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Brackish water Plathelminthes from Alaska
as evidence for the existence of a boreal brackish water
community
with circumpolar distribution
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Abstract

The brackish water plathelminth faupa of Alaska is compared to European
and Canadian brackish water biotopes. 37 species are presented including de-
scriptions of 18 new species. 13 species (35 % of the total number found in
Alaska) also occur in Europe and 6 (16 %) in SE Canada. Most of the common
species are confined to brackish waters. Coronbelmis lutheri, Halammovortex
nigrifrons, and 3 marine species are common to Alaska, Canada, and Europe.
Maebrenthalia americana n. sp. occurs in Canada and Alaska but is unkoown
from Europe. Results corroborate the hypothesis of the existence of a boreal to

subarctic brackish water community of Plathelminthes with a eircumpolar dis-
tribution.
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A. Introduction

Brackisb water biotopes of the European coasts of the Atlantic Ocean and the
adjoining seas harbour 2 multitude of genuine brackish water species of Plathel-
minthes. A biogeographical comparison of these sites with brackish water habi-
tats of the southern Canadian Atlantic coast yielded a surprisingly high degree
of faunal similarity. Almost two thirds of the brackish water plathelminths found
in S Canada (37 species) occur on both sides of the Atlantic Ocean in respective
habitats (Ax & Armonies 1987).

"The term ‘brackish water species’ is used to deliminate those species which (1)
find their ecological optimum in the brackish water range of salinity, and which
(2) are unable to permanently survive under either entirely marine or freshwater
conditions (REMANE 1969). Therefore, the high degree of faunal sirmlarity of
brackish water Plathelminthes between the European and Canadian coastlines
cannot be explained by accidental crossings of the North Atlantic. This led to the
hypothesis of a circumpolar distribution of brackish water Plathelminthes (Ax &
ArMONIES 1987). This circumpolar distribution may be the result of either a sull
present or a historical connection of American and Furopean populations. The
Canadian and European populations may be connected either via the N Adantic
(with Greenland, Iceland, Jan Mayen, and Spitsbergen serving as intermirtent
stations), or via the coastlines of Sibiria, Alaska, and N Canada. Unlike other
hypotheses of faunal distribution - such as continental drift (e. g. STERRER 1973;
WesTHEDE 1977) — the idea of a present or historical continuous circumpolar
distribution may be tested and, potentially, falsified by further studies of the
plathelminth fauna along the hypothesized routes of connection

This presentation of the brackish water plathelminth fauna found during a 5
weeks stay of the senior author in Seward, Alaska, is 2 first attempt to test the
hypothesis of a circumpolar connection. Alaska is an intermittent station be-
tween Europe and Canada along the circumpolar Sibirian route. A prior, the
hypothesis of a faunal connection alongside this route was assumed to be
rejected if there were no species in common with either European or Canadian
brackish waters. Indeed, many of the Alaskan plathelminth species are hitherto
only known from the Pacific and seem to belong to a distinctly separated Pacific
fauna. However, at least 9 brackish water species are common to Europe and
Alaska thus yielding further evidence for the existence of a boreal to subarcric
brackish water community of plathelminthes with a circumpolar distribution.
More strictly, the results corroborate the idea of a faunal connection along the
Sibirian coastline. An Atlantic connection of N America and Europe is neverthe-

less possible.
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B. Sample sites

. Samples were collected between July 7th and August 13th, 1988, Most sample
sites are situated at the Kenai Peninsula (approx. 60° N, 150° W) while a single
sampling trip extended as far as Kotzebue beyond the Arctic Circle (approx.
67° N, 162° 30 W; Fig. 1-3).

Most of the sample sites are characterized by a low salinity (refractrometrical
mea.surements).. Parucularly in some of the beaches salinity showed strong
Sh()rt-l‘.e.r!?‘l vanations (shock-biotopes, cf. DEn HarTtoG 1964) while in salt mar-
shes salinity seems to be less variable (Table 1). Strong salinity variations are also
reo.orded from .the open coastal waters such as Resurrection Bay near Lowell
Point. Here salinity was 5%o S on July 27th, 26%o on August 4th (both at high
nde.), .and only 5-6 %o S at the low tide of August 5th. These strong salinity
variations are caused by different amounts of melting water from adjacent
glacier fields and a variable amount of water exchange with the open sea. Both
fac.so.rs are depending on weather and therefore rather unpredictable. High
salinity (> 309?:0 S) was only measured at a few intertidal localities. Thus, a
strongly varying salinity (mostly) in the brackish water range seems to be a
normal summer phenomenon in these subartical coastal waters. Consequently,
only salinity tolerant (euryhaline) marine species and brackish water species can
be expected.

Acoc:rding to TR<?LL & PAFFEN (in BLUTHGEN 1980) the Kotzebue Sound has a
subarctic mnd_ra_ climate. A comparable climate is found at the N Canadian
coastline (adjoining to the Beaufort Sea), in the Hudson Bay area (to 70°N), at
the SW coast of Greenlad, in the northern part of Iceland, and along the Sibirian
arctic coastline. Anchorage and the Kenai Peninsula have an oceanic (cold

temperate) boreal climate. In Europe, the same type of climate occurs at the
northern coast of Norway.
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at the first and 6 to 7 pm at the second flexion. At the distal opening the tube 1S
shightly strengthened at one side.

In the North Sea only small (up to 1.5 mm long) specimens have been found
up to now. In accordance with the above specimens they have small eye spots
and many groups of tightly packed rhabdites. The shape of the styletis identical,
however, the measures of the European animals are slightly smaller: Length 105
to 125 pum, proximal opening 20 pm, diameter 7 pm ac the first and 4.5 pm at the
second flexion, distal opening 5 pm (only rwo specimens, cf. Arnonies & HELL-
wiG 1987).

Macrostomum curvituba Luther, 1947
(Fig. 6, 7)
Locality: Kotzebue Sound. Medium to coarse sand with gravel at the outler of a small river.

Salinity of the river mouth 10 %, Kotzebue Sound 16 %c S (8. 8. 198¥).

Material: Live observations on five specimens, including drawings and photographs. Addinon-
ally five specimens sectioned.

Distribution: North Sea, Baltic Sea (cf. ARMONIES 1987 ).

Whitish animals 0.7 to 1.2 mm long without pigmented eye spots. Stylet §9 1o
91 um long with a proximal opening of 12 to 15 um and a distal opening .Of 4w
5pm (21 to 26 and 5 to 7 um, respectively, in strongly compressed spec:menS?-
The shape and size of the stylets conform well with those of European spedt-
mens (AX 1951, LUTHER 1960, Ax & Ax 1970). Examination of the sectioned
matenial states the species identity, ..

M. curvitubais a brackish water species favouring the oligo- and meso halini-
cum. So far, the species has not been found south of 53° N, presumably because
of its preference for temperatures lower than 10 ° C (ARMONIS 1987).

Macrostomum extraculum n. sp.
(Fig. 8, 9)

Locality: Ninilchik. Lagoon near the Cook Inlet River {locus typicus). Medium sand with

moderate amounts of detrits from the shore zone. Salinity 5 %, regularly found in several samples
{16.7.1988).

Material: Live observations on several specimens, including drawings and photographs.

About 1.0 to 1.2 mm long unpigmented specimens. With strong bundles of
rhabdites, with paired eye pigmentations. Seminal vesicle ovoid, prostauc vesicle
ovoid to spherical. The stylet is a tube of 68 to 72 um height (3 measurements)
which is flexed like a cork-screw. The proximal opening is 18 to 22 pm wide and
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Fig. 6. Macrostomum curvituba. A. Habitus and organisation. B. Stylet. C. Male organ. D. Sryler
(Kotzebue).

the distal opening 3 pm. There is a solid conical enlargement of about 4 x 6 um
near the distal opening.

Discussion. A stylet formed like a cork-screw and with a distal conical
enlargement is unique in the taxon Macrostomum. Cork-screw formed stylets
also occur in M. reynoldsi Ferguson, 1939, and M. retortum Papi, 1951. A lateral

clubshaped enlargement of the distal part of the stylet is also found in M. me-
diterraneum AX, 1956.
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Fig. 12. Macrostomum tenuiicanda. A. Male organ (Kenai Peninsula: Homer Spit). B. Stylet. C. Tip of
the styler, enjarged {Seward: Lowell Poinz).
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Seriata
Coelogynopora falcaria Ax & Sopott-Ehlers, 1979
(Fig. 13 B)

Localities: (1) Seward. Lowell Point, lower beach siope (26. 7. 1988, 0 %0 S; 2. 8. 1988, 13 10
14 %e S}. {2} Ninilchik. Mouth of the Ninmiichile River {salinity Q%) into the sandy beach {6 to
37 %0 S, 21. 7. 1988).

Material: Live observations on several specimens, including drawings and photographs.
Distribution: US Pacific coast, San Juan Island {AX & SOroTT-EHLERS 1979).

Specimens with spherical epidermal glands with a pore and an adjacent finely
granuled field. The glands empty by evagination. The prostatic glands form a
paired lateral package behind the copulatory apparatus. With regard to the
shape, arrangement and number of spines in the various groups, the copulatory
apparatus confirms with the original description. However, all measures are
about 20 % less.

Coclogynopora scalpri Ax & Sopott-Ehlers, 1979
(Fig. 13 C, D)

Locality: Homer Spit. Lower slope of the sandy beach (16. 7. 1988).
Material: Live observations on several specimens, including drawings and photographs.
Distribution: US Pacific coast, Washington (Ax & SopoTT-EHLERS 1979).

About 1 cm long animals with ovoid yellowish epidermal glands. Germaries
rather far in front of the pharynx, vitellaries in paired lateral rows of distinctly
separated follicles. Sclerotc copulatory apparatus consisting of a central group
and paired lateral spines of 105 um. Ceneral spines separated Into two Symmetsi-
cal groups of 3 elements each: an outer bristle of 115 wm with a lateral projecuion
about 55 pm from the slightly curved tip, a median bristle of about 85 wm with a
projection 15 um from the tip, and the innermost elements of 130 wm. Proxi-
mally the tbree elements of each side are closely placed together. Closer examin-
ation of the innermost elerments reveales that they are composed of three slender
spines each which decrease in size towards the center of the group (about 130,
120, and 110 um long). The structure of the copulatory apparatus and the shape
of each element agrees well with C. scalpri. However, all elements are about 20 %
longer than in specimens from San Juan Island (Washington, USA).
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Testis follicles in an unpaired median row in the forebody, caudally followed
by the paired germaries. In a fully developed specimen the yolk glands already
started in front of the testis follicles and streched backward to the beginning of
the copulatory organ. Only beside the pharynx the paired lateral rows were
separated by a small gap forming a frontal and caudal partition. However, in
sectioned specimens no yolk follicles were found in front of the pharynx.

The epidermis has intraepithelial nuclei throughout the body but in some
regions nuclej are scarce, possibly partly depressed. Except of the frontal and
caudal end and the adhesive discs the entire body is ciliated. The ventral cilia are
slightly longer than the lateral and dorsal ones, thus forming a creeping sole.
However, the body ciliation is only well seen in smaller organisms and continu-
ously worse in larger ones. Itis not clear if this refers to a decrease in the density
of cilia with increasing body size, or 10 an artifact of preservation. Adhesive discs
contain 6 to 8 adhesive papillae each. Rhabdoids are scattered over the entire
body wall.

In sections the anterior tip of the body is seen to be retracted to a pit by strong
lengitudinal muscles split up from the subepidermal musculature. Further ven-
trally the frontal glands also open in a small pit (both pits as in A. dillonbeachen-
sis, see KARLING 1964). The subepidermal musculature is generally weak, except
strongly strengthened longitudinal muscles in the ventral praepharyngeal region.
The brain capsule is feebly developed. One pair of photoreceptors anterior
dorsally in the brain.

"The pharynx is cylindrical, in preserved specimens about twice the long as
wide. Except the most distal border it is entirely ciliated. Longitudinal pharyn-
geal muscles next 1o the epithelium. In the proximal half of the pharynx the inner
cireular muscles are arranged in 2 10 3 layers. Intestine with weakly developed
lateral diverticles, strongly narrowed above the pharynx.

Female organs. The vitellaries form a paired lateral row from about the
middle of the pharynx backwards to the copulatory organ. Paired germaries in
front of the pharynx. The paired germo-vitello-ducts pass the pharynx ventrolat-
erally and continue below the vitellaries. At the beginning of the copulatory
organ they unite 1o form a single (left sided) duct which enters the common
atrium genitale from dorsally. Numerous shell glands empty into a small pocket-
like enlargement between the gemtal atrium and the unpaired oviduct. Cement
glands empty into the distal part of the genital atrium. The common atrium 1§

longish, with a high epithelium containing nuclei.

Male organs. The copulatory organ consists of a seminal vesicle, prostatic
vesicle, and a sclerotic apparatus with a median stylet and numerous spines. In
live observation the seminal vesicle is piriform. Its caudal musculature is weakly
developed while the frontal part is surrounded by strong circular muscles. When
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Fig. 15. Archotoplana macrostylis. A. Habitus and organisation. B. Copulatory organ. C. Copulatory
organ, atrium, cement glands. Frontal part of the seminal vesicle contracted (Seward: Fourth of July

Beach).
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testicles in front of the germaries. Male sclerotic apparatus with a stylet and a
group of bristles.

Taxon Archotoplana Ax, 1956, with the same attributes.

Historically, the taxon Archotoplaninae was introduced for those otoplanids
which have an entirely ciliated epidermis. However, the holotrich ciliation is a
plesiomorph character in the taxon Otoplanidae. Therefore there is currently no
autapomorphy for the interpretation of the Archotoplaninae as a monophyletic
TAXORN.

A. macrostylis differs from all other known species of Archotoplana by having
a groove-shaped stylet. The stylet and the spines are longer than in any other
known species of the taxon (Table 2).

Archotoplana macrostylis inhabits beaches which showed purely freshwater
conditions at low tide (caused by melting water from adjacent glacier fields).
Here they seem to be unrivaled by other species and often occurred very
abundant, Similar beaches (with respect to granulometric composition and expo-
sition to currents) with a higher salinity were not occupied. Specimens held in

freshwater for three days retained full vitality.

Alaskaplana nov. tax.

Otoplanidae with entirely depressed epidermal nuclei. Seven to eight pairs of
distinctly separated testis follicles in the forebody. Vitellaries in lateral rows of
paired follicles reaching from the brain backwards to the copulatory organ.
Germaries directly in front of the pharynx, forming a coherent mass of separ-
ated follicles. Male sclerotic apparatus with a stylet and 12 to 15 bristles. Stylet
groove-shaped, partly closed to a wbe. With ciliated ductus genito-intestinalis
between the common atrium and the intestine. With an accessory female genital
opening (vagina) between the pharynx and the common atrium. The accessory
female opening is surrounded by numerous large glands, and it is connected
with the germovitello-ducts.

Single species: Alaskaplana velox n. sp.

Alaskaplana velox n. sp.
(Fig. 19-22)

Locality: Seward. Lowell Point, high energy beach with gravel and boulders near the rocky
shore {locus typicus); low tide level (2. 8. 1988, salinity a1 low tide 13 o 14 %c; 5. 8, 1988, salinity at
low tide 21 %),
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Fig. 19. Alaskaplana velox. A. Habitus and organisation. B. Female accessory pore with glands and
male organ. C. Scleronc apparatus. D, E.. Median plate of the sclerotic apparatus. F. Spine (Seward:
i.owell Point).
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:;‘:;‘»'if:gifmh male pores and the caudal female pore are clearly separated from
pre}s:‘}t: ; :Ei)srsi 0;‘ The existence of 4 separated genital pores in M. gigantea is
orher species “I:hi Ci:)mj?frph t_:h:fmcner in the taxon Minona and there are several

er species of t.h,esu retabm It (Table 4). M. gigantea differs ijom these and all
vaginal pore (chara mg“ y having a voluminous glandular tissue around the
Similae s 4o cter 6 in Table 4). The glamiuif'zr stylet of M. gigantea is most

arto M. baltica (see Ax & ArMONIES 1987, Fig. 8 A) and both species seemn

o . . ; ; .
to replace each _Other in the same type of habirar. Possibly they are sister-species
in the taxon Minong,

Minona dolichovesicula Tajika, 1982
(Fig. 35)

Localities: (1) Seward. Lowell Poine, fine sand from the lower beach siope with effluent
freshwater (10.7. 1988). (2) Homer Spit. Sandy beach behind a dune wall, abundans (16. 7. 1988).

Material: Live observations including drawings and photographs,

Distribution: Hokkaido, fapan (TAJKA 1982). San Juan Archipel, Washington, USA (S0
POTT-EHLERS & AX 1985),

Specimens with a glandular stylet of 30 um. Glandular vesicle spherical with a
strong muscular cover. The seminal vesicle is conspicuously long (about 170 pum)
and has a strong muscular cover as well. This is in agreement with M. dofichove-
sicwla from Japan which has, however, a glandular stylet of 48 wm (Tajxa 1982),
In a population from San Juan Archipel, the copulatory organ is only 85 wm long
and the glandular stylet 20 pm (SoPOTT-EHLERS & Ax 1985). Thus, with respect
to the sizes of these organs the Alaskan population represents an intermediate
state between those of the more southem US Pacific coast and the type locality

i Hokkaido, Japan.
Rhabdocoela
Machrenthalia americana n. sp.
(Fig. 36, 37, 38 A)

Byrsophlebidae spec. : AX & ARMONIES 1987, p. 40

Localiries: (1) Homer Spit (locx_zs pric*‘fs}‘ Eastern shore and wadden area (16. 7. 1988); (@) ix
the Jower sandy shore; (b) abundant in mtertidal mud with algal cover; (¢) muddy sediment from a
salt marsh pool {salinity 35 %). {2) Anchorage. Salt marsh a1 the northern shore next to the 5th

A\’Enue; mﬂédy Sﬂ:li‘meﬂi W'i{h afga] cover {;3 7. 1988) {3) HOPE Mudd}‘ Wadden area 111 {!’Ol’lt Of
the salt marsh edge of erosion (19.7. 1988, salinity 12 wo 15 %r).

Plathelminthes from Alaska

Fig. 35. Minona dolichovesicula. A. Male
copulatory organ. B. Glandular organ
with stylet (Seward: Lowell Poinz).

Material: Live observations on several specimens, including deawings and phorographs. Two
animals sectoned sagittally (holotype No. P 219, paratype No. P 2192, Zoological Museum of the

University of Goteingen).

Distribution: Canadian Atantic coast, brackish water (AX & ARMONIES 1987).

With paired eyes, pharynx closely behind the middle of the body. Anterior
end rounded, caudal end tapering. Male genital pore directly behind the mouth,
female pore subcaudally. Testes and yolk glands paired, unpaired germary in the
caudal portion of the body. With a tubular stylet of 98 to 110 pm (Canada: 83 to
98 pum), proximal diameter 22 (Canada: 20) pm, distally cut-off oblique
(diameter 6 pm; Canada:. 3-4 um). The walls of the stylet are slighty undula-
tory. Animals in full female maturity contained up to 8 egg capsules with
embryos in various stages of development in the intestinal caviry.

The male copulatory bulb is covered by a single layer of strong muscular
fibres. The prostatic glands enter the copulatory bulb from above. Inside the
bulb they are turned in plaits leaving a median canal for sperm. The same
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Proxenetes aretica n. sp.

(Fig. 44-47)

Localities; ¢1
with algai cover (fg%;};gmg& Sal marsh of the northern shore (locus typicus). Muddy sedimeng

- ) b @H it E interts i
and muddy sediment §, severa omer Spit. Eastern shore; intertidzl mud with algal cover
(8. 8. 1988, safinicy 7 wl‘i;;'ﬁg:s]t marsh pools (16. 7. 1988). (3) Kotzebue. Salt marsh east of the village

Fig. 4. Proxenetes arctica. Male copulatory organ and seminal reeepracle (Anchorage).

Plathelminthes from Alaska 69

Material: Live observations on numerous specimens, including drawings and photographs.

The stylet is triangular in shape, diagonally 65 to 75 um long. It consists of a
slightly curved ‘main’ tube which is proximally about 25 and distally about 3 pm
wide, a pair of long spines which are proximally triangular, and a pair of shorter
spines which are proximally concavely indented. The entire apparatus is sur-
rounded by a delicate membrane which only leaves the proximal third and distal
sixth of the stylet uncovered.

The sclerotic insemination apparatus (‘Bursamundstick’) consists of two
completely separated tubes of 75 um and a ring with a peripheral basal enlarge-
ment fixed on the seminal receptacle. The ring (diameter 15 yum) bears a triangu-
lar indentation pointing towards the inner side of the seminal receptacle. The
tubes are shightly enlarged distally.

There is an additional hardened apparatus in the bursal wall. It consists of an
irregularly shaped basal plate with a finely granulated structure of the wall and a
dentiform projection. Both the basal plate and dentiform projection are hard-
ened but not completely stiff. Mostly there was only one ‘tooth’, rarely two

Fig. 45. Proxenetes arctica. A. Stylet (Anchorage). B~D. Hardened apparatus in the bursal wall (B
Kotzebue, C Anchorage, I Kenai Perunsula: Homer Spit).
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relatively short and wide stylet with a bipartite lateral appendage is a unique
feature separating B. anchoragensis from all other species.

Baicalellia sewardensis n. sp.
(Fig. 64-67)
Locality: Seward. Fourth of July Beach {locus gypicus). Muddy sand of the upper intertidal

{8.7.,11.7,, and 13. 8. 1988} and medium 1o fine intertidal sand (20. 7. 1988, abundant).

Mazterial: Live observations on several specimens, including drawings and photographs. Ten
specimens sectioned, one animal sectioned saginally = holotype No. PP 2221, three paratypes No.
P 2222-P 2224, Zoological Museum of the University of Gotingen.

Fig. 64. Baicalellia sewardensis. A. Anterior end with eyes and groups of fine pigment granules. B.
Habitus, C. Male copulatory organ. 1D, E. Swylets of different individuals (Seward: Fourth of July
Beach).
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Animals 2 1o 3 mm long, stout with tapering tail end, habitually resembling
Halammovortex nigrifrons. Paired eyes in front of the pharynx, with groups of
fine pigment granules between the eyes and further caudally above the pharynx.
Paired lateral vitellaries, caudally joining the paired germaries. Testes horse-
shoe-shaped. Copulatory organ with a proximal seminal vesicle. A single genital
opening in the caudal half of the body.

Male organs. Horseshoe-shaped testes ventrally of the pharynx, in stetched
organisms behind it. The caudal parts of the testes directly enter the seminal

Fig. 65. Baicalellia sewardensis. Reconstruction of the genital organs. A. Male organs. B. Female
organs.
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Table 5 Plathelminth species of the N American Pacific coast and their further distribution, as
compiled from KARLING (1962 a, b, 1964, 1966, 1967, 1977, 1980, 1982, 1983, 1985, 1986, 1989), AX &
AX (1967}, SCHOCKAERT & KARLING {1970), HOLMOUIST & KARLING (1972), KARLING & SCHOR-
KAERT (1977}, AX et al. (1979}, Ax & SorPOTY-EHLERS (1979), Soporr-Fimrsrs & Ax (1985), and
Koz10FF {1987}, References of jocalities only given if not past of the species description, for species
found in this sudy (marked by ) see resulis. References of the above list abbreviazed by the first rvo
lesters of the authors name + final two digits of the year of publication {thus, KARLING 1966 =
Ka66). In addition, Lub2 = LuTHER 1962, D668 = Donrjis 1968, Pacific distributon: C =
California, O = Oregon, W = Washington, A = Alaska; further distribution: At = Atlantic (with
suffix N North, § South, E European, A American), Arc = Arctic Sea (incl. Barents Sea), Be =
Bering Sea, Jap = Sea of Japan, Med = Mediterranean inciuding the adjoining seas (Sea of
Marmara, Black Sea), No = North Sea (including the Baltc Sea), Ga = Galapagos Isiands, So =
the coast of Somalia.

Distribution
Species Pacific Other and References

Acoels
Otocelis Inteola (Kozloff, 1965) W
Conaperta actuosa (Kozloff, 1965) W
Diatomovora amoena Kozloff, 1965 O
Paratomella unichaeta Dévies, 1966 ? No Ds68 Kog7?
Polychoerus carmelensis C Kab2a
Costello & Costello, 1938
Childia groenlandica {Levinsen, 1879) C AN Lu6Z Kaé2a

Maerostomida
& Macrostomum bicurvistyla
Armonies & Hellwig, 1987
* Macrostomum curvituba Lusher, 1947
* Macrostomum extraculumn. sp.
* Macrostomum pusillum Ax, 1951
* Macrostomum spirale Ax, 1956
* Macrostomum tenuicauda Luther, 1947
Prolecithophora
Plagiostomum abbotti Karling, 1962
Plagiostomum bartmanae Karling, 1962
Plagiostomum hedgpethi Karling, 1962
Plagiostomum hymanae Karling, 1962
Plagiostomum langi Karling, 1962
Psendostomum californicum Karling, 1962
Cylindrostoma monotrochusm {Graff, 1882)
Cylindrostoma triangulum Karling, 1962
Allostorma amoenum Karling, 1962

Tridadida
Procerodes pacifica Hyran, 1934
Nesion arcticum Hyman, 1956
Nexilis epichitonius
Flolleman & Fand, 1962
Oregoniplana opisthopora
Folmequist 8 Karling 1972
Pacificides psammophilus

i Tolmquist & Karling 1972

AN
No Med
MNo

Atll Med Ka62b

Kaé2a
Kaé2a
O Ho&Ka72

OO0 00N 0ONN Rererer

G

~
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Table 5 continued

Species

Distnbution
Pacific Other and

References

Proseriata

; Monocelis cincta Karling, 1966

? Monocelis bopkinsi Karling, 1966

Monaocelis speciator
Sopot-Ehlers & Ax, 1985
Monaocelis tenella Kading, 1966

* Minona dolichovesicula Tajika, 1982
Minona cormupenis Karling, 1966
Minona obscura Karling, 1966
Minona secla Soport-Ehlers & Ax, 1985

* Minona gigantean. sp.
Duplominona stilifera
Sopou-Ehlers & Ax, 1985
Promonotus orthocirms Karling, 1966
Astlomaria ampnilata Karling, 1966

* Archiloa tajikain. sp.

* Archiloa duplaculeatan. sp.
Archimonocelis coronata Karling, 1966
Archimenocelis semicircularis
Karling, 966
Coelogynopora brachystyla
Karling, 1966
Coelogynopora cochleare
Ax & Sopot-Ehlers, 1979

* Coelogynopora falcaria
Ax & Sopou-Ehlers, 1979
Coelogynopora frondifera
Ax & Sopou-Ehlers, 1979
Coslogynopora nodosa
Ax & Sopou-Ehiers, 1579

* Coelogynopora scalpri

Ax & Sopou-Ehlers, 1979

Coelogynopora sewatdensis n, sp.

Coelogynopora teniiformis

Karling, 1966

Vannuccia rotundosncinata

Ax & Sopou-Ehlers, 1979

Vanwnuccia tripapilfosa Tajika, 1977

ssp. americana Ax & Soport-Ehlers, 1979

Invenusta paracnida (Karling, 1966)

Nematoplana migrocapinnia Ax, 1966

Archotoplana dillonbeachensis
Karling, 1964
* Archotoplana macrostylisn. sp.
Americanaplana fernaldi Ax & Ax, 1967
* Alaskaplana velox n. sp.

=

Pluribursaeplana iflgi Ax & Ax, 1967
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Tabie 5 continued Table 5 conunued
BDistribution Distribution
Species Pacific Other and References Species Pacific  Otherand References
Onthoplana kobni Ax & Ax, 1967 W * Gyratrix bermaphroditus Ehrenberg, 1831 COA world-wide KaB:Sc77
* Orthoplana sewardensis n. sp. A Gyratrix proaviformis C
Haspiella bodegae Karling, 1964 C Karling & Schockaert, 1977
Taspiella bursituba Karling, 1964 C Scanorbyncus forcipatus Karling, 1955 C AE Ka&eSe?7
* ftaspiella belgolandica (Meixner, 1938) A No AN Paravstrorbynchus pacificus C
ssp. magna Ax & Ax, 1967 W Karling & Schockaers, 1977
Notocaryoplanella glandulosa (Ax, 1951} W No Are AxEAxX6T Austrorbynchus pacificus Karling, 1977 CcO
Serpentiplana doughertyi Karling, 1964 C Austrorbynchus californicus Karling, 1977 CO
Polyrbabdoplana posttestis Ax & Ax, 1967 W Alcha evelinae Marcus, 1949 C ArS Ka&Sc77
Parotoplana pacifica Ax 8 Ax, 1967 W Duplacrorbynchus minor C
Philosyrtis sanjuanensis Ax & Ax, 1967 W  Schockaert & Karling, 1970
Rhabdocoela * Duplacrorhynchiss major OA
* Haloplanella obtusituba Luther, 1946 A No Schockaert & Karling, 1970
Machrenthalia agilis (Levinser, 187%9) C AtN Arc Ka85 Yaquinaia m:crorqucbm O
* Maehrenthalia americana n. sp. A AtE _ Schockaert & Karling, 1970
* Byrsophlebs dubia (Ax, 1956) A No Med # Phonorhynchus helgolandicus COA AtN Arc Be KaB2
Brinkmanniella palmata Karling, 1986 cCo {Mecznikow, 1865}
* Promesostoma alaskana . sp. A Proschizorbynchella Iingnlata Kazling, 1989 C
* Promesostoma dipterostylum Karling, 1967 C Proschizorbynchella inflata Kading, 1989 C
Promesostoma bymanae Ax, 1968 W Proschizorbynchella schilkel Karling, 1989 C
Promesostoma infundibulism Ax, 1968 W Schizachilus hoxhboldi Karling, 1989 C
Tovaerminnea karkingi Luther, 1943 Paraschizorbrymchoides glandulis Schilke, 1970 No Are
ssp. pacifica Karling, 1986 < ssp. hopkinst Karling, 1989 C
* Coronbelmis lutheri Ax, 1951 A At Cheliplana californica Karling, 1989 C
Trigonostomum setigerum O. Schmide, 1852 C world-wide Ka7g Cheliplana elkbormica Katling, 1989 C
Messoplana pacifica Karling, 1986 C Cheliplana setosa Evdonin, 1971 cC Jap KaB3
Ceratopera axi {Riedl, 1954) CO Med Ga AS Kagé Balgetia pacifica Ax, Ax & Ehlers, 1979 w
Ceratopera eblersi Karling, 1986 C * Coronapharynx pusillus Luther, 1962 OA No Kagé
Ceratopera pilifera Karling, 1986 G * Pogaina alaskanan. sp. A
* Proxenetes arctica & sp. A Pogaina bicomis Karling, 1986 C
* Peychopera alaskana n. sp. A Pogaina paranygrilgis Karling, 1986 C
Cicerina bicirrata Karling, 1989 CO * Baicalellia anchoragensis n. sp. A
Cicerina triangularis Karling, 1989 O * Baicalellia sewardensisn. sp. A
* Placorbynchus pacificus Karling, 1989 oA * Fialammovortex nigrifrons {Kasling, 1935) A AN
* Placorkynchus paratetraculeatis . sp. A * Jensenia parangulata v. sp. A
Uneinorbynchus pacificus Karling, 1989 O Bresslauilla relicia Reisinger, 1929 ? AN Med KoB7
* Prognathorbynchus dividibulbosus n. sp. A )
Groveia untcomnis Karling, 1986 .
Ttaipusa bispina Karling, 1980 gg
Rtaipusa curvicirra Karting, 1980 - o . . . .
Nme!g e ng, 1980 c Pacific coast, 102 have not been found outside this region (see Table 5), Nine-
Rbi;:oiasim diﬁoniaﬁxiia?ing,é‘;%(} é teen species are suspected to have a circumpolar subaretic to boreal distribution
Litelga montereyensis Karling, . ) ) '
e fga ot MZ’%M ket Karling, 1950 & A Med since they also occur in t.he. Northern Adantic or the An;t:c Sea (Table 6).
Polycystis ali Schockaert, 1982 C So Ga Kate i However, because of our limited knowledge of the plathelminth fauna (outside
Polycystis bamata Karling, 1986 CO ! northern Europe, above all) the categories *Pacific’ and ‘circumpolar boreal’ are
e e rather provisionally. Nevertheless, applying these categories shows significant
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differences berween the plathelminth taxa. Although our knowledge on Pacific
Prosetiata is relatively high, only two species occur also outside the Pacific
(Table 6). On the other hand, the number of Pacific macrostomid ‘endernics’ is
significantly lower than the average. Five of the six recorded species are also
found in European coastal waters, mainly in salt marshes. Four of them are
truely brackish water inhabitants which favour low salinities, in contrast to
manne species which merely tolerate low salinities (Table 6).

Tabie 6: Plathelminth species suspected o have a circumpolar boreal to subarctic distribution.

Marine species Brackish water species
Childia groenlandica Macrostomum bicurvistyla
Paratomella unichaeta Macrastomum curvituba
Macrostomum pusillum Macrostomum spirale
Notocarvoplanella glandulosa Macrostomum tenuicanda
Ttaspiella belgolandica Haloplanella obtusituba
Scanorbynchus forcipatsss Byrsophlebs dubta
Phonorhynchus belgolandicus Coranbelmis luthers
Paraschizorbynchoides glandulis Corenopbarynx pusillus

Halammovortex nigrifrons

Maebrenthalia agilis
Bresslauilla relicta

Routine measurements of salinity show that strong salinity variations are
common In the Alaskan coastal area. The species living here are necessarily
adapted to short-term salinity changes. Salt marsh samples mostly showed a
rather stable but low salinity. On the other hand, because of weather dependent
differences in the water exchange between the coastal waters and the adjacent
sea, and variable amounts of melting water from coastal glaciers, salinity of most
of the beaches showed strong short-term fluctuations (shock-biotopes, DEN
HARTOG 1964). The brackish water species common with the European coastal
waters predominantly occurred in the rather stable low-salinity habitats
although some of them also entered shock-habitats to a variable degree. On the
other hand, the typical (i.e. numerically dominant or widely distributed) species
of the shock-biotopes seem to belong to a distinctly separated Pacific fauna - see
Proseriata and Kalyptorhynchia in Table 5.

The existence of some marine plathelminth species in both the northern
Atlantic and northern Pacific (Tables 5, 6) may be a consequence of a continu-
ous distribution in the northern seas. This is especially true for phytal inhabitants
like Phonorhynchus belgolandicus which often occur in coastal plankton samples
(REISINGER 1932) and which may easily be dispersed by drifting objects such as
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algae and sea grasses. However, for brackish water species such a kind of
dispersal is merely speculative. There is no indication that brackish water plathel-
minths are able to endure a long time in an entrely manne environment. A high
degree of faunal similarity was also observed between the SE Canadian and
European brackish water Plathelminthes (Ax & Armonaes 1987). This led to the
idea of a circumpolar connection of brackish water plathelminth populasions. It
is an open question, however, if these “connections” are the result of ancient
dispersal, or stations of a present continuous distribution.

K.otzebue Sound in Alaska, the N Canadian coastline, the southern part of
the Canadian Archipelago, S Greenland, Iceland, and the entire Sibirian coast-
line have a climate (subartic tundra climate) comparable to each other. Glaciers
that supply fresh water or large rivers are present at the same sites (Fig. 71).
Thus, suitable brackish water habitats may exist at the coastlines around the
entire Arctic Circle (Fig. 71), allowing the same plathelminth species to live there
even at present conditions. Many of the brackish water plathelminths in the
more temperate North Sea salt marshes prefer the winter months for activity
(ARMONIES 1987) and the winter temperatures in this region are comparable to,
or even lower than, the summer temperatures in an subarctic tundra dimate.
Therefore temperature is presumably not a limiting factor for these species.

A present faunal connection is particularly probable alongside the Sibirian
coastline. Between the Canadian Atlantic coast and Europe, Alaska represents an
intermediate station. In Alaska, fewer stable brackish water habitats (such as salt
marshes) have been studied than was the case in Canada, and the plathelminth
abundance was rather low compared with European and Canadian salt marshes.
This may be the reason for the lower absolute number of typical brackish water
species found. Nevertheless, there are 9 brackish water species common to
Europe and Alaska. This corroborates the hypothesis of a circumpolar connec-
tion of both regions along the Sibirian route. It is striking, however, that only
two brackish water species are common for all three stations and there is only a
single species common to Alaska and Canada which has not been found in
Europe, up to now (Table 7).

In the taxon Macrostomum three brackish water species are common to
Canada and Europe, and four to Alaska and Europe. But neither of these seven
species has been found at both the Pacific and Adantic coast of N America. This
supports the hypothesis of both a Sibirian and a N Atlantic connection of
brackish water plathelminths with Europe. For further tests for the hypothesis of
the existence of a boreal to subarctic brackish water community of Plathelmin-
thes with a circumpolar distribution we particularly suggest investigations along
the Sibirian coastline. General meiofauna studies showed that Plathelminthes
are present as far north as the Novosibirsk Islands (SHEREMETEVSKY 1977).
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Tabie 7: Brackish water piathelminth species which have been found in at least two of the three
regions Alaska (this study), SE Canada, and Europe (AX & ARMONIES 1987}, Because of a lack of
salinity data the classification into either brackish water species or euryhaline marine species is rather
arbitrary in some species and the list is certainly not complete,

Species which have been found in Canada and Furope

Macrastomum bamatum Puychapera spinifera Acrorlymchides robustus
Macrostamum hystricinum Puychapera bartogi Polycystididae spec.
Macrostomum rubrocinctum Proxenetes deltoides Placorbymchus dimorphis
Monacelis lineata Proxenetes unidentatis Placorbynchus octacileatus
Minana baltica Beklemischeviella Placorbynchus fechinularus
Coelogynopara schuizii angustior Baicalellia brevituba
Stygoplanellina balophila Haloplanella curvistyla Veidowskya pellucida
Prataplana salia Thalassoplanella collaris Halammovortex
Caronbelmis multispinosus Pavautelga biliol macropharynx

$pecies which have been found in Alaska and Europe

Macrostomum bicurvistyla Macrostomum tennicada Coronophbaryn:x pusitius
| Macrostomum curvituba Byrsaphlebs dubia
i Macrastomum spirale Haloplanella obtusitiba

Species which have been found in Alaska and Canada
Machrenthalia americana

Species which have been found in Alaska, Canada, and Europe
Coronhelmis lutheri Halammeouortex nigrifrons

Provided a circumpolar connection of Alaskan and European brackish water
Plathelminthes does exist, we expect that all species found in both Alaska and
Europe do also occur in brackish waters of the Sibirian coastline. Wide areas
without a corresponding plathelminth colonization would contradict the idea of
an ongoing connection. And wide areas which are exclusively occupied by
plathelminth species which are unknown from both Europe and Alaska would
falsify the hypothesis. We argue that this potential for falsification is a decisive
advantage of our hypothesis as compared with speculations like dispersal by
continental drift.

Summary
From the matertal studied during a 5 weeks stay in Seward, Alaska in 1988, 37

u o i 9 / species of free-living Plathelminthes are presented. 18 species are described:
Macrostomum extraculum, Archiloa tajikai, Archiloa duplaculeata, Minona gigan-

Fig. 71, Polar projection of the Arctic and surrounding continents with major freshwater supplies. . .
Broken line: Arctic drcle. 8 ’ PP tea, Coelogynopora sewardensis, Archotoplana macrostylis, Alaskaplana velox, Or-

thoplana  sewardensis, Maebrenthalia americana, Promesostoma  alaskana,
Proxenetes arctica, Piychopera alaskana, Placorbynchus paratetraculeatus, Progna-
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thorhynchus dividibulbosus, Pogaina alaskana, Baicalellia anchoragensis, Baicalel-
lia sewardensis, and Jensenia parangulata. ‘ ‘

Nine species also occur in European brackish waters, and 3 in Canadfan
brackish waters. Maehrentbalia americana is common to Alaska and S Canadian
habitats but has not been found in Europe. Only three species, Macrostomum
pusillum, Coronbelmis Iutheri, and Halammowortex nigrifrons are known from
Alaska, Canada, and Europe. ‘

’IT}k:’resuIts a;rroborate the hypothesis of the existence of a boreal to subpolar
brackish water community of Plathelminthes with circumpolar distribution. The
respective European, Canadian, and Alaskan populations seem to be connected
both via the N Atlantic and the Sibirian coastline, but single species may be
restricted 1o either route.

Zusammenfassung

Von dem wihrend eines fiinfwéchigen Aufenthalts (198 8.) in Seward, Alaska,
studierten Material werden 37 Arten freilebender Plathelminthen be.l‘lan.deit‘ 1?3
Arten werden neu beschrieben: Macrostomum extraculum, Arc/?i[ga tajikai, Archi-
loa duplaculeata, Minona gigantea, Coelogynopora sewardensis, Archotoplana
macrostylis, Alaskaplana velox, Orthoplana .sewardens;s, Maehrenthalia ameri-
cana, Promesostoma alaskana, Proxenetes arctica, Ptychopera a[a.skana, Pfacorbyn‘-
chus paratetraculeatus, Prognathorbynchus dtzwdzbuiboms., Pogaina alaskana, Bai-
calellia anchoragensis, Baicalellia sewardensis und Jensen ia paran gz?:!aza, ‘

Neun der in Alaska gefundenen Arten kommen au(.:h in eu?optiiscben und 3 in
kanadischen Brackwasserhabitaten vor. Maebrenthalia americana tritt sowohl in
Alaska als auch in Kanada auf, st aber nicht m Europa nachgewiesen. Nur dre;
Asten. Macrostomum pusillum, Coronbelmis lutheri und Halammovortex nigri-
Froms ;ind von Alaska, Kanada und Europa bekannt. ‘

Die Ergebnisse bestirken die Hypothese der Ixistenz einer bo.real.en bis
subpolaren Lebensgemeinschaft von Brackwass:i:pP%athelminthen mit circum-
polarer Verbreitung. Die betreffenden Populationen in Europa, Alaska und
Kanada kénnen entweder iiber den Nordadantik oder tber die Sibirische Po-
jarkiiste miteinander in Kontakt stehen.

Abbreviations in the figures

ac ATFIUT COMMUDE cop L‘opu]atoz-y_lm l_l; o
afp  acessory female genital pore dgi ductus genito-intestinalis
b bursa fge  female genial canal

g cement glands fgp  female genital pore
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ge germary =3 receptactlum seminis
go glandular organ sg shell glands
gvd  germo-vitello-duct st stylet
i intestine syn  syncytial dssue
mge  male genital canal te tests
mgp  male genital pore ut QLerus
od oviduct vi vitellary
Pg prostatic glands vp vaginal pore
pv prostatic vesicle Vs vesicula sesinalis
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