1851)

(Fig. 12 A-C)

L 0 c a lit i e s: Pocologan, brackish water bay. a) Deposited green algal mats, b) sandy mud next
to a freshwater outlet, c) floating algal mats and green algae deposited on the shore.

M ate r i a I: Live observations on several specimens, including drawings and photographs.

Animals with intensive brown-yellowish pigmentation, which forms two
stripes of several anastomising longitudinal rows behind the eyes. The size of the
lateral appendage attached to the tip of the stylet varies greatly (cf. LUTHER 1962,
p. 60, fig. 24 E, F). In Canadian specimens, the lateral appendage is 32 !lm and
the tip of the stylet is 14 !lm.

Distribution and ecology. Northern Atlantic coasts from America and Green
land to the north of Russia, the European west coast, the Baltic Sea, and the
Mediterranean (cf. LUTHER 1962). Low energy zones rich in detritus are pre
ferred.

Promesostoma meixneriAx, 1951

(Fig. 12 D)

L 0 c a lit y: St. Andrews, Pagan Point. Medium to coarse sand of the upper intertidal.
M ate r i a1: Live observations on few animals, including drawings and photographs.

EHLERS (1980) described a subspecies Promesostoma meixneri roscoffinse from
Roscoff (Atlantic coast of France). The specimens found in Canada, however,
belong to the subspecies P. meixneri meixneri. Up to now, positive localities for
P. meixneri meixneri are only known from the North Sea and the Baltic Sea,
where it is found in low to medium energy beaches (cf. EHLERs 1974, p. 55). With
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Fig. 12. A- C. Promesostoma marmoratum. A stylet, B, C tip of the stylet (Pocologan). D. Promesosto
ma meixneri, stylet (St. Andrews). E - G. Promesostoma cochleare. E stylet, F glandular organ of me
distal end of the genital canal, G stylet and glandular organ. E, F Petit Rocher, Baie des Chaleurs, G
island of Sylt (North Sea).

the new locality from Canada, P. meixneri meixneri seems to be a northern
Atlantic species.

Promesostoma cochleare Karling, 1935

(Fig. 12 E - G)

L 0 c a lit i e s: 1) Deer Island, western beach. Coarse sand and gravel, lower intertidal. 2) Baie des
Chaleurs, Petit Rocher, inner side of the Elmtree River estuary. Coarse to medium sand, brackish to

freshwater.
M ate r i a I: Live observations on several specimens, including drawings and photographs.
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The stylet is 137 to 163 llm long, the secondary lateral tube 85 llm. In animals
from the German North Sea coast the stylet is 125 -130 llm (EHLERS 1974).
According to KARLING (1935) the stylet may reach 140 - 155 llm. The lateral
secondary tube is pointed. In some Canadian specimens it was slightly bent.

Distribution and ecology. North Sea, Baltic Sea, Atlantic coast of Norway,
Mediterranean (Ax 1951, 1952, 1956 b; LUTHER 1962; SCHMIDT 1972 b; EHLERS
1974; KARLING 1974). Low to medium energy sandy beaches poor in detritus are
preferred (HELLwrG 1987).

te

Fig. 13. Promesostomafibulata. A organisation, B tip of the stylet, C male organs. b = bursa, cop =
copulatory organ, ge = germary, pg = prostatic glands, st = stylet, te = testes, vs = vesicula
seminalis.
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Promesostoma Sbulata sp. n.

(Fig. 13, 14)
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L 0 c a lit i e s: 1) St. Andrews, Pottery Cove (locus typicus). Sandy mud rich in detritus. 2)
St. Andrews, beach north of Pagan Point. Gravel, coarse sand, and medium sand of the upper
intertidal. 3) Deer Island, western beach. Gravel and coarse sand, lower tidal range.

M ate r i a I: Live observations on numerous animals, including drawings and photographs.

The specimens are 1.5 to 2 mm long, with paired eyes. The animals appear
dark, however, pigment granules are missing. The pharynx is situated rostrally in
the posterior half of the body. The body tapers at both sides. Only the male
organs were observed.

The vasa deferentia enter an external vesicula seminalis. Together with pros
tatic glands the vesicula seminalis enters the ovoid copulatory organ. Centrally
the bulb contains spenns, surrounded by prostatic vesicles. Distally the bulb
joins the male genital canal with the stylet. A glandular organ is located at the
end of the male genital canal.

The stylet (150 -152 Jlm) is situated laterally of the pharynx. Proximally it
starts with a funnel of about 8 Jlm in diameter. Near the sphincter, the stylet
tapers to 4 Ilm. Distally of the sphincter there is a pointed indentation of 6 Ilm
length. Here, the stylet tube bends caudally (about 80°). Between the flexure
and the tip, the stylet is about 6 Ilm in diameter. Distally the stylet is cut off
transversely, and it ends in a lamina which is semicircular bent. Near the end the
stylet bears a lateral claps slightly curved. A large bursa joins the male genital
canal. It was filled with prostatic secretions and spenna.

Promesostoma bilobata sp. n.

(Fig. 15, 16)

La ca li ti e s: 1) St. Andrews, salt marsh north of Pagan Point. Green algal mats in a pool. 2) Sam
Orr Pond. Algal mats of a salt marsh pool. 3) St. John, Manawagonish salt marsh (locus typicus).
Floating green algal mats of a pool.

M ate r i a I: Live observations on several animals, including drawings and photographs. 12 ani
mals sectioned; one specimen sectioned sagittally = holotype (No. P 1961, 9 paratypes No. P
1962 - 1970, Zoological Museum of the University of Gottingen).

Uncoloured animals up to 1.5 mm in length. Though all specimens were
found in low energy areas, they distinctly show the' ability to adhere with the
hind part. The body tapers at both sides. Gennaria, vitellaria, and testes paired.
The pharynx is situated at the middle of the body with the stylet laterally.

Male organs. The vasa deferentia enter an external vesicula seminalis. To
gether with secretory glands, the vesicula seminalis joins the ovoid copulatory
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Fig. 14. Promesostoma./ibulata. A stylet, B proximal, and C disral part of the stylet, D, E tip of the
stylet. A, C - E St. Andrews, B Deer Island.
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Fig. 15. Promesostoma bilobata. A male organs, B, C proximal part of the stylet, D - F tip of the stylet.
b = bursa, cop = copulatory organ, go = glandular organ, st = stylet, vs = vesicula seminalis.
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Fig. 16. Promesostoma bilobata. A, B stylet, C, D proximal, E distal part of the stylet. F, G tip of the
stylet (St. John).

organ. The stylet (total length 210 ~m) begins with a funnel of about 9 ~m in
diameter. Distally the tube tapers to about 6 ~m, where it is surrounded by a
sphincter. Distad of the sphincter, the tube is turned distally at a right angle. At
the flexure the tube is strengthened to a curved hook. Here, the longish bursa
enters the genital canal. Distally, the tube is contracted from 12 to about 7 ~m.

The tip of the stylet is enlarged again, and the stylet tip is spoon-like with an oval
opening. A glandular organ is situated at the end of the male genital canal.

Compared to the other species of Promesostoma, both, P. fibulata and P. bilo-
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bata have short stylets (150 and 210 ~m, respectively). Based on the shape of the
stylets, P. bilineatum Pereyaslawzewa, 1892, P. nynaesiensis Karling, 1957, and
P. sartagine Ax & Ehlers, 1973 are the most similar species. They all have stylets
proximally curved at about a rigth angle. In P. fibulata and P. bilobata the stylet
is clearly strengthened at the flexure, and in both species the bursa is a longish
bag beginning at the end of the genital canal (table 1). Possibly the strengthening
of the stylets at the flexure common to P. fibulata and P. bilobata represents a
synapomorphy of these species. They might be sister-species in the taxon Prome
sostoma.

Table 1: Comparison of 5 Promesosto~ species. ':': according to Ax (1952), *~': according to KARLING

(1957), **~': according to Ax & EHLERS (1973)

P.fibulata P. bilobata P. bilineatum P. nynaesiensis P. sartagine
~:-J.'" )~ *':. ~~::-':-

J

Stylet size 150 -152 210 240- 250 363 - 399 150

stylet prox.
curved at an about 80° about 90° about 70° about 90° > 100°
angle of

at the strengthe- strengthened, not not ?strengthend
flexure, the ned, with a with a curved strengthened strengthened with a curved
stylet is pointed hook no visible with an hook

indentation hook indistinct
curved bump

tip of the cut off spoon-like, cut off spoon-like, cut off oblique
stylet oblique, the lateral oblique, with a the bottom of with a

with a bent walls of the triangular the spoon is triangular
lamella and spoon pointed collar strengthened pointed collar
a slightly forming oval and a small
curved plates longitudinal
lateral clasp "Kammleiste"

situation a longish bag beginning at the an a pointed an
and shape of proximal flexure of the stylet enlargement enlargement enlargement
the bursa of the of the prox. of the

proximall/3 1/40fthe proximal 1/4
of the genital genital canal of the genital
canal canal

Stygoplanellina ?halophila Ax, 1954

(Fig. 17)

L 0 c a lity: Campobello Island, Upper Duck Pond. Upper border of the salt marsh, coarse sand
of an area with fresh water outflow.

M ate r i a I: Live observations on several specimens, including drawings and photographs;
18 specimens sectioned.



36 Peter Ax and Wemer Annonies

1.5 to 2.0 mm long animals without eyes. The general organisation is identical
to S. halophila. In live observation as wen as in sections, the male copulatory
organ and the bursa copulatrix are the prominent features. Though our sections
are not very satisfactory the latter strucwre seems to be highly identical to
S. halophila from the Gulf of Finland. However, there are two differences. First,

Fig. 17. Siygoplanellina ?halopbi~. A copulatoryorgan, B copulato1Y-orga~ and bursa-oopulatnx,- C·
bursa copulatrix (Campobello Island).
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the Canadian animals have external prostatic glands which produce either very
coarse or fine secretions. Both types could be seen in live specimens as well as in
sagittal sections. S. halophila from Finland has very coarse secretions, too, but
fine secretions were not found. In addition, external prostatic glands were not
positively observed (Ax 1954).

The position and number of the testes is the second difference. S. halophila
has paired testes behind the pharynx, whereas the Canadian specimens have only
1 testis in front of the pharynx (live animals). In sectioned material the testis is
situated dorsally of the pharynx.

Provisionally we attach the Canadian specimen to S. halophila. Further inves
tigations are necessary to resolve the question if the populations on both sides of
the North Atlantic belong to one species or if they represent separate species.

Brinkmanniella macrostomoides Luther, 1948

(Fig. 18 B)

L 0 c a lit y: Campobello Island, Upper Duck Pond. Intertidal medium to coarse sand with
halophytes.

M ate r i a I: Live observations on one animal, including drawings and photographs.

Only one specimen not yet fully developed. According to LUTHER (1948) the
stylet is 58 - 66 /lm long. In the individual found in Canada, however, the stylet
length was 24/lm. At the German North Sea coast (island of Sylt) EHLERS (1974)
found stylets of 43 - 61 /lm length in individuals from the intertidal and the
lower part of a semi-exposed beach, whereas the stylet length of animals living in
upper beach regions was only 25 - 29 /lm.

Distribution: North Sea, Baltic Sea, Mediterranean (cf. LUTHER 1962).

Pratoplana ?salsa Ax, 1960

(Fig. 18 A, 19 A)

Lo cal i ty: Deer Island, Northern Harbor. Triglochinon muddy sand.
M ate r i a I: Live observations on 3 specimens, including drawings and photographs.

0.5 to 0.6 mm long animals with paired eyes. The pharynx is situated rostrally
in the posterior half of the body. Paired testes in the middle of the body, only
one germary. The unpaired vesicula seminalis is situated closely behind the
pharynx. The copulatory organ is a muscular pin 12 /lm in diameter with two
lateral stripes of secretion granules positioned regularly. 'The left prostatic gland
is enlarged.
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Based on life observation of squeezed specimens the organisation is identical
with Pratop/ana sa/sa. According to the figures given in the original description
(Ax J960, fig. 27), the copulatory organ of P. sa/sa is semicircularly turned. Thus,
the tip of the copulatory organ bearing the weak stylet is covered by the dorsal
vesicula granulorum and vesicula seminalis. Therefore, the question if there is a
stylet similar to the European specimens in Canadian animals remains un
answered.

Distribution and ecology. P. sa/sa occupies polyhaline low energy areas rich in
detritus of the North Sea and the Baltic Sea (ARMONIES 1987; HELLWIG 1987).

...... --- .....

c o
Fig. 18. A. Pratoplana ?salsa, copulatory organ (Deer Island). B. Brinkmanniella macrostomoides,
stylet (Campobello Island). C. Byrsophlebidae spec. 1, stylet. D. Byrsophlebidae spec. 2, stylet
(Pocologan) .
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ByrsopWebidae spec. 1 and 2
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In the following two species the tip of the stylet is orientated frontally. This
feature suggests the existence of a separate male genital pore in front of the
female pore, as is the case in the taxon Byrsophlebidae. The shapes and the sizes
of the stylets differ from all species of Byrsophlebidae known up to now
(KARLING 1985). We will give some dates and figures of these apparently new
species, which might allow a later identification.

Fig. 19. A. Pratoplana ?salsa, copulatory organ (Deer Island). B - D. Byrsophlebidae spec. 1, stylet
(Pocologan). E. Byrsophlebidae spec. 2, stylet (Pocologan).
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ByrsopWebidae spec. 1

(Fig. 18 C, 19 B - D)

L 0 c a lit y: Pocologan, brackish water bay. Intertidal medium to coarse sand with detritus.
M ate r i a I: Live observations on 2 specimens, including drawings and photographs.

0.8 mm long animals with paired eyes. The paired testes are situated laterally
of the pharynx. One gennary. The vasa deferentia enter the muscular copulatory
bulb together with the prostatic glands. The stylet is 83 - 98 l-Lm long. In
squeezing preparation the tip of the stylet points frontad. The proximal opening
of the stylet is 20 l-Lm, and it tapers distally to 3 - 4 l-Lm. The distal opening is cut
off oblique, and the walls of the tube are strengthened.

ByrsopWebidaespec.2

(Fig. 18 D, 19 E)

Lo cal i ty: Pocologan, brackish water bay. Algal mats on muddy sand.
M ate r i a I: Live observations on one animal, including drawings and photographs.

In squeezing preparation the stylet (about 121 l-Lm long) points frontad. The
proximal diameter is 13 l-Lm and the distal opening is 4 l-Lm wide. Here, the wall
of the tube is strengthened, and the outer diameter is about 8 l-Lm. A slightly
curved flagellum (19 l-Lm long) is attached to the strengthening. The copulatory
organ is about 100 l-Lm long, and it is surrounded by a distinct muscular cover.

Coronhelmis multispinosus Luther, 1948

(Fig. 20 A - C)

L 0 ca 1i tie s: 1) New River Beach. Medium sand next to a freshwater inlet. 2) Campobello
Island, Herring Cove. Estuary of the Lake Glensevern behind a beach dam, brackish water.
3) Campobello Island, Upper Duck Pond, High marsh sediment.

M ate r i a 1: Live ob~ervations on several specimens, including drawings and photographs.

The stylet is 21- 23 l-Lm long with a proximal opening of 18 l-Lm. The distal
spines are about 13 j..Lm long. The shape (J the stylet is identical in Canadian and
European animals.

Distribution and ecology. C. multispinosus is a brackish water species living in
sandy beaches and salt marshes of the European Atlantic coast and the Baltic Sea
(EHLERs 1974).
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Coronhelmis lutheriAx, 1951

(Fig. 20 D, E)
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La cali ty: New River Beach, Carrying Cove. Pure sand of a beach pool above mean high tide
level.

M ate r i a I: Live observations on few animals, including drawings and photographs.

The stylet is 24 - 26 !lm long with a proximal opening of 23 - 24 !lm. In
individuals of the western Baltic Sea, the stylet is only 20 !lm long and proxi-

Fig. 20. A- C. Coronhelmis multispinosus, stylet. A, B Campobello Island, C island of Sylt. D, E.
Coronhelmis lutheri, stylet (New River Beach).
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mally 12 -15 !-lm wide (Ax 1951). Concerning specimens from the North Sea,
EHLERs (1974) found stylets of 17 - 20 !-lm with a proximal opening of 20 - 23
!-lm; Both, the length of the stylet and the proximal diameter depend on the
coverslip pressure. Thus, there are no significant differences in the above mea
sures.

Ptychopera westbladi (Luther, 1943)

(Fig. 21)

L 0 c a lit i e s: 1) St. Andrews, Pottery Cove. a) Green algae on muddy sand, b) sandy mud, rich in
detritus, and c) salt marsh sediment between Plantago maritima. 2) St. Andrews, east of the wharfage.
Green algae in the littoral zone. 3) Deer Island, Northern Harbor. a) Triglochinon muddy sand, and
b) salt marsh sediment with cushions of Vaucheria.4) Campobello Island, Upper Duck Pond. a) Salt
marsh sediment, b) intertidal, medium to coarser sand with halophytes. 5) St. John, Manawagonish
salt marsh. a) muddy sediment between Spartina plants, and b) mud of a salt marsh pool.

M ate r i a I: Live observations on numerous specimens, including photographs.

Distribution and ecology. P. westbladi occupies eu- to polyhaline low energy
areas alongside the European Atlantic coast from Norway to the Mediterranean
(A.RMONIES 1987).

Fig. 21. Ptychopera westbladi, stylet. A, B St. Andrews, C island of Sylt.
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Ptychopera spinifera Den Hartog, 1966
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Locality: Baie des Chaleurs, Petit Rocher, Elmtree River. Salt marsh with Spartina and
Salicomia species.

M ate r i a I: Live observations on few specimens.

Proximally the stylet has a knob-like strengthening and it is c1ubshaped
distally. The bursal walls are provided with anastomising longitudinal hardened
ledges.

Distribution and ecology. P. spinifera occupies mesohaline salt marshes of the
North Sea and the Baltic Sea (cf. ARMONIES 1987).

Ptychopera hartogiAx, 1971

(Fig. 22)

L 0 c a lit y: Campobello Island, Upper Duck Pond. High marsh sediment.
M ate r i a I: Live observations on several animals, including drawings and photographs.

Shape and size (44 - 48 ~m) of the stylet of Canadian animals well conform
with specimens from the North Sea (43 - 56 ~m, Ax 1971).

Distribution and ecology. P. hartogi occupies mesohaline low energy areas of
the North Sea and the Baltic Sea (cf. ARMONIES 1987).

Proxenetes de1toides Den Hartog, 1965

(Fig. 23)

L 0 c a lit i e s: 1) St. Andrews, Pottery Cove. Salt marsh sediment between Plantago maritima.
Very abundant. 2) St. Andrews, salt marsh north of Pagan Point. Erosion edge of the salt marsh
sediment at the border of a salt marsh pool. 3) Sam Orr Pond. Salt marsh sediment. 4) Deer Island,
Northern Harbor. a) TrigLochin on muddy sand, and b) salt marsh sediment with cushions of
Vaucheria. 5) St. John, Manawagonish salt marsh. Muddy sediment with cyanobacreria between
Spartina and Triglochin.

M ate r i a I: Live observations on numerous specimens, including photographs.

The length of the stylet is equal ranged in Canadian (38 - 41 ~m) and
European animals (40 - 45 ~m, Ax 1971). The bursal cuticular apparatus consists
of 6 - 8 spines up to 32 ~m long. The plate carrying the spines has a maximum
length of 46 ~m.

Distribution and ecology. European Atlantic coast from Norway to France,
the Baltic Sea. P. deltoides is a brackish water species favoring poly- and meso
haline salt marshes (ARMONIES 1987, HELLWIG 1987).
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Fig. 22. Ptychopera hartogi, stylet. A - C Campobello Island, D island of Sylt.
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Fig. 23. Proxenetes deltoides, stylet and bursal hardened apparatus (Deer Island).

Proxenetes unidentatus Den Hartog, 1965

(Fig. 24)

L 0 c a lit y: Pocologan, brackish water bay. Sand of the shore zone.
M ate r ia I: Live observations on few specimens, including photographs.

45

The animals are very slender, filiform. The stylet is up to 39 llm long. In
European animals stylets up to 38 llm were found (Ax 1971). The shape and the
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Fig. 24. Proxenetes unidentatus. A, B stylet, D receptaculum-mouthpiece, C, E bursal hardened
apparatus. A, C, D Pocologan, B, E island of Sylt.
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size of the receptaculum-mouthpiece and the bursal hardened apparatus (a ledge
bearing 1 spine and 5 - 8 knobs) also show no differences in the specimens of
both sides of the Atlantic ocean (fig. 24).

Distribution and ecology. P. unidentatus occupies mesohaline low energy
habitats (like salt marshes and the upper region of medium energy beaches) of
the North Sea and the Baltic Sea (ARMONIES 1987, HELLWIG 1987).

Fig. 25. Proxenetes spec. A, B stylet, C, D receptaculum-mouthpiece. A - C Pocologan, D Campobel
10 Island.
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Proxenetes spec.

(Fig. 25)

L 0 c a lit i e s: 1) Pocologan, brackish water bay. Fine to medium sand next to a freshwater outlet.
2) Campobello Island, Upper Duck Pond. Intertidal, medium to coarser sand with halophytes.

M ate r i a I: Live observations on several specimens, including photographs.

The animals are up to 1.5 mm long. The length of the stylet ranges from 82 to
86 }.tm. The shape and the size of the stylet resemble those of P. multidentatus
Ax, 1971. However, the bursal spine apparatus characteristic for the latter species
could not be found in the Canadian specimens.

Beklemischeviella angustior Luther, 1943

(Fig. 26 A)

L 0 ca lit i e s: Pocologan, brackish water bay. a) Green algal mats on sediment, b) intertidal
medium to coarse sand with detritus, c) fine to medium sand of the shore zone next to a freshwater
inlet, and d) mud next to a freshwater inlet.

M ate r i a I; Live observations on several specimens, including drawings and photographs.

0.7 - 0.8 mm long animals with paired eyes. The oviform muscular copulatory
organ contains a median strip of sperms (presumably the ejaculatory duct),
surrounded by internal prostatic glands. The stylet starts with a funnel shaped
opening (27 }.tm) and tapers distally. The distal section of the stylet is turned out
like a hook, and a distinct striping is visible. In Canadian specimens, the length
of the stylet is 61 }.tm and it is 57 }.tm in animals from Europe (the Gulf of
Finland, LUTI-IER 1943).

Distribution. Up to now, B. angustior was only known from the Baltic Sea
(LUTHER 1962; :K.ARLING 1974).

Haloplanella curvistyla Luther, 1946

(Fig. 26 B, C)

L 0 c a lit i e s: Pocologan, brackish water bay. a) Algal mats on muddy sand, b) medium sand rich
in detritus of the shore zone, c) sandy mud and mud besides a fresh-water inlet, d) floating algal
mats and green algae settled on the shore, and e) sand of the upper intertidal.

M ate r i a I: Live observations on numerous specimens, including drawings and photographs.

Quickly swimming animals of 0.7 to 0.8 mm body length. The pharynx is
situated in the middle of the body. The vitellaries and the testes are paired, the
germary is unpaired. There is a ciliated vesicle caudally of the pharynx, presu
mably the bursa copulatrix.
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Fig. 26. A. Beklemischeviella angustior, stylet (Pocologan). B, C. Haloplanella curvistyla, stylet and tip
of the stylet (Pocologan). D, E. Thalassoplanella collaris, stylet. D pocologan, E island of Sylt.
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Two vesiculae seminalis join the pirifonn muscular copulatory organ. Granu
lar secretions and glands were not found. Distally the semicircular stylet joins
the r,;opulatory organ. It starts with a funnel-shaped opening of 11 IJ,m (17 IJ,m in
one specimen), which tapers to 6 IJ,m. Distally the tube increases in diameter.
The distal opening (4 IJ,) is cut off oblique. The stylet is 86 - 88 IJ,m long (104 IJ,m
in one specimen strongly squeezed).

Distribution: Baltic Sea (LurnER 1946), and the North Sea (ARMONIES 1987).

Thalassoplanella collaris Luther, 1946

(Fig. 26 D, E)

L 0 c a lit i e s: Pocologan, brackish water bay. a) Algal macs on muddy sand, b) upper intertidal,
fine to medium sand and medium sand rich in detritus, c) intertidal, medium to coarse sand with
detritus, d) sandy mud next to a freshwater inlet.

M ate r i a I: Live observations on about 10 animals, including drawings and photographs.

The stylet is 32 IJ,m long with a proximal opening of 18 IJ,m, and a distal
diameter of 7 IJ,m. In individuals of the island of Sylt, the stylet is 41 IJ,m with a
proximal opening of 20 IJ,m, and a distal opening of 10 IJ,m. Thus, the Canadian
specimens have smaller stylets, and there are slight differences in the shape of the
stylet, too (fig. 26 D, E).

Distribution and ecology. T. collaris is a brackish water species of the Baltic
Sea and the North Sea, which is less dependent on the sediment composition
(Ax 1951; LUTHER 1963; DEN HARTOG 1977; ARMONIES 1987).

Parautelga bilioiKaroog, 1964

(Fig. 27, 28 A)

L 0 c a Ii ty: Pocologan, brackish water bay. Sand of the upper intertidal.
M ate r i a I: Live observations on 2 specimens, including drawings and photographs.

2 - 3 mm long slowly moving animals with paired eyes. The proboscis is
densely packed with ovoid secretions. Paired gennaries. The copulatory organ
(230 - 240 IJ,m in length) is surrounded by a distinct muscular cover. Paired
vesiculae seminalis enter the copulatory bulb, and they join to fonn the ejacula
tory duct. It is surrounded by tubifonn internal prostatic glands with finer and
coarser granular secretions. Distally the copulatory bulb ends in several papillae,
which bear the opening of the prostatic glands. The distal wall of the bulb is
slightly strengthened, presumably hardened. These observations are identical
with the description by KARLING (1964). However, a medial penis papilla with
spenns could not be found in Canadian specimens.
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Fig. 27. Parautelga bilioi, copulatory organ (Pocologan). cop = copulatory organ, pg = prostatic
glands, vs = vesicula seminalis.

Distribution and ecology. P. bilioi is a salt marsh inhabitant of the North Sea
and the western part of the Baltic Sea (Ax 1960; BILIO 1964; SCHILKE 1970; DEN
HARTOG 1977; KARLING 1980; ARMONIES 1987; HELLwrG 1987).

Acrorhynchides robustus (Karling, 1931)

(Fig. 28 B - D)

Lo c a I i ti e s: 1) Pocologan, brackish water bay. a) Algal mats on muddy sand, b) upper interti
dal, medium to fine sand, c) intertidal, medium to coarse sand with detritus, d) mud, sandy mud, and
HIle to medlu'ffi sand next to afreshwater inlet;· e) floating 'algal mats and green algae deposited on
the shore, and f) sand of the upper intertidal. 2) St. Andrews, Pagan Point. Intertidal medium sand
rich in detritus. 3) St. Andrews, Pottery Cove. Sandy mud rich in detritus. 4) Campobello Island, Upper
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Duck Pond. Detritus rich sand in a salt marsh. 5) Baie des Chaleurs, Petit Rocher, Elmtree River.
Medium sand rich in detritus.

M ate r i a I: Live observations on numerous specimens, including photographs.

B'ased on live observation there are no differences in Canadian and European
individuals. KARLING (1963) found cirrus spines 5 to 15 ~m in length that are
provided with small basal plates. In Canadian specimen the spines are 6 - 13 ~m
long and the basal plates have a diameter up to 3.5 ~m.

Distribution and ecology. A. robustus is preferentially found in low energy
areas rich in detritus of the poly- and mesohalinicum alongside the European
Atlantic coast from Norway to France, the coast of Iceland, and the Baltic Sea
(KARLING 1963, 1974; ARMONIES 1987; HELLWIG 1987).

Fig. 28. A. Parautelga bilioi, copulatory organ (Pocologan). B - D. Acrorhynchides robustus (St. An
drews). B cirrus and bursa, C distal cirrus spines, D bursa.

Polycystididae spec.

(Fig. 29)

L 0 c a lit y: Pocologan, brackish water bay. Upper intertidal sandy sediment.
M ate r i a 1: Live observations on 2 specimens, including drawings and photographs.

The animals are 1.5 mm long, unpigmented, with paired eyes. Paired vesiculae
seminalis enter the male copulatory apparatus. In the proximal muscular part the
ductus spermaticus and interior prostatic glands spirallike wind around each
other. The distal section consists of a spiny cirrus and a solid rod 36 ~m in
length.
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Fig. 29. Polycystididae spec., copulatory organ with spiny cirrus and the solid rod. A, B, D, E
Pocologan, C, F island of Sylt (North Sea).

On the island of Sylt, very similar specimens have been found in the polyha
line section of salt marshes (fig. 29). These specimens have paired germaries. The
vitellaries extend to the caudal end of the body. The genital pore is surrounded
by larger caudal and smaller frontal glands with granular secretions. The male
genital canal reaches the genital pore from frontally. Laterally there is a receptac
ulum with a distinct muscular cover separated from the genital pore by a
sphincter. On the opposite side of the genital pore there is a large bursa provided
with a strong muscular collar.

Preliminarily we consider the Canadian specimens and those found on the
island of Sylt as members of one species. However, the present material is
insufficient for a species description. Presumably it is a member of the Polycys
tididae, but the organisation of the female organs seem to deviate from the
organisation mostly found in Polycystididae (E. SCHOCKAERT, in letter).
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Fig. 30. Phonorhynchus helgolandicus. A stylet and glandular tube, B stylet (Pocologan), C, D stylet
(St. Andrews).
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Phonorhynchus he1golandicus (Mecznikoff, 1865)

(Fig. 30)

55

L 0 c a lit i e s: 1) St. Andrews, Pottery Cove. Intertidal, green algal mats on reddish muddy sand.
2) Pocologan, brackish water bay. a) Green algal mats, b) intertidal medium to coarse sand with
detritus.

M ate r i a I: Live observations on 5 specimens, including drawings and photographs.

The stylet of Canadian specimens is 54 - 56 ~m long, and the glandular tube
is 108 to 110 ~m in length. In animals from the island of Sylt stylet lengths of
54 ~m (SCHILKE 1970) and 57 ~m (ARMONIES, unpubl.) are recorded, and accord
ing to MEIXNER (1925) it may reach 70 ~m. The respective measures of the
glandular tube are 90, 120, and 140 /lID. Thus, the sizes of both structures vary
widely, and the measures from Canadian animals are in the range measured in
Europe.

Distribution: Greenland, US Atlantic coast, the North Sea (GRAFF 1911; MEIX
NER 1925,1938; SCHILKE 1970).

Phonorhynchoides carinostyHs sp. n.

(Fig. 31, 32)

Loca li ty: Sam Orr Pond. High marsh sediment (locus typicus).
M ate r i a I: Live observations on 2 specimens, including drawings and photographs.

Animals about 1 mm long, with a small proboscis inside a long pocket. The
brain with the paired eyes is situated behind the proboscis, and it is followed by
an extensive glandular complex. Pharynx in the first half of the body. The
gonads are paired.

The testes are located caudal of the pharynx. Prostatic glands and the un
paired seminal vesicle enter the copulatory organ (about 28 x 36 ~m) at one side.
Distally the stylet (210 and 228 ~m in two specimens) joins the copulatory organ.
It has the shape of a long spiral. A soft lamina surrounds the tube in a spiral line.
The proximal end of the stylet is a funnel (diameter of 6/lm), and the distal tip is
pointed.

The glandular tube (76 /lm in length) has a proximal opening of 4 ~m and a
distal opening of 3 ~m. Proximally it joins a muscular bulb (19 x 27 /lm) similar
to the copulatory organ, provided with glands.

Because of the shape of the stylet provided with a spiral lamina, P. carinostylis
distinctly differs from P. ./lagellatu5 Beklemischev, 1927 (occuring in the Aral
Lake and the Black Sea, BEKLEMISCHEV 1927; MACK-FlRA 1974) and from P. 50-



56 Peter Ax and Wemer Armonies

te

ge

8

Fig. 31. Phonorhynchoides carinostylis.
A organisation, B stylet and glandular
tube. cop = copulatory organ, ge =
gennary, go = glandular organ,
gst = glandular stylet, pg = prostatic
glands, st = stylet, re = testes, vi =
vitellary, vs = vesicula seminalis.

maliensis Schockaen, 1971 (from Mogadiscio, Somalia, SCHOCKAERT 1971). In
addition, the new species differs from P. flagellatus because it has secretory
glands outside the copulatory bulbus. It is not clear, however, which two of the
three species are closest related.
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Fig. 32. Phonorhynchoides carinostylis. A stylet and glandular tube, B proximal part of the stylet, C tip
of the stylet (left) and the glandular tube (Sam Orr Pond).

Gyratrix hennaphroditus Ehrenberg, 1831

L 0 c a lit i e s: 1) St. Andrews, salt marsh north of Pagan Point. Floating algal mats of a pool. 2)
Sam Orr Pond. Algal mats of a salt marsh pool.

M ate r i a I: Live observations on several specimens, including photographs.

The animals are pale and transparent, and move slowly. G. hennaphroditus is a
cosmopolitan species (KARLING 1974).

Prognathorhynchuseurytubasp.n.

(Fig. 33, 34 A, B, E)

Localities: 1) Bocabec River. a) Mud with Zostera, b) mud with cyanobaeteria between
Spartina. 2) Sam Orr Pond. High marsh sediment. 3) Deer Island, Northern Harbor (locus typicus).
Triglochin on muddy sand. 4) St. John, Manawagonish salt marsh. Muddy sand with cyanobaeteria
between Triglochin and Spartina.

M ate r i a I: Live observations on numerous animals, including drawings and photographs.
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The animals are about 1 mm long, with paired eyes. The pharynx is situated in
the middle of the body. The proboscis hooks consist of a round basal plate
(diaJ11eter about 17 ~m) bearing the hook and two small additional hooks. The
vitellary, gennary, and testis are unpaired. The vitellary reaches from the brain
to the posterior third of the body. Here it turns left and joins the gennary, which
is situated on the left side. There is a large bursal vesicle filled with spenns in the
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Fig. 33. Prognathorhynchus eurytuba. A organisation,
B stylet (Sam Orr Pond). bv = bursal vesicle, ge =
germary, pg = prostatic glands, sv = sperm vesicle,
te = testes, vi = vitellary, vs = vesicula seminalis.
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Fig. 34. A, B, E. Prognathorhynchus eurytuba. A, B stylet, E proboscis hooks seen from laterally (Deer
Island). C, D. Prognathorhynchus spec., stylet and proboscis hooks (Deer Island).
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most caudal part. The long testis is situated on the left side of the pharynx. The
vesicula seminalis begins on the left side and turns to the right. The stylet has
two,separate openings for the ductus ejaculatorius and granular secretions.

The stylet is a semicircular tube, proximally funnel-shaped (opening about
9 j.1m) and distally it is cut off obliquely (diameter about 6 j.1m). The wall of the
longer part of the distal opening is strengthened. Laterally there is a second
opening for granular secretions (about 8 j.1m in diameter). In the middle of the
stylet both ducts join together. The maximum length of the stylet is 32 j.1m.

Because of the unpaired male and female organs and a stylet with two distinct
openings, the specimens belong to the taxon Prognathorhynchus. With respect to
the size and shape of the stylet, Prognathorhynchus karlingi Ax, 1953 is the most
similar species. P. karlingi, however, has a stylet with a small distal opening
without thickening of the walls, whereas P. eurytuba has a wide opening with the
wall strengthened at one side.

Prognathorhynchus spec.

(Fig. 34 C, D)

L 0 c a lit y: Deer Island, Northern Harbor. Triglochin on muddy sand.
M ate r i a I: Live observations on few specimens, including photographs.

The specimens have simple proboscis hooks of about 18 j.1m length. The stylet
is a semicircular tube (30 j.1m) with an additional opening for prostatic secretions
at the concave side. Further details of the structure cannot be seen in the material
present. However, the shape of the stylet differs from all Prognathorhynchus
known up to now.

Placorhynchus octaculeatus Karling, 1931

(Fig. 35 C, 36 D)

L 0 c a I i ty: Pocologan, brackish water bay. Sand of the upper intertidal.
M ate r i a I: Live observations on 2 specimens, including drawings and photographs.

The animals are 0.7 to 0.8 mm long. Compared to other species of Placorhyn
chus, the colour of the proboscis is weak. The copulatory organ carries 4 pairs of
spines. The size of the spines is 10, 16, 6 (with a large, triangular pointed basal
plate), and 9 j.1m. In specimens found at the island of Sylt (North Sea), all spines
were equal in size, or the size of spines increased distally.

Distribution: European Atlantic coast including the North Sea and the Baltic
Sea, the Mediterranean, and the Black Sea (cf. MRLING 1974).
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Fig. 35. A. Pfacorhynchus ?echinufatus, copulatory organ (Deer Island). B. Placorhynchus dimorphis,
penis spines. C. Pfacorhynchus octaculeatus, penis spines. B, C Pocologan.
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Placorhynchus dimorphis Karling, 1947

(Fig. 35 B, 36 E - H)

Placorhynchus dimorphis is regarded as an own species separat from P. octacu
leatus. For the reasons see ARMONIES (1987).

L 0 c a lit ie s: 1) Pocologan, brackish water bay. a) Mud, b) sandy mud, and c) fine to medium
sand next to a freshwater inlet; d) sand of the upper intertidal. 2) Baie des Chaleurs, Miguasha-cliff.
Coarse sand rich in detritus of a marine low energy area. 3) Baie des Chaleurs, Petit Rocher, Elmtree
River. Salt marsh sediment with Spartina and Salicornia species.

M ate r i a I: Live observations on several specimens, including drawings and photographs.

Among the hard structures of the penis, only the 3 proximal pairs are spines
with basal plates. In animals from the Baltic Sea the 2 proximal pairs of spines
are 9 to 16 ~m long (KARLING 1947). The third pair is the longest (20 - 25 ~m),

and the last pair are triangular plates of 20 - 26 ~m. Besides animals confonning
this description there were specimens in Canada which changed the order of the
medial pair of spines.

KARLING (1963, p. 29, fig. 56) also found animals with this order of spines, and
such individuals were also observed in salt marshes of the island of Sylt (North
Sea). The length of spines in Canadian individuals. (proximal to distal) are 8, 16,
8, and 24 ~m with no basal plates.

Distribution: Like P. octaculeatus (d. ARMONIES 1987).

Placorhynchus ?ecmnulatus Karling, 1947

(Fig. 35 A, 36 A - C)

Localities: 1) Deer Island, Northern Harbor. Triglochin on muddy sand. 2) Campobello
Island, Upper Duck Pond. Intertidal coarse and medium sand between halophytes. 3) Pocologan,
brackish water bay. Sand of the upper intertidal.

M ate r i a I: Live observations on several specimens, including drawings and photographs.

Animals 0.6 to 0.8 mm long, without eyes. The anterior tip bears some longer
tactile cilia. Paired vesiculae seminalis. 'The muscular copulatory bulbus is piri
form (about 40 ~m in length). There are several tubes with prostatic secretions in
the proximal part, and a cirrus of about 20 ~m length. Proximally the spines are
3.6 ~m long, and the length decreases distally.

According to KARLING (1947) P. echinulatus has an additional pair of larger
spines (about 9.5 ~m). These were not found in Canadian animals. Thus it is
dubious if the studied population is really identical with P. echinulatus.

Distribution: North Sea, Baltic Sea, Great Britain (KARLING 1974).
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Fig. 36. A - C. Placorhynchus ?echinulatus, cirrus (Deer Island). D. Placorhynchus octaculeatus, penis
spines. E - H. Placorhynchus dimorphis, penis spines. F first pair, H second pair, G one of the most
distal spines. D - H Pocologan.

Ba/toplana magna Karling, 1949

(Fig. 37 A - D)

Locality: Baie des Chaleurs, Petit Rocher, inner part of the Elmtree River. Medium to coarse
sand, freshwater to brackish.

M ate r i a I: Live observations on several specimens, including photographs.

In squeezing preparation, no differences between Canadian and European
animals were observed.
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Fig. 37. A- D. Baltoplana magna. A, B copulatory organ, C, D proboscis hooks. A, C Baie des
Chaleurs, B, D island of Sylt. E, F. Thylacorhynchus vicarus. E copulatory organ, F cirrus (Deer
Island).
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Distribution and ecology. Baltoplana magna occupies sandy biotopes of the
Baltic Sea, North Sea, Great Britain, the French Atlantic coast, and the Mediter
ran,ean (d. KARLING 1974). The species is fairly euryhaline.

ThyJacorhynchus vicarus Boaden, 1963

(Fig. 37 E, F)

L 0 c a lit y: Deer Island, Deer Island Point. Medium to coarse sand between rocks.
M ate r i a I: Live observations on several specimens, including photographs.

The cirrus of the copulatory bulb is about 80 ~m long and 20 - 27 ~m wide.
From proximal to distally, the spines increase in length to a maximum of
12 -13 ~m. In individuals from North Wales (Great Britain) the cirrus is about
80 ~m long and the spines reach a length of 10 -12 ~m (BoADEN 1963).

Distribution and ecology. T vicarus occupies coarse sand and shell gravel
with silt of north Wales beaches (BoADEN 1963). The Canadian animals were
also found in (medium to) coarse sand. Presumably T vicarus is a marine
speCIes.

Provortex spec.

(Fig. 38 B)

Lo c a I i tie s: 1) DeerIsland, Northern Harbor. a) Triglochin on muddy sand, and b) salt marsh
sediment with cushions of Vaucheria. 2) Deer Island. Muddy sand at the pier to Campobello Island.
3) St.]ohn, Manawagonish salt marsh. Fluffy algal layer of a pool.

M ate r i a I: Live observations on numerous animals, including drawings and photographs.

The stylet of Canadian specimens is 48 to 63 ~m long. The stylet lengths of
P. balticus (M. SCHULTZE 1851) and P. karlingi Ax, 1951 are equal ranged.
However, the shape of the stylet of Canadian species is intermediary to both
species (fig. 38 B - D). Distally it is not as wide as in P. karlingi but it is wider
than in P. balticus. The distal hook is not as sharp as in P. karlingi, whereas the
distal lamellular foldings of the stylet of P. balticus were not observed. Thus,
with the present material the species status of the Canadian population is
unresolved.

BaicaJe11ia brevituba (Luther, 1921)

(Fig. 38 A)

Localities: 1) Bocabec River. Detritus rich fine sand of the shore region, below algal mats.
2) Pocologan, brackish water bay. a) Lower border of the salt marsh, b) fine to medium sand of the
upper intertidal with freshwater influx.

M ate r i a I: Live observations on several specimens, including drawings and photographs.
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Fig. 38. A. Baicalellia brevituba, stylet (Bocabec River). B. Provortex spec., stylet (Deer Island). C, D.
Provortex balticus, stylet (island of Sylt).

The animals are 0.5 to 0.7 mm long. Dorsally there is an intensive dark-brown
net-like pigmentation. The stylet is 42 to 47 J.lm long with a proximal opening of
14 -16 J.lm in diameter.

Distribution and ecology. North Sea and Baltic Sea, the western coast of
Greenland (LUTIIER 1962; KA:R.LING 1974). B. brevitubais a diatom feeder. In salt
marshes of the island of Sylt, wet places of high insolation (high abundance of
diatoms) are preferred (A.RMONIES 1987).

Baicale11ia canadensis sp. D.

(Fig. 39, 40 A, B)

Localities: 1) Pocologan, brackish water bay (locus typicus). a) Upper intertidal, medium to
fine sand, b) intertidal medium to coarse sand with detritus, c) floating algal mats and green algae
deposited on the shore. 2) St.]ohn, Manawagonish salt marsh. Mud between Spartina.

M a te ri a I: Live observations on several specimens, including drawings and photographs. 4 ani
mals sectioned; one specimen sectioned sagittally = holotype (No. P 1971, 2 paratypes No. P 1972,
1973, Zoological Museum of the University of Gottingen).

Unpigmented animals 1 - 1.5 mm long, with a large pharynx doliiformis. In
swimming animals the paired eyes are positioned in front of the pharynx. The
shape of the freely moving animals resembles that of Pseudograffilla arenicola. In
squeezed specimens the pharynx extends over the first 1/4 of the body.

The long paired testes reach from the pharynx to the posterior third. The
roundish vesicula seminalis is unpaired. Together with prostatic glands the
vesicula seminalis enters the muscular copulatory bulb. It is provided with a
strong muscular collar. The stylet is a 64 - 66 J.lm long tube with a proximal
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A B c

Fig. 39. Baicalellia canadensis. A organisation in squeezing preparation, B, C, stylet, D posterior part,
reconstructed from sections. b = bursa, cop = copulatory bulb, fgc = female genital canal, ge =
germary, mgc = male genital canal, pg = prostatic glands, st = stylet, rs = receptaculum seminis,
vi = vitellary, vs = vesicula seminalis.
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Fig. 40. A, B. Baicalellia canadensis, stylet (Pocologan). C - F. Vejdovskya pellucida, stylet. C - E Baie
des Chaleurs, F island of Sylt.
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opening of about 12 !-tm and a distal opening of 5 !-tm. In the distal part there is a
lateral appendage. It is thin-walled and has the shape of a trouser pocket.

Paired vitellaria with caudally joined germaria. There is only one subterminal
genital opening. The male and female genital ducts enter the genital atrium.
Only the female duct is separated by a sphincter. A large bag, presumably the
bursa copulatrix, is the third element connected with the genital atrium. Frontal
ly it tapers and turns dorsad, forming another smaller bag. The latter was filled
with sperma, presumably a receptaculum seminis. The female genital canal is
bipartite by a set of glands. The distal part may function as an uterus.

The general organisation resembles the taxon Baicalellia Nassonov, 1930.
However, there are two differences. First, the testes are frontally fused in
Baicalellia. In the sectioned specimens it is not clear if the testes are fused.
Second, there may be a short duct connecting the receptaculum seminis to the
common female genital duct. Unfortunately the quality of the sections is not
good enough to state this observation definitely. However, all of the other
characteristics of Baicalellia listed by NAssONov (1932) are present in the Canadi
an animals, and the species is regarded as a valid member of this taxon. The
shape of the stylet distinguishes B. canadensis from all other species known by
now.

Vejdovskya pellucida (M. Schultze, 1851)

(Fig. 40 C - F)

L 0 c a lit y: Baie des Chaleurs, Petit Rocher, inner part of the Elmtree River. Medium to coarse
sand, very low salinity.

M ate r i a I: Live observations on one specimen, photographs.

The stylet is about 220 !-tm long. The proximal opening is a funnel of about
17 !-tm diameter. Distally the stylet ends in a spiral. In animals from the Baltic
Sea, LUTHER (1962) found stylets of 222 and 230 !-tm. The shape of the stylets is
identical in European and Canadian specimens.

Distribution and ecology. North Sea, Baltic-Sea, Mediterranean, Black Sea.
V pellucida is preferentially found in mesohaline sandy sediment (cf. ARMONIES
1987).

Pogaina oncostyJis sp. n.

(Fig. 41, 42 C, D)

L 0 c a I i ti e s: St. Andrews, boulder beach north of Pagan Point (locus typicus). a) Gravel, coarse
sand, detritus of the upper intertidal with freshwater influx (very abundant), b) gravel, coarse sand,
and medium sand of the upper intertidal (abundant).

M ate r i a 1: Live observations on numerous specimens, including drawings and photographs.
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The robust, fast swimming animals reach a body length of 0.6 to 0.9 mm.
Because of the large quantity of yellow-brownish tube-shaped 'zooxanthellae'
they appear dark. The large spherical vesicula seminalis and the longish muscu
lar copulatory organ form a unity. 'There are several prostatic glands in the
muscular bulb. Distally the stylet (40 J..lm) is joined. It is a double-walled tube
(30 J..lm) with a distal hook of 17 J..lm. The hook is attached to the ending of the
tube, and it turns distally in a shallow curve. The proximal opening of the stylet
is about 18 J..lm wide and the distal opening is 8 J..lm.

Because of the shape of the stylet as well as the general organisation ('zooxan
thellae') the specimens belong to Pogaina. 'Ine details of the stylet differ from
the other species of Pogaina, including P. bicornis and P. paranygulgus recently
described by KARLING (1986). Presumably P. oncostylisis a marine species.

A
c

Fig. 41. Pogaina oncostylis. A organisation in squeezing preparation, B copulatoI)' organ, C stylet.

Pogaina kinneiAx., 1970

(Fig. 42 A, B)

L 0 c a lit i e s: 1) New River Beach. a) Medium to coarse sand next to a freshwater inlet, b) rippled
medium to coarse sand of the transition zone tidal flats - slope of the beach (coarse sand). 2) New
River Beach, Carrying Cove. Medium sand of the beach slope, with freshwater inflow.

M ate r i a I: Live observations on numerous specimens, including drawings and photographs.

The animals are about 0.5 mm long. The shape of the stylet corresponds to

the original description of specimens from the German North Sea coast. How-



Amphiatlantic identities in the composition of Plathelminthes 71

Fig. 42. A, B. Pogaina kinnei, stylet (New River Beach). C, D. Pogaina oncostylis, stylet (St. Andrews).
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ever, there are differences in the size of the stylets. Ax (1970) observed stylets of
24 to 25 flm. In salt marsh pools of the island of Sylt, animals with stylets up to
30 jl:m are found (ARMONIES, unpubl. data). The stylets of Canadian specimens
are still longer (40 - 41 mm).

Distribution: Intertidal sand of the North Sea (Ax 1970; EHLERS 1973; REISE

1984). P. kinneiseems to be a purely marine species.

HaJammovortex macropharynx (Meixner, 1938)

(Fig. 43 A, B)

L 0 c a lit y: St. Andrews, Pottery Cove. Reddish sandy mud rich in detrirus.
M ate r i a I: Live observations on few specimens, including photographs.

The stylet of Canadian animals is about 56 flm long. The charaeteristical
shape of the stylet shows no differences to European animals.

Distribution: Atlantic coast of Norway, North Sea, Baltic Sea, Mediterranean
(cf. HELLWIG 1987).

Halammovortex nigrifrons (Karling, 1935)

(Fig. 43 C - E)

Lo cali ty: Pocologan, brackish water bay. a) Algal mats on muddy sand, b) medium sand rich in
detrirus, c) floating algal mats and green algae deposited on the shore.

M ate r i a I: Live observations on numerous animals, including photographs.

Both, the shape and the size (56 -72 f..lm) of the stylet confonn well with the
description given by KARLING (1943), and with specimens of the Gennan North
Sea coast.

Distribution: North Sea, Baltic Sea (KARLING 1943, 1974; LUfHER 1955; AR
MONIES 1987; HELLWIG 1987). H nigrifrons is frequently found in brackish wa
ters, however, it is not clear if it is a t!Ue1y brackish water species, or a euryhaline. .
manne speCIes.

BressJaui11a relicta Reisinger, 1929

L 0 c a lit y: Pocologan, brackish water bay. Intertidal medium to coarse sand with detrirus.
M ate r i a I: Live observations on few animals, including drawings.

The pirifonn copulatory organ is situated caudally of the pharynx. The
vesicula seminalis takes the proximal part. In the central part secretory granules
fonn a semicircular pattern, and it fonus a stripe at both sides of the distal
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Fig. 43. A, B. Halammovortex macropharynx, stylet. A St. Andrews, B island of Sylt. C - E. Halammo
vortex nigri/rons. C stylet, D, E tip of the stylet. C, D Pocologan, E island of Sylt.

hardened part of the copulatory organ. As in European specimens the hardened
part (about 20 !-Lm in length) has the shape of a key-hole.

Distribution: North Atlantic, North Sea, Baltic Sea, Mediterranean, Black
Sea; also common in limnic habitats (Ax. 1956 b; LUTHER 1962; KARLING 1974).
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D. Discussion

F,'rom the material found during a 5 weeks stay in New Brunswick, Canada
48 plathelminth species could be identified with known species, 7 are described
and 7 species are presented for a later identification. Only few samples were
taken in the marine area, and the respective marine species are not further
mentioned here.

Most samples are from brackish water habitats. Here, a total of 48 species is
recorded. The samples were not extracted quantitatively and the sample arrange
ment was quite random. Thus we are sure only a part of the Canadian brackish
water Plathelminthes has been found. However, the samples are widely spread
in New Brunswick, and the collection of species recorded here is considered
representative.

Out of the 48 brackish water species 37 (77%) also occur in European
brackish waters. Thus, the number of species identical to both sides of the
Atlantic ocean is high. With the exception of the Acoela which were excluded
from this study all major plathelminth taxa have similar percentages of identical
species (Table 2).

Table 2: Number of plathelminth species found in Canada and the number (percentage) of amphi-
atlantic brackish water species. Ma = Macrostomida, Se = Seriata, Ty = "Typhloplanoida", Ka =

Kalyptorhynchia, Da = "Dalyellioida", PI = Prolecithophora

Ma Se Ty Ka Da PI total

No. of species presented 7 9 23 13 9 62
-mannespp. 4 4 2 3 14

-brackish spp. 7 5 19 11 6 48

amphi-atlantic brackish spp. 4 4 16 8 5 37
% 57% 80% 84% 73% 83 % 77%

Species common to both sides of the Atlantic (amphi-atlantic species) show no
or only minor morphological differences, in general. That is, the variation
between European and Canadian specimens does not exceed the variation found
within European populations.

Based on the comparison of localities, the amphi-atlantic species prefer the
same range of abiotic factors. 15 species were abundant in Canadian brackish
waters, that is they were found at least 3 times in different localities. 11 of these
species also occur in Europe, and 4 are new. The latter species have close
relatives in Europe.

Thus, instead of single species, a complete assemblage of species is highly
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similar to both sides. However, this statement is apparently only valid for the
brackish water plathelminths. Based on the few samples taken in the marine
area, the amphi-atlantic similarity of the marine assemblage of species is low.
Thus, a paradox appears: the brackish water plathelminths of Canada and
Europe are more similar than the marine plathelminth fauna, though the sea
separating the populations is entirely marine.

Several attempts were made to resolve the problem of amphi-atlantic meio
faunal similarity. Concerning the distribution of gnathostomulids, STIRRER
(1973) argued the movement of the continental plates could be the cause for high
identity of "genera", wheras the gnathostomulid species are "transallopatric
sister-species" at both sides of the Atlantic. A similar situation is expected in the
taxon Gastrotricha (RUPPERT 1977), where only about 10 % of the species are
common on both sides of the Atlantic. The amphiatlantic distribution of intersti
tial Polychaeta is characterized by high identity of the dominant species as well
as genera, species, and individual distribution patterns. Therefore, the hypothe
sis that widely distributed supraspecific taxa and even species of the interstitial
fauna are very old and were distributed by the movement of continental plates is
supported (WESTHEIDE 1977).

However, the movement of continental plates is not sufficient to explain the
greater similarity of the brackish water plathelminth fauna compared to the
marine species. Moreover, it will be difficult to empirically confirm or reject the
hypothesis of meiofaunal dispersal by continental drift.

The hypothesis of an ancient connection across the northern Atlantic (Thule
land-bridge; STRAUCH 1970; FRIEDRICH & SIMONARSON 1981; et at.) is also insuffi
cient to explain the greater similarity of brackish water plathelminths. Such a
connection should have increased the similarity of both, marine and brackish
water fauna at equal rates. However, the interstital fauna of Iceland and Green
land might have been influenced by such a connection. Our knowledge of the
meiofauna of these regions is too scanty, however, for a critical examination.

GERLACH (1977) summarized the means of meiofaunal dispersal, most of
which are efficient for small scale dispersal only. However, AR.MONIES (1986)
recently found encystment in brackish water plathelminths. The animals encyst
ed as soon as environmental conditions became worse, and they hatched when
the conditions improved. Thus, encysted specimens can survive periods of
unfavorable conditions, and their chance to be dispersed may be higher than in
non-encysting specimens. Many coastal birds have amphi-atlantic populations
and some Canadian populations even winter in Africa and migrate along the
European coast. These birds often rest in the salt marshes and may give plathel
minth eggs or cysts a ride across the Atlantic.
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The degree of similarity in brackish water plathelminths at both sides of the
Atlantic is too high, however, for accidental crossing of the northern Atlantic to
be a sufficient cause. From the faunal composition we found in Canada, a more
regular connection of boreal American and European brackish water fauna is
expected.

More promising, therefore, is a concept of circumpolar distribution of brack
ish water species during glacial or interglacial periods. This idea can be easily
tested by investigating brackish water plathelminths along the northern Pacific
and Arctic coasts, particularly in Alaska.

The salt marshes of northern Europe and Canada are quite distinct from the
marshes along the US-coast further south (THOMAS 1983). There are species in
Canadian brackish waters that could not be identified nor described from live
observations for there are no well known related species (e. g., Byrsophlebidae
spec. 1 and 2). These species are potential invaders coming from the southern
Spartina marshes mentioned above. Then, the Canadian brackish water fauna
may be a mixture of northern Atlantic and southern (? Caribean) species.
Marine species do not encounter such a profound change in habitat. A lower
percentage of amphi-atlantic marine plathelminths is potentially a hint for domi
nance of southern species, in the south of Canada.

With our present knowledge, a circumpolar connection of European and
north American brackish water fauna is the favored hypothesis to explain the
high degree of plathelminth faunal similarity. Recently meiofauna and small
macrofauna has been found living in nearshore seasonal ice of the Arctic Ocean
(CAREY & MONTAGNA 1982; KERN & CAREY 1983). Though the ice fauna was
sparse in numbers (100 to 1,000 times less than in the sediments) and depauper
ate in species, the meiofauna appears to be derived from both sediments and
water column. Therefore, a circumpolar connection of north America and
Europe may even be present today, either via the nearshore circumpolar route,
or with drifting ice on the north Atlantic route. Greenland, Iceland, Jan Mayen,
and Spitsbergen might serve as intermittent habitats. In any case, with further
investigations of the north Atlantic and Arctic Ocean meiofauna, the hypothesis
of a possible circumpolar connection can easily be tested.

Summary

From the material studied during a 5 weeks stay in New Brunswick in 1984,
62 species of free-living plathelminths are presented. 14 species were unknown
up to now, and 7 of these are described: Macrostomum burti, Promesostoma
fibulata, Promesostoma bilobata, Phonorhynchoides carinostylis, Prognathorhyn-
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chus eurytuba, Baicalellia canadensis, and Pogaina oncostylis. Based on compari
sons of the male genital apparatus, the closest relatives of the new species live in
Europe.

48 plathelminths are presumably brackish water species, 37 (77 %) of these are
also known from Europe. Based on the localities, identical species live in iden
tical habitats on both sides of the Atlantic. 'Tne number of amphi-atlantic species
is too high to be explained by accidental dispersal. We favor the assumption of
an ancient or even present circumpolar connection being an empirically testable
hypothesis.

Zusammenfassung

Von dem wahrend eines ftinfwochigen Aufenthalts (1984) in New Brunswick,
Kanada, studierten Material werden 62 Arten freilebender Plathelminthen be
handelt. 14 Arten sind neu, 7 davon werden beschrieben: Macrostomum burti,
Promesostoma fibulata, Promesostoma bilobata, Phonorhynchoides carinostylis,
Prognathorhynchus eurytuba, Baicalellia canadensis, Pogaina oncostylis. Aufgrund
der Beurteilung der mannlichen Genitalorgane leben die nachsten Verwandten
dieser Arten in Europa.

48 Arten sind als spezifische Brackwasserbewohner einzustufen, 37 (77 %)
von ihnen sind auch aus europaischen Brackgewassem bekannt. N ach den
Fundorten in Kanada und der bisher bekannten Verteilung in Europa bewohnen
die identischen (amphi-atlantischen) Arten auch identische Habitate.

Der Anteil amphi-atlantischer Arten erscheint zu hoch, urn durch zufallige
Verbreitung erklart werden zu konnen. Stattdessen mtissen regelma£igere Ver
bindungen beider Gebiete angenommen werden. Wir favorisieren die Annahme
einer circumpolaren Verbindung; sie bildet eine empirisch tiberprtifbare Hypo
these.
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