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Introduction. 

The close examination of the Hydrocorallines meets perhaps with more difficulties than the 

study of the skeleton-bearing Hexacorallia, owing partly to the porous skeleton of the colonies, 

partly to the delicate nature of the organisms. The characteristics can be determined roughly by 

means of Dr. Koch’s detailed method in which thin sections of the colonies are prepared by grinding 

with the stained soft parts in situ. The structure of the skeleton can also in part be studied by 

breaking the colonies as Hickson (1912 p. 891) seems from the following remark to have done. “The 

way in which it is possible to study the shape of the gasteropore styles is to make a vertical fracture 

in a plane parallel with the long axis of a branch. In a large percentage of such fractures the whole 

length of at least one gasteropore with its style will be exposed”. It is evident however, that this 

method is not suited to form the base of a more thorough and systematic investigation of the skeletal 

parts of the colony. Where it is necessary for the observer to make his results free from chance 

irregularities he must have recourse to the somewhat slower method of grinding. In the present 

studies this latter method has throughout been used in the examination of the skeleton. The soft 

parts are first removed by means-of Eau-de-Labarraque, and pieces of the colony have then been 

ground down on a fine and level whetstone as far as seemed necessary in each single case. For 

general systematic work it is usually sufficient to grind down a branch to about its median longi- 

tudinal plane; in a Stylaster, for example, the majority of the gasterostyles will in most cases 

appear quite free in the middle of the gasteropore. On the finely polished ground surface it will also 

be possible to study the course of the fine canals. Where there is question of examining the finer 

structure of the calcareous skeleton, however, this procedure is not sufficient and it is necessary in 

addition to have thin sections of the same kind as the geologists use in their studies. 

Since Moseley’s fundamental work on the Hydrocorallines appeared in 1881 investigators have 

mainly directed their attention towards unravelling the features of the skeleton of the colonies. Ex- 

cluding a couple of smaller papers on the gonophores of a few species, no observer since that time 

has sought to penetrate deeper into the organisation and finer structure of the Hydrocorallines. The 

result is, that we cannot yet be said to have full knowledge of their affinities and thus of their syste- 

matic position, a matter I shall return to later. — On studying Moseley’s work we see at once, that 

none of the species hitherto found in the northern seas have been closely investigated; as will 

be shown in the following; even their specific characters have been more or less imperfectly 

The Ingolf-Expedition, V. 5. - 



2 STYLASTERIDAE 

studied. It was thus of the highest importance to examine the soft parts of the northern Hydro- 

corallines more thoroughly; as Pax correctly remarks in a recent work on stony corals (1910 p. 65), “wir 

diirfen uns nicht verhehlen, dass jede Art, von der nur das Skelett vorliegt, als unvollstandig bekannt 

gelten muss, gleichgiltig, ob ihr anatomischer Bau fiir systematische Zwecke verwendbar ist oder nicht.” 

It appears from the investigations, that the least injurious solution with which to remove the 

calcareous constituents is that recommended by Pax (1910 p. 71): 100 parts 70 °/, alcohol, 10 parts con- 

centrated nitric acid and 2 parts concentrated, aqueous phloroglucine solution. In small pieces of the 

colony the calcareous parts are usually completely removed during about 12 hours; larger pieces have 

sometimes to remain in the liquid up to 48 hours before all the carbonate of lime is removed. The 

coarser structure is then studied most easily by means of thick celloidin sections, the finer by means 

of thin paraffin sections. The staining methods depend in part on the fixation. In most cases I have 

obtained excellent pictures on staining with haematoxylin and counterstaining with eosine or picric- 

acid-fuchsine (van Giesson’s). It is of interest to note, that the structureless organic tissue, which 

intersects the skeleton in all directions, is coloured very intensely by the eosine and acid-fuchsine 

in the same way as the supporting lamellae of the zooids, whilst the picric acid does not affect it in 

van Giesson’s staining method. — 

I cannot refrain from dwelling a moment here on the mineralogical composition of the skeleton. 

Pax has investigated the skeleton of F/abellwm inconstans and found, that it consists of aragonite. 

He also brings together (1910 p. 70) the results of previous investigations in the same direction. Ac- 

cording to his summary calcite has been determined as skeleton in Corallium, Isis, Tubipora, Cystt- 

phyllum and Anabacia, whilst aragonite has been found in the following genera of Coelenterates: 

Heliopora, Montipora, Echinopora, Distichopora, Madrepora, Stylopora, Pocilopora, Millepora, Seriatopora, 

Goniastraea, Podobacea, Galaxea, Fungia, Dendrophyllia, Porites, Astroides, Hydnophora, Sclerohelia, 

Coeloria, Pterogyra, Merulina, Favia, Stylaster and Trachypyllum. — At my request the assistant at the 

Geological Institute of the Polytechnic High School in Trondhjem, Dr. C. W. Catstens, has examined 

the skeletons of our four northern Stylasterids. Examination by means of Meigen’s reaction has 

shown, that the skeleton in all four is formed of aragonite. 

We here face one of the great problems of biology.. There can be no doubt, that the power 

of animals to produce aragonite in the one or the other manner must stand in connection with their 

power to make use of the magnesium of the sea-water; according to the investigations of mineralogists 

namely all aragonite contains magnesium. But what makes the matter so puzzling is, that alongside 

the animals which have aragonite skeletons live some others, which like Corallium, Tubipora, Cysti- 

phyllum and Anabacia form calcite skeletons. This shows that it cannot depend on a mere chance 

whether the animal builds its skeleton of aragonite or calcite. It seems more than doubtful that 
the crystalline system should be of any importance here. Physical characters might probably be 

found in aragonite, which for most of the marine animals make it biologically more profitable than. 

calcite. Unfortunately the differences between aragonite and calcite in physical regards are still- 
so imperfectly known, that we are unable to form any reasonable supposition as to what part their 

occurrence plays in the biology of the marine animals. 
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The Stylasteridae of the North Atlantic. 

Pliobothrus Pourtalés 

The colonies are branched fan-shaped, often with dichotomously divided branches and branchlets. 

The gasteropores and dactylopores open irregularly over the surface of the colony and are not collected 

into cyclic systems. The dactylopores open out on the top of lower or higher tubular projections. 

The gasteropores are of varying depth, sometimes closed below by one or more tabulae; both the 

gasteropores and dactylopores sometimes open without distinct ending into the large, irregular, central 

longitudinal canals of the colony. The gasteropores and the dactylopores have no styles. 

With this diagnosis the genus agrees fairly closely with the Piobothrus of Moseley (1881 p. 94). 

There are a few changes however which require further mention. Moseley included as a generic 

character in his diagnosis the absence of tentacles in the gasterozooid, in spite of the fact, that his 

own investigations indicated that Pliobothrus tubulatus Pourtalés has 5—6 tentacles on the gasterozooids. 

When we remember the great variation to which the number of tentacles is subject in other genera, 

where they have been studied, this character is of extremely problematic value as generic character. 

The same applies to the form of the polyps, which more than anything else is dependent on the state 

of contraction and preservation. So long as we are unable to demonstrate more constant peculiarities 

in the form of the polyps than hitherto, it has no great value even as specific characteristic. The 

number of the gonophores in the ampullae must also be referred to the specific characteristics and 

may even here be of subordinate importance. 

A close study of Pliobothrus symmetricus shows, that the pores of the zooids vary greatly in 

length and often stand in open communication with the large central canals which appear irregularly 

in the branches. This blots. out the boundaries between Pliodothrus and the genus Steganopora recently 

described by Hickson and England (1905 p. 26). Open communications between the gasteropores 

and the dactylopores may also exceptionally be found in Pliobothrus symmetricus. Steganopora must 

therefore be included under Pliodothrus. The species Steganopora spinosa Hickson and England, the 

only known species of this genus, stands very near to Pliobothrus tubulatus Pourtalés and will possibly 

on closer examination prove to be identical with the latter. 

Pliobothrus symmetricus Pourtalés. 

1871 Pliobothrus symmetricus, Pourtalés, Deep-Sea Corals p. 57, Plate IV, figs. 7 and 8. 

1874 — = , P. M. Duncan, Madreporaria .... “Porcupine” p. 336, Plate 49, fig. 7. 

1879 — — , Pourtalés, Corals .... “Blake” p. 211. 

1881 — — , Moseley, Stylasteridae “Challenger” pp. 48, 80 and 84, Plate VIII, fig. 2. 

The fan-shaped colonies are normally branched in one plane; sometimes a portion of the colony 

may develop to a new fan, which forms an angle with the primary plane. There is no distinct or 

prominent main stem. The gasteropores are evenly distributed throughout the colony, somewhat more 

numerous on the front than on the back. The dactylopores, which open out on low, broadly conical 
1* 
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prominences, are mainly found on the front and lateral sides of the branches and are here irregularly 

arranged between the gasteropores. The gasteropores are sometimes provided with one or a few 

tabulae; both the gasteropores and dactylopores are sometimes in open communication with the ir- 

regular, large, central canals in the colony, exceptionally also with each other directly. The gastero- 

zooids have no tentacles. The dactylozooids, which are attached by a narrow base in the pore, have 

a central lumen. — The ampullae are deeply placed. The male gonophores are composite and are 

developed singly in the ampullae. — The surface of the colony is smooth, not reticulate. 

Colour (in alcohol): yellowish dirty gray. 

Occurrence: at Florida and in the Northern Atlantic in depths of 190—700 m. 

Material: 
“Ingolf’ St.55 63°33’ N., 15°02’ W. depth 594m. 5.9°. C. 

— - 57 63°35’ - 13°02’ - — 658 - 34°.C 

On the Ingolf Expedition some fragments and a complete colony of this peculiar species, which 

at first sight is all too readily regarded as a Bryozoon, were taken. The intact colony (PI. I, figs. 1 and 2) 

shows the marked tendency of the species to branch dichotomously. This characteristic is also clearly 

seen in Pourtales’ and Duncan’s drawings. How far this is more than a specific character we are 

unable at present to determine with certainty, as only a few quite small fragments have been found 

of the other species of the genus Pliobothrus. Pourtalés’ drawing of Pliobothrus tubulatus (1871, 

Pl. 4, fig. 9) suggests however, that we have here a specific character, the fragment figured at any rate 

is not branched dichotomously. 

There is in general no very marked main stem in Phobothrus symmetricus, nor do its branches 

show any regular difference in thickness. In this regard the intact colony of the “Ingolf” differs from 

those described earlier; the unbranched, basal part of the colony may best be described as a kind of 

main stem, although its dimensions do not in reality differ obviously from those of the branches. 

The other, somewhat smaller fragments are not so distinctly and simply fan-shaped. Single branches 

show a tendency to new fan formations in planes almost at right angles to the primary plane of the 

colony. As no other difference could be detected between the colonies, however, this must be 

considered as purely chance variations in the colonial form. — There is a sharply marked difference 

between the front and back of the colony. On the front the pores are evenly and densely distributed 

over the whole of the surface and here the dactylopores are present in large numbers; on the back, 

on the other hand, the dactylopores have practically disappeared and the number of gasteropores is 

also somewhat reduced. The difference becomes the more pronounced, the nearer we come to’ the base 

of the colony, the pores on the hind surface becoming more and more reduced both in number and 

size. In the above-mentioned, more irregularly branched fragments, all difference between the front 

and back disappears on the branches which emerge from the primary plane of the colony; the pores 

are evenly and densely distributed on the whole surface of these branches. 

Under a low magnification already (PI.I, fig. 3) we notice larger and smaller pores, which, 

however, are not arranged in rows or systems. The larger pores — gasteropores — have their opening 

plane at the level of the colony surface, whilst the small pores — dactylopores — are found on the 

top of small, conical protuberances, As mentioned above, the number of the dactylopores especially 
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is reduced on the hind surface of the colony; what may be the cause of this our imperfect knowledge 

of the biological conditions of the Stylasterfdac does not enable us to explain. 

If we grind down the branches to about the median longitudinal plane we are able to see the 

pores in the whole of their length (Pl. III, figs. 19 and 20) and it becomes 

apparent that these have a typical bend in their course, curving inwards 

towards the longitudinal axis of the branch and then downwards towards 

its base. The pores — especially the gasteropores — are of varying length; 

the terminal pores are, as a rule, quite short and much shorter than those 

we find further in on the branches. This indicates a terminal and centrifugal 

growth in the branch and gives us the key to the understanding of the bent 

course of the pores (Text-fig. A). The pores are first formed at or near the 

tip of the branch and approximately in its longitudinal direction; during the 

growth of the branch the pore is gradually moved down on its cylindrical 

part. The plane of the opening of the pore lies at each place approximately —_‘Text-fig. A. Diagram showing 
: . , Z ; Z the arched development of the 

at right angles to its longitudinal axis and the latter will therefore become pores in Ptiobothrus symmetri- 
cus during the growth of the curved during the growth of the branch, as will be seen from the ac- iret 

: y: 

companying diagram. 

A few of the gasteropores open into large, irregular, longitudinal canals, which are formed 

secondarily in the central part of the branch; often however their base is formed of one or two tabulae. 

In their original form the gasteropores are cylindrical with a slightly expanded basal part in which 

the zooid is attached; but during growth the gasteropores often assume a more irregular appearance. 

The dactylopores also are of varying depth; they are cylindrical, more or less curved and have a 

slightly constricted opening region; the pore aperture itself, as mentioned, is situated on the top of a 

slightly prominent, almost wart-shaped protuberance. — The calcareous substance of the colony is 

penetrated longitudinally and transversely by fine canals in which the stolons lie. No regular arrange- 

ment could be noticed in these fine canals, neither in Plobothrus symmetricus nor in our other North 

Atlantic Stylasteridae. 

The connection of the pores and canal system in Pliobothrus symmetricus is of special interest, 

when we compare with the genus Steganopora established by Hickson and England (1905, p. 26). 

The open communication, which is not so very seldom observed between the pores and an irregular 

central canal system in Phobothrus, is said by Hickson and England to be a constant and always 

occurring character in Steganofora and here also results in an open and direct communication 

between the gasteropores and the dactylopores. Such a communication also occurs irregularly in Plzo- 

bothrus symmetricus and we cannot consider this as a fundamental difference between this species and 

Steganopora spinosa, as maintained by Hickson and England. In reality there is here only a gradual 

difference, which by no means entitles us to make a generic distinction and the last-mentioned species 

must therefore be referred to the genus Plobothrus. 

Moseley (1881) has shown, that the structure of the zooids in Pliobothrus symmetricus is very 

characteristic. The gasterozooid (Text-fig. B) has a fairly broad basal part, from the circumference of 
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which the stolons emerge. Examination of serial sections seems to suggest, that the endoderm in the 

basal part itself is strongly vacuolated; but this may also be due to the imperfect state of preserva- 

tion. The protoplasm is here strongly granulated and all indicates, that the albumen cells (cf. Schneider 

1902 p. 579) form the principal mass of the endoderm in the basal part of the polyp, whilst the 

nutriment ‘cells are in majority in the endoderm of the free wall of the 

zooid. Apart from this localisation of the cell types the gasterozooid agrees 

in the whole of its structure with the Hydroid polyp, as is clearly shown by 

the figures (Text-fig. B, Pl. III, figs. 28 and 29). Whilst the large cnidocysts 

occur in fair numbers in the stolons, the small ones are concentrated in the 

walls of the zooids. In the gasterozooids (Pl. III, fig. 29) the cnidocysts are 

‘Text-fig, B. The contracted accumulated densely in the ectoderm near to the mouth of the polyp and 
gasterozooid of Pliobothrus 

symmetricus, ec = ectoderm, 

en= endoderm, m=mouth, are more uniformly distributed in the ectoderm in the whole length of the 
§ = stolones, gw =the epi- 

thel of the gasteropore, pf 

= mouth of the gastero- Moseley’s drawing (1881 Pl. VIII, fig. 2) the gasterozooid should have a wide, 
pore, (°];). 

entirely disappear further down on the polyp wall; in the dactylozooids they 

zooid, but become however less numerous near its basis. — To judge from 

cruciform mouth in Pliobothrus symmetricus. The mouth of the polyp is 

closed in all the specimens examined from the “Ingolf? Expedition and is neither larger nor shaped 

differently from that of the Hydroids generally. The cruciform appearance noted by Moseley is 

clearly due to chance, for the protruding parts of the endoderm in the numerous sections examined 

vary greatly in form, size and number. 

In their discussion of the family characters of the Stylasteridae Hickson and England state 

(1905 p. 13): “The solid scalariform endoderm of the ‘dactylozooids is another very distinctive feature 

of the group”. This does not hold good for Plobothrus symmetricus; the dactylozooids have a distinct 

lumen in their centre, as shown in transverse sections (Pl. IV, fig. 34): The authors cited maintain, 

that “the scalariform tissue is clearly a much more differentiated tissue”, — naturally, under the tacit 

assumption, that the dactylozooid is a reduced polyp. This would suggest, therefore, that Moseley’s 

view of Pliobothrus as a primitive genus of the Stylasteridae is correct. : 

There is one condition, however, which seems to point in the opposite direction; this is the 

male gonophores and their structure. Moseley indicated already, that their appearance differs from 

that found elsewhere in the S¢y/asteridae. But his drawing (1881 PI. VIII, fig. 3) is in so far misleading, 

as it gives the impression, that the difference only consists in a denser accumulation of very small, 

single gonophores. A series of sections through the male gonophores (Pl. IV, figs. 4o—42) shows ex- 

tremely aberrant features. Each ampulla contains a single, fairly large, globular gonophore, which is 

composed of a number of follicle-like portions (pseudofollicles); the reproductive cells are in extremely 

different stages of development in the various pseudofollicles of the gonophore. The spadix as‘a rule 

is slightly branched between the pseudofollicles and sometimes we find, that slender connecting bridges 

lead from the stolons of the ampullar wall over to other parts of the gonophore wall than those where 

its spadix connects with the stolons of the colony. — Hickson (1891) has demonstrated the forma- 

tion of a “seminal duct” in Stylasteridae where the male gonophores are of primitive structure. Such 

a formation can certainly not be found in Piobothrus symmetricus, The apex of the compound gono- 
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phore is prolonged (Pl. IV, fig. 42) but seems never to reach the surface of the colony. To 

judge from serial sections it opens out into one of the surrounding stolon canals of the calcareous 

skeleton at the side of and not in the stolon itself. The available material however is not sufficiently 

well-preserved to enable these conditions to be closely studied, nor does it give any clear picture of 

the structure or development of the opening of the gonophore. 

It would be of great interest to clear up the origin and development of these compound gono- 

phores. Probably we have here a secondary coalescence of the whole gonophore complex which we 

find collected into the single ampulla in most of the other Sty/astertdae. The branched spadix and 

the variating stage of development of the reproductive cells in the single pseudofollicles point in this 

direction. Investigation of the Sty/aster species shows, that the male gonophores in an ampulla are in very 

different stages of development and thus function over a long period; the successive maturation, which 

obviously must be of great importance for the species, is thus retained in Phobothrus symmetricus after 

the gonophores have become fused into a single complex. Unfortunately the material has not per- 

mitted any close study of the development of the gonophore in the present species. — I was unable 

to find other developmental stages of the female gonophores than those already known from the 

work of Moseley. Thus nothing was found which differed from his description. — 

Pliobothrus symmetricus was first described by Pourtalés (1871) from the Florida reefs, 

where it seems to be common between 180 and 300 m. in depth. The species has only once been 

met with in the Northern Atlantic, where P. M. Duncan (1874) mentions it from the cold area of 

the Faeroe Channel. 

Stylaster Gray. 

The usually fan-shaped colonies have the zooids collected into closed cyclosystems, which show 

no trace of opercula. Both the gasteropores and the dactylopores are provided with styles; the dactylo- 

styles however may be rudimentary. 

On the basis of this diagnosis we must also include the genus A//opora Ehrenberg in Stylaster. 

Hickson and England (1905 p. 6) rightly point out- how small and doubtful the characters are, 

which are said to distinguish the two genera. In reality there are quite even transitions between the 

genera. None have shown this more clearly than Hickson and England, who following the 

proposal of Studer group the species into four divisions: “A. Cyclosystems on lateral sides of branches 

only; B. Cyclosystems on lateral sides of branches and a few on the surfaces; C. Cyclosystems evenly 

distributed over the surfaces of the branches, and D. Cyclosystems on the anterior surface of the 

branches only.” The first two groups stand extremely near to each other and should be embraced 

within one main group or subgenus /ustylaster; the last group has just the arrangement of the 

cyclosystems which is characteristic of A/lopfora; species like Stylaster divergens Marenzeller and A/dlo- 

pora rosacea Greeff obviously occupy intermediate positions between our northern AWofora species with 

its hardly prominent cyclosystems and those S¢ylaster species which have very prominent, almost 

stalked cyclosystems. For group D. the old generic name A//ofora should be retained. 

The genus. Stylaster is represented in the Northern Atlantic by three species, which have been 

confounded several times. When the ampullae are strongly developed the colonies in our Zw- 
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stylaster 'species may sometimes become so blown up and deformed that they may easily enough be 

confused with the AJd/ofora species. To facilitate the [determination in difficult cases I give in the 

following table their distinctive features. 

gemmascens roseus norvegica 

Cyclosystems || with r2—20, normally 14—18dactylo- | with 8—16, normally 9—11 dactylo- | with 5—9, normally 6—7 dactylo- 

pores. Wall of gasteropore deeply | pores. Wall of gasteropore slightly | pores. Wall of gasteropore slightly 

incised towards the dactylopores. incised towards the dactylopores. | incised towards the dactylopores. 

Gasterostyles conical, twice as high as broad. | almost globular with same breadth almost globular with same 

as height. breadth as height. 

Ampullae (9) || near thesurfaceand projecting like a | near thesurfaceand projecting likea | deeply embedded, scarcely seen 

hemisphere; equipped with bluntspines. hemisphere; without spines. externally on the colony. 

Subgenus Eustylaster nov. 

Stylaster gemmascens (Esper) Milne-Edwards et Haime. r 

1768 Madrepora virginea, Gunnerus, Om nogle norske Coraller p. 56, Tab. VIII, figs. 2—4. 

nec 1758 Madrepora virginea, Linné, Systema naturae ed. X, vol. I, p. 798. 

?1797 Madrepora gemmascens, Esper, Fortsetzungen der Pflanzenthiere, T. I, p. 60, Tab. 55. 

1857 Stylaster gemmascens, Milne-Edwards, Histoire naturelle des Coralliaires p. 130%). 

1873 oe a , G. O. Sars, Dyrelivet paa vore Havbanker p. 45. 

21874 — — , pars, P. M. Duncan, Madreporaria .... “Porcupine” p. 332. 

187900 — oa , Storm, Bidrag til Kundskab om Trondhjemsfjordens Fauna p. 24. 

1881 -- — , Moseley, Stylasteridae “Challenger” p. 86. 

1882 -= — , Storm, Bidrag til Kundskab om Trondhjemsfjordens Fauna IV, p. 25. 

IgIO - — , J. A. Thomson, Note on a Hydrocoralline from Rockall p. 61. 

1912 — — , Nordgaard, Faunistiske og biologiske iagttagelser p. 7. 

IQI2 _ — , Arndt, Zoologische Ergebnisse, I, p. 122. 

The fan-shaped colonies have as a rule a concave front surface and show a distinct difference 

between stem, main branches and small branches. The cyclosystems are placed laterally and alternately 

on the outermost small branches and their main axis forms almost without exception a pointed angle 

of less than 45° with the axis of the branch; they are oval, except those just at the tip of the branch 

which may be circular, and show from 12 to 20, normally however 14--18 quite separate dactylopores, 

each provided with a rudimentary dactylostyle. The wall of the gasteropore shows deep incisions to- 

wards the dactylopores. The gasterostyle is conical, twice as high as broad. The gasterozooid 

has 4 quite small tentacles. — The female ampullae project like hemispheres above the surface of 

the colony and when fully developed are equipped with 1—7, generally 2—4 small, blunt spines. The 

surface of the colony is smooth and indistinctly reticulated. 

Colour: white or faintly rose-red with darker yellowish red gasterozooids. 

Occurrence: west coast of Norway, Denmark Strait in 50—560 m. depth, Rockall. (Indian Ocean?) 

') This work contains a detailed list of the older synonymy. 
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Material: 
“Ingolf” St. 15 66°18’ N. 25°59’ W. 620m +075°C, 

Hjeltefjord ca. 150m. 

Gidsk6é (Séndmére) ? 
West coast of Norway; _. ‘2 

Sondmore ? 

Trondhjem Fjord 50—4o00m. 6.5—8.5° C. 

The form and appearance of the colonies are subject to such great variations in S¢y/aster 

gemmascens, that we may often be in doubt as to whether one and the same species is before us. The 

available material was very large, especially from the Trondhjem Fjord, where the species is fairly common 

and more luxuriantly developed than from any other locality hitherto known; further, I was able to examine 

a number of colonies from the west coast of Norway and lastly a couple of small fragments from 

“Ingolf’ St. 15. Examination of this very large material shows the relationship of all the many 

different kinds of variants, partly owing to series of chain-forming variants, partly on account of 

apparently quite different growth-types being present in different branches of single colonies. Hickson 

in several of his works has divided up some of the species into a series of different “facies”. As the 

most illustrating examples I may mention his treatment of Stylaster eximius Duchassaing et Michelotti 

(1905) and Zrrina nova-zelandiac Hickson (1912). The deeper meaning of these “facies” is not apparent from 

his method of treatment; they seem only to illustrate the varying growth modifications of the species; nor 

do we obtain any information as to the biological conditions under which they appear. In dealing with 

the present species, therefore, I discard the subdivision into “facies”, which only serves to give the misleading 

impression that the species is divided into distinctly separated growth forms or types. 

There is always a distinct difference present between the front and hind surfaces of the colony 

in Stylaster gemmascens and the more or less composite, fan-shaped colony is almost always bent some- 

what inwards, so that the front surface becomes more or less concave. To give any explanation of 

the biological significance of these structural features cannot be done with certainty at present, least 

of all for our northern species, which only live in great depths. A conclusion by analogy from tropical 

species is excluded, since, as Hickson and England (1905 p. 4) point out, we lack all knowledge of 

the biology of these animals. — There is a gradual increase in thickness from the outermost small 

branches and inwards towards the thick main branches and main stem; the last are almost entirely 

free of cyclosystems. The small branches may sometimes show coalescences, but this is seldom. 

On the outermost, fine branches we see how the cyclosystems arise alternately on the laterai 

sides of the branch; this is the primary condition in the species. The larger cyclosystems however 

are not restricted to the lateral part of the branch; they also extend far in over the front surface of 

this, as can be seen regularly a few millimetres inside the tip of the branch. The increase in thickness 

of the branch proceeds most rapidly on the hind surface; in this we may have one of the causes of 

the colony’s tendency to bend in towards the front surface. It has the further effect, that the cyclo- 

systems are secondarily moved more and more forwards towards the front of the branches, the nearer 

we come to their origin; at the same time a few irregularly situated, new cyclosystems arise between 

the old. Here and there we also find, that cyclosystems appear quite singly on the back of the colony 

but their number here is always very small. 

The Ingolf-Expedition. V. 5. 2 
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When the material available only consists of some few fragments of .Stylaster gemmascens, we 

may often be inclined to divide it up into several species, as already mentioned. Some pieces 

(Pl. I figs. 5—6) show a regular aspect with uniformly constructed branches; others on the other hand 

(Pl. I, figs. 4 and 7) are irregular in their mode of branching and in the arrangement of the cyclosystems. 

A larger material soon shows however, that there is no justification in creating subspecies on the 

basis of these variations. Often the appearance of the ampullae may alter the regular structure of the 

colony, though not quite so much as in the following species, with which it can easily be confounded. 

The most reliable mark of distinction between the two species is found in their cyclosystems and 

gasterostyles. But the female ampullae also afford good characters; in Stylaster gemmascens they are 

equipped with a varying number of conical, blunt spines; normally we find 3 or 4 of these on the 

ampulla, more seldom 2 or 1; often the number may also be larger and once 7 spines were found on . 

a single ampulla. When the ampullae occur in larger number, these small spines appear in quantities 

between the cyclocystems and make the boundaries and arrangement of these indistinct to the naked 

eye (Pl. I fig. 7). Closer examination however shows that the cyclocystems are comparatively little — 

affected by the ampullae. ; 

The cyclosystems appear as small, oval, stellate elevations except at the very tip of the branches, 

where they are still circular in circumference. Even the tops of the septa-like separating walls between 

the dactylopores project somewhat strongly above the surface of the colony. The number of the dac- 

tylopores in the cyclosystems varies from 12 to 20; in general there are from 14 to 18 dactylopores 

round a gasteropore. The wall of the gasteropore shows a deep incision towards the dactylopore. 

Any fusion of the dactylopores which lie side by side could not be detected, as is often the case in 

some tropical species. — Carefully prepared longitudinal sections made by grinding readily show the 

gasterostyle (Pl. III fig. 21); in Stylaster gemmascens it is pointed, conical and almost twice as high as 

broad. A thin section (PI. III fig. 24) shows clearly its lattice-work structure. The dactylostyles are reduced 

to faint, irregular elevations on the outer wall of the pores; they are very difficult to observe. — 

Thin sections of the stem and main branches show very distinctly, that the growth here as in our other 

northern Stylaster species proceeds centrifugally and periodically; but it still remains to discover, what 

influences in the sea produce this periodic growth in the colonies, 

The gasterozooid has the same structure as the hydroid polyp, when we exclude the secondarily 

formed gasterostyle (Text-fig. C, Pl. III fig. 25). Partly near to and partly somewhat below the opening 

of the mouth we find four quite small, almost rudimentary tentacles. The small cnidocysts of the 

polyp are gathered in these tentacles, though without leading to the formation of a typical, thickened, 

distal part such as is found on the capitate tentacles of the Corynidae; their structure agrees fully with 

the thread-like tentacles we find in the athecate Hydroids. The ectoderm of the gasterozooid is nor- 

mally destitute of stinging cells otherwise. The cell boundaries in the ectoderm are very difficult to 

make out; the whole structure here agrees with that of the Hydroids. Often we can observe out- 

runners which connect the ectoderm of the polyp wall with the epithelium of the gasteropore wall; 

these resemble the irregular outrunners, which are often found in the thecaphore Hydroids and which 

here connect the ectoderm of the hydranth with the hydrotheca outside the true, basal line of attach 
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ment. — The gasterozooid is provided with a strongly developed, supporting lamella. The endoderm 

cells are high and show the same cell types that are usually found in the lower Coelenterata; the en- 

doderm continues on to the gasterostyle and forms its epithelial covering. Distinct cell boundaries 

can in general not be observed in the endoderm of the gasterostyle; the granulated 

structure shows, that the albumen cells are decidedly in majority here, whilst 

Schneider’s “N&ahrzellen” (1902 p. 579) compose the main mass of the cells in 

the endoderm of the free gasterozooid wall. 

A transverse section of the basal part of the gasterozooid gives an extremely 

characteristic picture (Pl. IV fig. 32). The tissues collect into separate columns 

which gradually become smaller in diameter and pass over into the stolons. No 

lumen could be detected in these columns until they change over into the typical 

stolons. Nor do they show any sign of differentiation into ectoderm and en- 

doderm like the stolons. The number of columns does not seem to be constant. 

The dactylozooids (Pl. 1V fig. 33) have a very thick and muscular sup-  Text-fig. GC Diagram- 
matic median section 

through the cyclosystem 

than the gasterozooid. The thick ectoderm of the free wall of the dactylozooid of Stylaster (Zustylaster) 
gemmascens. The tentac- 

les are not represented 

scalariform and compact and thus the dactylozooid has no central lumen. The _ in this section. d= dac- 
é . F 3 . tylozooid, g= free por- 

endoderm is on all sides surrounded by the supporting lamella and is not con- 45... of the bo iy-wall of 

nected with the endoderm of the stolons. The nutrition of the dactylozooid from _ the gasterozooid, gs = 
gasterostyle. 

porting lamella and show a more marked power of expansion and contraction 

is densely beset with cnidocysts, but the zooid is not capitate. The endoderm is 

the stolons must therefore take place througt its ectodermal wall. — 

In spite of the very large material available for investigation I did not succeed in finding 

the male colonies and determine their number of gonophores in the ampullae. Nor were young stages 

of the female gonophores found in the numerous sections. The fully developed female gonophores 

(Pl. V figs. 46 and 49) have a complicated spadix. From a narrow base, where the main stolon enters 

into the ampullae, the spadix spreads out semispherically; it is formed by numerous, fine, endodermal 

blind sacs, the narrow and irregular lumens of which radiate out like the rays of a star from the centre of 

the base of the gonophore. As the single blind sacs as a rule have a twisted course and not seldom 

branch, the whole picture thus seems very complicated at first sight. The ripe ovum rests on the spadix 

like one hemisphere on another and the spherical gonophore, which occupies the ampulla, is surrounded 

by a thin endodermal layer. The colonies are not hermaphrodite and it is a puzzle even how fertiliza- 

tion takes place in these animals with their closed ampullae. — As the ovum gradually develops to a 

planula larva and grows in size, the spadix atrophies, its large cell material being probably used for 

the nourishment of the ovum. When the spadix is more reduced (Pl. V fig. 50) its structure be- 

comes more distinct. — Other stolons of the wall of the ampulla may also secondarily come into 

connection with the gonophore and thus increase the amount of nourishment during the embryonal 

development. 

It has long been an open question whether the larva ruptures the roof of the ampulla when 

it escapes. A series of sections through a number of large, empty ampullae points in an opposite 

direction; in spite of the fact, that the larva must just have escaped from the ampullae, their roof is 
2* 
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quite intact. It is probable indeed, that a fairly small opening is simply formed in the roof of the 

ampulla, through which the larva escapes. This opening is at once closed again and the ampulla 

persists for some time as a large empty space after the larva has escaped. The further fate of the 

ampulla has not been observed. 

The synonymy of the species offers several difficulties. It is exceedingly doubtful, if it really 

was this species which Esper (1797 p. 60) described under the name of Madrepora gemmascens and 

the question cannot be settled from the literature. The reason for nevertheless retaining the specific 

name gemmascens here is, that our commonest northern S¢y/aster, wherever it is mentioned in the 

literature, appears under this name. Esper’s specimens came from the Indian Ocean but no one 

has later found the species there. — The first quite certain and detailed description of the species is 

to be found in a treatise of Gunnerus (1768 p.56), who erroneously identified it with Linne’s Madre- 

pora virginea;, his drawings are the best which have ever been given of the species and the identification 

is all the more certain because his specimens are still preserved in the Zoological Museum of Trondhjem. 

One of them is reproduced in fig. 4 of Pl. I. Gunnerus examined several colonies of this species from 

the west coast of Norway, but his work has been passed over by later investigators and thus Esper 

has erroneously been taken as the first describer. We thus find, that Milne-Edwards (1857) was still 

unacquainted with the fact, that S/ylaster gemmascens lives in northern waters. It was reserved for 

G. O. Sars (1872 p. 45) to point out its existence on the Norwegian coasts and he was the first to 

refer the northern colonies to Esper’s species. In this he is followed by P. M. Duncan, who how- 

ever in his work on the material of the “Porcupine” (1874 p. 332) confounds it with S¢ylaster roseus and 

Stylaster (Allopora) norvegicus; on the whole, to judge from his drawings it is extremely doubtful if 

Duncan has had any specimens at all of Stylaster gemmascens. Storm (1879 and 1881) found the 

species again in the Trondhjem Fjord and points out that it is fairly frequent in its occurrence there. 

Lastly, we find Stylaster gemmascens mentioned from Rockall; through the kindness of Prof. J. A. 

Thomson I have had the opportunity of examining his specimens, which are typical individuals of 

the northern species; it is the only certain instance of its occurrence south of the submarine ridge between 

Scotland —Iceland and Greenland. Excluding Esper’s locality the species has not been found outside 

the North Atlantic and even there it lives within a fairly restricted area. 

Stylaster roseus (Pallas) Gray 

1766 Madrepora rosea, Pallas, Elenchus Zoophytorum p. 312. 

1857 Stylaster roseus, Milne-Edwards, Histoire Naturelle des Coralliaires T. II, p. 130% 

1871 _ erubescens, Pourtalés, Deep-Sea Corals p. 34, Pl. IV figs. 10 and 11. 

21871 — roseus, Pourtaleés, 1. c. p. 83. 

1874 - gemmascens pars, P, M. Dutican, Madreporaria ... “Porcupine” p. 332, Pl. 49, figs. 13—15- 

1877 _- roseus, Lindstrém, Contributions to the Actinology of the Atlantic Ocean p. 15. 

1878 — erubescens, Pourtalés, Corals ... “Blake” p. 210. 

1881 _— roseus -\- S. erubescens, Moseley, Stylasteridae, “Challenger” pp. 86 and 87. 
t) This work contains a detailed list of the older synonymy. 
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The fan-shaped colonies are in general branched in one plane and not recurved; they display 

a marked difference between small branches, main branches and stem. The cyclosystems are placed 

laterally and alternately on the small branches; their main axis forms an angle of 45° or more with 

the longitudinal axis of the branch. The cyclosystems are circular except on the thick main branches, 

where they have a more oval form. The cyclosystem shows from 8 to 17, in general 9—11 quite 

separate dactylopores, each provided with an almost rudimentary dactylostyle. The wall of the 

gasteropore has quite a small incision towards the dactylopores. The gasterostyle is almost spherical 

with the same height as breadth. The gasterozooid has four very small tentacles. — The male am- 

pullae generally contain 4 to 6 gonophores and are scarcely seen on the surface of the colony. The female 

ampullae appear like hemispheres on the surface of the colony; they are smooth, without spines. 

The surface of the colony is smooth and faintly reticulate. 

Colour: rose with lighter stem and main branches. 

Occurrence: Atlantic Ocean in depths from 230 to 1400 m. 

Material: : 
“Ingolf”? St. 7 63°13’ N., 15°41’ W. 128m. 4.5° C. 

~~ - 15 66°18’ - 25°59' - 620 - —0O.75° - 

~~ 2 17 62°49' - 26°55’ - I400- 3.4° 

Pr. 8a OS Ag 789. +1, 7-87. 
eet. 2 64°56’ - 36°19’ - = 204 - — 4.T? - 

“Thor” 1904 65°50' - 26°53' - 392 - fs 

East Greenland Expedition. Off Angmagsalik 263 - ? 

At first glance Sty/aster roseus is confusingly like the preceding species; it may especially be 

easily confounded with such colonies of the latter as are represented in figs. 5 and 6 of Pl. I. Closer 

examination however shows that there are great and constant differences between the colonies, so that 

they must be taken as representatives of different species. The first mark of distinction apparent on com- 

paring larger colonies is the form of colony itself. In S¢ylaster roseus. there is a greater difference 

between the main branches and the small branchlets than in the preceding species and the colony is 

more robust; in addition, the branching of the colony in Stylaster roseus normally proceeds in a single 

plane and it seldom shows a slight tendency to curve inwards towards the front surface. When the 

colonies are in full process of reproduction they are often so swollen also in the outermost 

small branches (PI. II, fig. 11) that there is danger of confusing the species with Stydaster (Adlopora) 

norvegica. The position of the cyclosystems in relation to each other on the outermost small branches 

however shows that the species here dealt with belongs to the subgenus Zwsty/aster. The main axis 

of a cyclosystem is at right angles to the axes in the inner-lying and the succeeding cyclosystems and 

this is more obvious than in Stylaster gemmascens, where the cyclosystems owing to the smaller angle with 

the branch axis do not give the small branches such a distinct zigzag form as in Stylaster roseus. In 

addition the number of the dactylopores is on the whole less in Stylaster roseus, their number varying 

between 8 and 17 but in general lying about 9 to 11. Further, the communication of the dactylopores 

with the central gasteropore takes place -through a smaller incision in the gasteropore wall than in 

Stylaster gemmascens. 
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The most decisive and constant characters however are found in the condition of the gastero- 

styles and ampullae. Whilst the gasterostyle in the preceding species was conical and twice as high 

as broad, in Stylaster roseus it is almost transformed to a spherical lattice-work (PI. III, fig. 22), which 

rests with a broad base on the bottom of the gasteropore. In fertile colonies the female gonophores 

especially project like hemispheres above the surface of the colony; whilst the female gonophores in 

the preceding species were equipped with spines, in the present species they are quite smooth. These 

are important differences, which compel us to consider the colonies as representing quite different species. 

Examinition of the structure of the tissues in S¢ylaster roseus reveals such small and unessential 

differences from Stylaster gemmascens, that we can only ascribe them to the bad preservation of the 

specimens of the present species. It is only represented in the material by dried fragments and 

colonies, which have been placed directly in 70°/, alcohol. The only difference which might possibly prove 

to have some importance is, that the large stinging cells, which are extremely seldom in Stylaster 

gemmascens and Stylaster (Allopora) norvegicus, are fairly numerous in the stolons of Stylaster roseus; 

they are not found here either in the zooids. 

Most of the colonies are fertile. There is nothing to indicate that they are hermaphrodite and 

the largest specimens, which come from the waters off Angmagsalik (Greenland), are male. The condi- 

tion of preservation of the material did not permit any exhaustive examination of the gonophores. 

I shall therefore only refer here to some few features, which have some interest when compared 

with the few and scattered observations hitherto reported regarding the gonophores of the Sty/asteridae. —. 

On young developmental stages of the male gonophores (Pl. IV fig. 36) we see, that the gonophore 

has a well-developed central spadix, which however does not reach the apex of the gonophore 

No trace could be found of an endodermal cell layer under the ectoderm, which according to Hickson 

(1891 p. 392) surrounds the spermarium of the gonophore in the Stylasferidae. Nor did I succeed in 

finding indications of such a cell layer in the later developmental stages. — When the sexual cells ap- 

proach maturity we still find a distinct spadix (Pl. IV fig. 39) which extends into the spermarium to- 

wards the centre of the gonophore. During the transformation of the spermatocytes to spermatozoa 

the spadix atrophies and disappears in gonophores with fully developed spermatozoa. 

During the last transformation we should expect to find the development of the seminal duct, 

which according to Hickson is characteristic of the Stylasteridae. Fig. 43 of Pl. V shows the condition 

in Stylaster roseus at a spot where the seminal duct should be expected; the picture is of a gono- 

phore with the spérmatozoa almost fully formed. A slight thickening of the ectodermal epithelium 

can be detected both in the gonophore and on the adjacent part of the roof of the ampulla; but a 

comparison with other gonophores indicates that this is merely a chance. Even at this place, where 

the spermatozoa would very soon escape, we find no trace of the formation of a seminal duct. 

The apex of the gonophore points towards a neighbouring stolon canal and at other places also the 

conditions suggest, that the gonophores of the ampulla empty their ripe sex cells into adjoining stolon 

canals and not directly out through the roof of the ampulla. The conditions seen cannot be explained 

by the state of preservation, for they are the same in all the cases, where the course of the cell layers 

can be determined with certainty. 

soa a 

etree Whe 

, > 

Se a a ee 

a —- el 



STYLASTERIDAE I5 

The female gonophore in its fundamental features is constructed as in Stylaster gemmascens. 

But its spadix is simpler in structure (Pl. V figs. 47 and 48); it is bowl-shaped. Whilst the spadix 

in Stylaster gemmascens develops blind sacs in the direction towards the central parts of the gono- 

phore, all the blind sacs in Stylaster roseus lie along the periphery of the gonophore. The structure 

may here be said to be more primitive than in Stylaster gemmascens. 

The synonymy of the species is not easily determined with certainty from the literature. No 

differences between the available colonies and the old descriptions of Stylaster roseus can be found. 

As the species is the commonest Stylasterid in the Atlantic north of the equator, it is probably the 

same form that served as a basis for Pallas’ description of Madrepora rosea; the name also agrees with 

the colour as noted by the collectors of the present material. The only disagreement to be noticed 

between these colonies and Milne-Edwards’ description (1857 p. 130) is, that the small branches 

seldom show coalescences; but this character is of little importance and can scarcely be considered 

sufficient as a specific distinction. Pourtalés (1871 p.34) under the name of Stylaster erubescens 

describes a species from the deeper layers at Florida; his excellent figures show at once, that it can- 

not be specifically distinct from the North Atlantic Sty/aster roseus; on the other hand, it is exceedingly 

doubtful if it is this species which he (l.c p. 83) with doubt refers to Pallas’ species as Stylaster 

roseus. P.M. Duncan (1874 Pl. 49 figs. 13—15) figures the species from the Faeroe Channel, but refers 

it erroneously to Stylaster gemmascens. Stylaster roseus is common in the northern Atlantic south of 

the submarine ridge between Scotland—Iceland and Greenland. 

Subgenus Allopora (Ehrenberg) 

Stylaster norvegicus (Gunnerus) 

1768 Millepora norvegica, Gunnerus, Om nogle norske Coraller p. 64, Tab. II figs. 20—22. 

1873 Allopora norvegica, G. O. Sars, Dyrelivet paa vore Havbanker p. 45. 

1874 Stylaster gemmascens pars, P. M. Duncan, Madreporaria ... “Porcupine” p. 332, Pl. 49 figs. 1—3. 

1881 Adlopora oculina, Moseley, Stylasteridae, “Challenger” p. 85. 

1882 — orvegica, Storm, Bidrag til Kundskab om Trondhjemsfjordens Fauna, IV, p. 26. 

1888 — oculina +- A. norvegica, Hickson, On the maturation of the ovum and Development of 

Allopora p. 595- 

The fan-shaped colonies are generally branched in one plane; they are not recurved and show . 

no distinct division into stem and branches. The cyclosystems are arranged irregularly; they are most 

numerous on the front surface of the colony. They are circular or more rarely somewhat oval and 

have from 5 to 9, in general 6—7 quite separate dactylopores, each with a faintly developed dactylo- 

style. By means of a shallow incision the gasteropore stands in communication with the dactylopore. 

The gasterostyle is approximately spherical, of the same height as breadth. The gasterozooid has 

from 5 to 7, in most cases 6 quite small tentacles. — The ampullae are deeply imbedded and are hardly 

seen on the surface of the colony. The male ampullae contain in general 3, seldom 2 or 4 gonophores. 

The surface of the colony is smooth, not reticulated. 
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Colour: white or faintly rose with strongly yellowish red gasterozooids. 

Occurrence: North Atlantic and west coast of Norway at depths from 100 to 1400m. 

Material: 

“Ingolf? St. 15 66°18’ N., 25°59’ W. 620m. 075°C. 

ay 62°4q' - 26°55 - 1400 - 34° = 
en Dae 63°57' - 1S gars 790 - 787° - 
ee ROS 63°33’ - 15°02! - S05 Sigh hie 

“Thor” 1904 65°50° - 26°53’ - 392 - ? 

Hardanger Fjord ? ? 

ne O. Sars leg. 1871) Storeggen (at Aalesund) ? ? 

Trondhjem Fjord I00—400 - 6.5—7.5°C. 

Stylaster norvegicus is of coarser make than the preceding species (PI. II figs. 12—15) and shows 

no distinct main stem. Even the outermost tips of the branches may often be very thick (PI. II fig. 15) 

and the cyclosystems show no regular arrangement as in our Lzstylaster species. Nevertheless super-_ 

ficial observation may easily confuse the species with colonies of the preceding species which are de- 

formed by the numerous ampullae (cf. Pl. II, fig. 11). — The branches in Stylaster norvegicus are often 

flattened in the transverse plane of the colony. There is a marked difference between the front and 

back, the number of cyclosystems being very greatly reduced on the back of the colony (PI. II 

figs. 13 and 14). 

The cyclosystems are very regular in their formation in Stylaster norvegicus. They are almost 

circular and surrounded by a slightly raised ridge, which continues out into the septa between the 

dactylopores. As the ampullae are very deeply immersed, their development causes no disturbance of 

the regular form of the cyclosystems. In general there are 6 or 7, more rarely 8 quite separate dactylo- 

pores round the open and deep gasteropore. The wall of the gasteropore shows an incision not specially 

deep towards the dactylopore. — The short and broad gasterostyle is very characteristic; it is 

approximately spherical and has almost the same breadth as height (PI. II fig. 23). The dactylostyles are 

a little more prominent than in the two previous species, but they are also rather difficult to ob- 

serve in Stylaster norvegicus. 

The ampullae are deeply imbedded in the branches and in general cannot be seen externally 

on the colony; but branches with ampullae are on the whole thicker than sterile branches. — The 

growth of the colony proceeds after the same type as in the Stylaster species already. dealt with; 

the concentric layers, which indicate a periodic growth in the colony, are also distinct here on thin 

transverse sections of branches of the colony and are also readily seen in transverse series of sections 

of branches which are freed from their calcareous substance. 

Whilst in the two preceding species we constantly find four tentacles on the gasterozooids 

the number varies in Stylaster norvegicus. As a rule the gasterozooid has 6 quite small tentacles, but 

sometimes their number is reduced to 5 or increased to 7. The tentacles (Text-fig. D, Pl. III figs. 27 and 31) 

are also very small here; we might be inclined to call them rudimentary. They are also here the seat 

of the small cnidocysts, which the gasterozooid is on the whole provided with. There is no reason 

ee een ee ee ee ee a ee ee 
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whatever here or anywhere else to call the tentacles capitate; they are formed quite like the thread- 

like tentacles in the athecate hydroids. — Further, the gasterozooid shows in its finer structure no 

difference from what has been described in Stylaster (Eustylaster) gemmas- a 

cens. In the present species it is also broken up at the base into a circle 

of columns, the number of which seems mostly to be about 6. — The 

structure of the dactylozooid also agrees with that in the other northern 

species of Stylaster; but the dactylozooids are somewhat larger in Stylaster 

norvegicus than in the previous species. The large cnidocysts are found 

in extremely small numbers in the stolons. 

Whilst the preceding species was only represented by specimens  pex¢tig. p. Diagrammatic me- 

not very well-preserved, the opportunity was taken to obtain fresh material ‘iam section through the cyclo- 
system of Stylaster (Allopora) nor- 

of Stylaster norvegicus from the Trondhjem Fjord, in the outer part of  vegicus. d= dactylozooid, gt = 
tentacle of the gasterozooid, gs 

= gasterostyle, ew = free part 

female colonies could be examined and even if most of the questions of the body-wall of the gastero- 
zooid. 

which the species is fairly common in suitable localities. Both male and 

concerning the development of the gonophores must still remain un- 

answered, yet the investigation contributes a good deal to the understanding of the nature of the 

gonophore in Stylaster. 

| The sexual cells are already present in the youngest developmental stage of the male gono- 

phore which was found (Pl. IV fig. 35) so that their origin cannot be settled. The gono- 

phore shows clearly, that Hickson (1891 p. 384) was wrong in maintaining, that “the spermarium is 

covered by a double sheath of very thin etcoderm and endoderm”. Neither at this stage or later can 

anything be seen in the numerous gonophores examined (PI. IV, fig. 37), which could be taken for an 

endodermal layer between the ectoderm and the generative cells). — Hickson (l.c. p. 390) maintains 

as a typical difference between the gonophores in Adlofora and Destichopora that the latter genus has 

no spadix, whilst A//ofora has a strongly developed spadix. In Stylaster (Allopora) norvegicus the 

spadix is strongly developed in the young gonophores but atrophies during the transformation of the 

sperm cells (Pl. IV fig. 38) and lastly disappears entirely in the mature gonophore as is the case also 

in Stylaster roseus. 

The present species forms in part the basis for Hickson’s studies on the seminal duct. 

Unfortunately I did not succeed in finding all the developmental stages of it and it is remarkable 

that it is not always to be found in almost or quite ripe gonophores in spite of the fact, that the preserva- 

tion of the material is excellent. It seems doubtful, if under all conditions it comes to development 

even in all gonophores within the same colony; its importance therefore must be reduced in the 

general considerations on the group. — The youngest developmental stage found (Pl. V fig. 44) appears 

as a collection of somewhat higher and lighter-coloured cells at the apex of the gonophore. The rudi- 

ment is distinctly double, for under the thickened ectoderm cells there is a collection of inner cells (I), which 

have a characteristic, almost fibrillar protoplasmic structure; these fairly large and light-coloured cells 

are separated from the outer ectodermal layer by a very fine lamella. At a more advanced stage, 

when the seminal duct is almost fully formed (Pl. V fig. 45) the inner cells push the thin lamella in 

front of them into a conical point, which is surrounded by the more deformed ectodermal cells. The 

The Ingolf-Expedition. V. 5. 3 
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fibrillar protoplasmic structure of the inner cells is still more marked at this late stage than before 

and is most distinctly seen in the distal part of the developing organ. — I did not succeed in finding 

a fully formed seminal duct. 

We have now the question: from which cell layer arise the inner cells of the duct, are they 

ectodermal or endodermal? The question cannot be answered on the basis of the present investigations 

If Hickson’s view were correct, that the spermarium of the gonophore is surrounded by a thin endoderm 

layer, their origin from the endoderm would be a consequence. But the investigations give no support 

to this view and it is contradicted by Hickson’s own figure (1891 Pl. 30 fig. 15) of the yong gono- 

phore in Dzstichopora. ‘The endodermal layer round the spermarium might be a later formation, but 

this theory does not find any support either in the present investigation. Provisionally therefore the 

question of the origin of the inner cells in the seminal duct must remain unanswered. 

The female gonophores agree down to the smallest detail with those of Stylaster gemmascens. ~ 

The mature egg is surrounded by an ectodermal layer and in Stylaster norvegicus no indication can 

be found either of an endodermal layer between the egg-cell and the ectoderm, as Hickson (1891 

p- 390) has found to be the case in Distichopora, During the development of the egg the spadix 7 

atrophies and the pictures obtained of the condition in Stylaster gemmascens (Pl. V figs. 46. 29 and 50) 

are fully illustrative of the conditions in Stylaster norvegicus. Were also I did not succeed in finding 

the young developmental stages of the female gonophore. 

The first description of the species is found in a paper of Gunn erus (1768 p. 64), who calls it A@//e- 

pora norvegica. In an appendix (l. c. p. 67) he states that the species is identical with A/i//epora aspera 

which Linné described somewhat later in the 11th edition of the Systema naturae. The original 

specimens of Gunnerus are preserved in the Zoological Museum of Trondhjem; one of them is 

represented in fig. 12 Pl. I]. — It is doubtful if it really is the same species which is described by 

Ehrenberg under the name of Adlopora oculina. In Milne-Edwards’ diagnosis of the latter 

species (1857 p. 132) we find: »Coenenchyme trés-developpé, couvert de points trés-serrés, visible seulement 

avec des verres grossissants«. This does not agree with the quite smooth surface, which is characteristic 

of Stylaster (Allopora) norvegicus. On the other hand, the specimens which are sometimes referred to 

in the literature from the Norwegian west coast under the name of AWofora oculina are undoubtedly 

identical with Stylaster norvegicus, the only Adlofora met with in the northern Atlantic. It is this 

species which formed the basis of G. O. Sars? classical investigations (1873 p. 45), in which he restores 

the specific name of Gunnerus but refers it to the genus A//ofora; he is of opinion that the species 

is identical with Ehrenberg’s AUofora oculina. CG. O.Sars was the first to describe the conditions 

in a living Stylasterid, after studying colonies of S¢ylaster norvegicus out on Storeggen on the west 4 

coast of Norway. He was in doubt as to the coralline nature of the animal, as he never succeeded ~ 

in observing the extended polyps, when the colonies were at rest in sea-water, as is the case in our 

northern corals otherwise, and when he later studied the preserved animal somewhat more closely he ex- 
pressed his opinion (I. c. p. 46): »though I am far from considering this *) as completed, yet I have already 
learnt this much, that the animal is essentially different from the other corals and probably does not belong 

at all to the Axthozoa but rather to the AHydrozoac. As is well-known, Moseley a year later (1878) 

') i.e, the investigation. 
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confirmed the correctness of Sars’ supposition. — Since Storm (1882 p. 169) some years later mentioned 

the occurrence of the species in the Trondhjem Fjord, we find little or nothing in the literature regarding 

its occurrence on the west coast of Norway. 

The species has been figured however by P. M. Duncan (1874 Pl. 49 figs. 1—3) from material 

from the »Porcupine«; the identity of the colony from the figures given cannot be doubted, though 

the author refers it erroneously to Stylaster gemmascens. Moseley (1881 p. 85) notes the species under 

the name of AW/opora oculina; Hickson (1888 p. 594) mentions the species from the Hardanger Fjord 

as Allopora oculina and from the »Triton« Expedition as Allopora norvegica. Apart from the doubt 

whether the two species belong together, the present species must in any case under the irternational 

rules of nomenclature retain the specific name which was given it already by Gunnerus in the year 1768. 

Remarks on the affinities and systematic position 
of the Hydrocorallines. 

After L. Agassiz in 1859 had pointed out the Hydroid nature of the Mil/epora and Moseley 

in 1878 had indicated, that the organisation of the Stylasterids also characterised them as ydrozoa, 

no one has doubted that the Hydrocorallines are most nearly related to the Hydroids and in reality 

must be regarded as highly specialised Hydroids, whose main characters are the power of the colony 

to form a_ skeleton of calcium carbonate and the polymorphic development of their polyps. 

These are thus the main characters which mark off Moseley’s order Aydrocorallinae. 

Closer consideration of these characters entitles us to doubt, however, whether on such a basis 

we are justified in raising the Hydrocorallines to the rank of a special order. If we compare them 

for example with the large order of corals, we see how the greater or less ability of the colonies to 

separate out carbonate of lime — as for example in the Umdellula species — is only regarded as a specific 

character and is not even sufficient for a generic separation of the species, unless the lime-excreting function 

is combined with distinct morphological changes in the individuals or colonies. It is thus a question, whether 

the latter is the case or not when we compare the Hydrocorallines with the Hydroids. We must therefore in 

the first place endeavour to ascertain, to which of the Hydroids the Hydrocorallines are most closely related. 

The first hint is obtained from the tectonic structure of the colony itself. The fine anastomosing 

canals of the decalcified Hydrocoralline are quite homologous with the stolons of the Hydroid colony; 

we thus remark a conspicuous resemblance between the Stylasteridae and the Hydroceratinidac '). 

Even the structure of the colony agrees exactly in Clathrozoon Wéilsoni Spencer and the primitive 

Stylasteridae, only the chitin of the skeleton being replaced in the Sty/asteridae by a thick layer of 

calcium carbonate. Another Hydroid group also, Solanderiinae (family of Corynidae, cf. Kiihn 1913) 

shows the same structure of the colony and can be imagined as standing near the parent stem of the 

Hydrocorallines. 

The structure of the polyp will perhaps show the further line of connection. Most Hydroid 

investigators lay great stress systematically on the form of the tentacles and consider them one of the 

ptincipal phylogenetic characters. Moseley (1881 p. 46) maintains, that the tentacles of the Hydro- 

1) By Kiihn (1913 p. 228) the Hydroceratinidae are considered a subfamily of Bougainvilliidae. 
hg 
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corallines, where they occur, are capitate or rather »knobbed at their tips«. Closer comparison of his 

drawings and of the figures later authors have given indicates, however, that the S¢y/asteridae do not 

have capitate tentacles like the Corynidac, even though the cnidocysts are accumulated more densely 

in the distal part of the tentacles. It has been pointed out several times in the foregoing, that the 

tentacles in the northern S¢ylasteridae fully agree in their structure with the thread-shaped tentacles 

of the Bougainvilliidae. On the other hand, the A/ileforidae have typical, capitate Corynid tentacles. 

This suggests that the Hydrocorallines have a diphyletic origin and that the excretion of a calcareous 

skeleton in the two groups is purely a character of convergence. This witnesses further to the 

correctness of the separation of the Hydrocorallines into two families, as is done by Hickson and 

England (1905 p. r.). On the other hand, we are not entitled to regard the two groups as sub-orders 

we should rather consider them as two highly specialised Hydroid families. Hickson and England 

take the MZilleporidae as Hydroids, whilst they regard the Stylasteridae as most nearly related to the 

Trachomedusae; what support they may have for this last view, does not appear anywhere in their 

works; the consequence is, that Hickson in his contribution to »The Cambrigde Natural History« 

(1906) discusses the two families at widely separated places. — The structure of the gasterozooid in~ 

the Stylasterid genera as in Sforadopora and still more Errima agrees fully with the polyp of the 

Bougainvilliidae; excluding the gasterostyle, which phylogenetically must be of fairly recent origin and 

which does not occur either in all Stylasterids, the gasterozooids of the Stylasterddae fully agree with 

the polyps of Clathrozoon. This indicates, that the latter genus contains the nearest allies of the 

Stylasteridae among the Hydroids. . 

The second main character, the polymorphic development of the polyps in the Stylasteridae, 

we find already indicated in such Bougainvilliidae as Hydractinia; in several species of these we find 

tentacle-less »feelersc and tentacle-bearing nutritive individuals. In the Hydractinia species this 

distinction is not considered a useful mark of generic separation, nor can it be considered so important 

a feature in the Stylasteridac, that it can form the basis for a separation of the group into a special 

order, even if the dimorphic development of the somatic individuals has become a constant character. — 

We have hitherto directed attention exclusively to the somatic individuals, assuming that they 

give the most important supports in judging of the phylogenetic conditions of the Coelenterates. — 

Hickson (1891) through his evidence of a medusa generation in A#il/epora has produced the last 

incontrovertible proof of the Hydroid nature of this genus; the medusa seems to be an undoubted 

Anthomedusa and thus shows clearly the close relationship with the Corynidae. On the other hand 

the Stylasteridae have sessile gonophores. Moseley (1881 p. 93) maintains that the -gonophores 

of the Stylasteridae are »adelocodonic«; but he regards the spadix of the female gonophores as an 

organ (»the trophodisc«) special to the Stylasteridac. Hickson later (1888 and 1891) has examined 

the gonophores more closely and supports Moseley’s view, that the trophodisc is a special formation 

in the Stylasteridae which is no direct parallel to the spadix of the hydroid gonophores. . 

If we consider the manifold nature of the development and organisation shown by the gono- 

phores of the Hydroids, the special character of the trophodisc and gonophores of the Stylasteridae 

becomes extremely doubtful. In his excellent studies on the hydroid gonophores (gro) Kiihn has 

shown, that the medusa reduction may be so complete, that even the endocodon may disappear; thus 
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only the manubrium remains as spadix. In his figures (1888 Pl. 38 figs. 4 and 6) Hickson has shown 

cases of such reduced gonophores in Dzstichopora and the northern Sty/aster species also have similar 

gonophores. Even though such a gonophore structure has not yet been shown in the Bougainvilliidae, 

yet it is not without a parallel in the athecate 

Hydroids. In Zudendrium racemosum (Cavolini) 

the spadix is bifurcated into two or often three 

branches, which claw-like embrace the egg-cell 

(Text fig. E). This is in fact a simplified tropho- 

disc; an increase in the number of the spadix 

_branchings would very soon lead to the condi- 

tion we have found in Stylaster roseus and the 

step from this to the condition in .S¢ylas/er 

gemmascens and Stylaster norvegicus is also 

short. There is thus no fundamental difference ‘ext-fig. I: Female Gonophore of Eudendrium racemosum (Cavolini) 
from the Adriatic (95/;)'). II: semidiagrammatic figure of the 

female gonophore of Stylaster roseus. o = ovum, stk = stalk of 

steridae to a special order. the gonophore, sfo, = main stolon of the gonophore, sto, =secon- 

dary stolon of the gonophore, sf = blind sacs of the spadix. 

present, which justifies the raising of the Sty/a- 

There is one condition however to which 

Hickson ascribes even greater weight. In his work on the gonophores in Déstichopora and Allopora 

he states (1891 p. 392): »Comparing the adelocodonic gonophores (fig. 4) with the male gonophores of 

Allopora (fig. 5), two points of difference may be observed. In the first place the endoderm completely 

surrounds the gonad in the latter, excepting ata small aperture at the distal pole, where it forms the 

inner wall of a seminal duct. Secondly, there is no layer of ectoderm between this endoderm and the 

gonad of Distichopora. In the adelocodonic gonophore there are two layers of ectoderm between the 

gonad and the wall of the gonangium». 

Quite apart from the disagreements between Hickson’s results and the present studies on the 

gonophore structure in the Sty/asteridac, his argumentation is hardly maintainable in the light of later 

_ studies on the gonophores of the Hydroids. In a species such as Coryne fruticosa Kiihn (1910 p. 65, 

Taf. 6 figs. 25—27) has shown, that the gonophores have just the structure which Hickson gives as 

characteristic of Destichopora and Allopfora. It is thus not without a parallel in the Hydroids. Much 

more rare then is the still simpler gonophore type in the Hydroids, where the endodermal cell-layer 

has also disappeared; nor is this without a parallel however; according to Kiihn (1912 p. 199) it has 

been found in Gymmnogonos crassicornis and in Eudendrium simplex. 

The only gonophore type in the Stylasteridae, which in reality differs greatly from the known 

conditions in the Hydroids, is the male gonophore in Pliobothrus symmetricus. With its follicular 

structure this shows a higher stage in the gonophore structure than any other gonophore we as yet 

know from the lower Coelenterata. In reality we have here striking evidence of the fact, that the 

gonophore structure has been greatly overestimated in judging of the phylogeny of the Hydrozoa; 

‘one of the most primitively organised Stylasterids has the most Jhighly organised gonophore 

type of all. 

1) After specimens from Triest kindly sent me by Hr. Dr. C. Lehnhofer (Innsbruck). 
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In its structure Plobothrus shows several features which indicate, that it stands nearer to the 

origin of the S¢ylasteridae than most of the other Stylasterid genera. In the first place, the 

zooids are not yet collected into distinct cyclosystems but are irregularly scattered over the colony; 

no regularity in the occurrence of the gasterozooids and dactylozooids can be detected. In the second 

place, the dactylozooids are less reduced than in the other Stylasteridae, as they still retain their inner 

cavity; nor do they show the marked division between an expanded basal part attached to the skeleton 

and a distal tentacle-like part, which is inserted obliquely on the basal part, as in most of the other 

Stylasteridae. Lastly, the gasterozooids lack a gasterostyle. These features show, when taken together, 

that Pliobothrus occupies a primitive position. P/obothrus shows further, that the conservative, somatic 

parts of the colony are less exposed to the influence of the surroundings, to adaptive tendencies, than the 

generative parts, the power of which to change plastically in relation to the special biological demands 

is of vital importance for the existence of the species. In this therefore we also see the reason for 

the great variety displayed by the hydroid gonophores and in this we have the reason, why the 

gonophores of nearly allied species may be quite different. Owing to their conservatism in develop- 

ment the polyps are of the mostimportant phylogeneticinterest. The gonophores, the 

generative individuals, on the other hand, might almost be said to be a play-ball in 

the hands of chance biological conditions and thus phylogenetically have much less 

interest; they are suited to display the subdivision of the genera into biological adaptive groups 

and are thus more exposed to the influence of convergence than the other parts of the colonies. 

We must therefore not ascribe too great importance to the condition of the gonophores in 

judging of the affinities of the Szy/as¢eridae in relation to the other Coelenterata. Their organisation 

according to the results of all investigations may well be compared with that of the Hydroid gonophores 

and even if a single genus shows somewhat special features, they can by no means be used as evidence 

for the view, that the S?/ylasteridae are more distantly related to the Hydroids than the MM7lleporidae. 

Bringing together the main points of the above discussion the result is, that we in reality 

cannot consider the Hydrocorallines as anything else but two convergent Hydroid families, which are 

characterised by their power to develop a skeleton of calcium carbonate and by the dimorphic development 

of their somatic individuals. The family A/dleporzdae traces its origin to that of the Corynidae, whilst 

the Stylasteridae is a highly specialised branch which has been derived from the Bougainvillitdae. Just as 

the Corynidae are distinguished from the Lougainvillidae by their capitate tentacles, the A/dleporidae 

with their capitate tentacles are distinct from the Stylasteridac, in which the tentacles are constructed 

like the thread-shaped tentacle type of the Bougainvilliidae. 

Zoogeographical remarks on the North Atlantic Stylasteridae. 
Few animal groups have been so little investigated in our northern waters as the Hydro- 

corallines. They do not form any prominent faunistic element, it is true, as they are only represented 

by four species in the northern Atlantic and of these, as known, only two penetrate into the Norwegian 

Sea. But by contrast these two species at several places form a very characteristic element in the 

large biocoenosis of the Lofhohela reefs and form here a complete and extremely interesting parallel 

to the numerous Stylasterid species of the tropical coral reefs. 
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A very speaking example of how little attention has been paid to the Atlantic Stylasteridae 

on reference being made to the faunistic conditions of this ocean is found in a statement in Parker 

and Haswell’s Textbook of Zoology (1897 p. 147): »The Hydrocorallinae occur only in the tropical 

portions of the Pacific and Indian Oceans, where they are found on the »coral reefs« partly or entirely 

surrounding many of the islands in those seas«. Nevertheless, some of the oldest, quite identifiable 

descriptions of Sty/asteridae are those given by Gunnerus in his work »Om _ nogle norske 

Coraller« (1768). His figures leave no doubt as to the identity of the species and his originals, which 

all came from the west coast of Norway, are preserved in the Zoological Museum of Trondhjem. — 

The work of Gunnerus has been little known owing to the humble and little distributed journal 

in which the paper was published. But several papers have also been published later in which the 

Atlantic Stylasteridae are mentioned and here we must place in the first rank Pourtalés’ excellent 

work on the deep-sea corals (1871), in which he describes quite a number of Stylasterids from the 

American side of the Atlantic, especially from the waters round Florida. Pourtalés described here 

for the first time Pliobothrus symmetricus and also mentions a second of the North Atlantic species, 

Stylaster roseus, under the name of Stylaster erubescens. In addition, we have still two other, old 

records from the North Atlantic. G. O. Sars (1871) has given a classic description of the living A/lopora 

norvegica and P. M. Duncan (1874) mentions Stylasterids from the Faeroe Channel. With exception 

of the work of Gunnerus all these papers are cited in detail by Moseley (1881) in his great work 

on the Sty/asteridae of the »Challenger«. 

Later information regarding the northern Stylasterids is very meagre. Storm (1882) mentions 

Stylaster gemmascens and Allopora norvegica from the Trondhjem Fjord; there is a casual remark by 

Hickson (1891), that he has had material of AJ/opfora oculina from the Hardanger Fjord and of 

Allopora norvegica from the »Triton« Expedition; lastly, J. A. Thomson (1910) informs us, that he 

has examined colonies of Stylaster from Rockall. 

On the basis of the literature, therefore, we cannot penetrate very far into the biogeographical 

conditions of the northern Stylasterids. In this respect the comparatively large material collected by 

the »Ingolf«, »Thor« and the East Greenland Expedition of 1900 fills up a large gap in oui knowledge. 

Supplementing this material with that preserved in the museums of Christiania and Trondhjem and 

further with observations from the Trondhjem Fjord we are able to throw a fairly good light on the 

biogeographical conditions of this enigmatical group in our northern waters. 

As already noted, the Sty/asteridae in the Norwegian Sea are typical coral reef dwellers. 

Yet at places in the Trondhjem Fjord Stylaster gemmascens is able to live in somewhat shallower 

water, sometimes even in towards a depth of 50 metres. This must depend on the special biophysical 

conditions of the fjord and it is of interest to note in this connection, that according to the investigations 

‘the species is only able to live in the shallower parts at places where projecting, submarine cliffs or 

barriers force the masses of water upwards which are brought in by the tidal wave. The shallowest 

occurrence of the species lies near its innermost boundary in the fjord. In the outer parts of the fjord, 

on the other hand, where the sides of the fjord are steeper and more regular, the species as also 

Stylaster (Allopora) norvegicus is bound to the Lephohelia reefs and both species here as elsewhere 
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must be regarded as characteristic forms of the large biocoenosis of the coral reefs. This is also 

strengthened by the single discovery of Stylaster gemmascens made in the Hjelte Fjord in the 

neighbourhood of Bergen, where Dr. O. Nordgaard has obtained two small fragments of colonies 

from the coral reef there. 

We thus see that the two Sty/as¢er species which occur on the coast of Norway, form interesting 

parallels in the animal community of the northern coral reefs to the Stylasterids of the tropical coral 

reefs. They are thus, like the Lophohelia reefs as a whole, bound in their occurrence to those localities 

with hard bottom, where the Atlantic current makes its influence most felt in the Norwegian Sea. 

SAGE 200 m. depth A Pliobothrus symmetricus 
A _ — incompl. geograph. data. 

Ses SiS ibects GOOFS PES @ Stylaster gemmascens 

Les 1300 8S O62 bate 
+ — (Allopora) norvegicus 

Text-fig. F. Map showing the localities of the Stylasteridae in the North Atlantic and the Norwegian Sea. 

The study of the occurrence of the North Atlantic Stylasterids shows several biogeographical 

features of interest (cf. Chart Text-fig. F). — Pliobothrus symmetricus was first described from the waters 

round about Florida and must be fairly common there between 190 and 300 metres. It has been found 

by the »Ingolf« on the steep slope off the south coast of Iceland towards the depths of the Atlantic 

in 594 and 658 metres. According to Duncan (1874 p. 336) the »Porcupine« obtained a single specimen 

in the cold area of the Faeroe Channel; unfortunately he does not state the exact locality. We thus 

have a species here which belongs to the warm Atlantic waters and normally is not able to penetrate 

in over the submarine ridge, which towards the south separates the Norwegian Sea from the depths 

of the Atlantic. The one find in the cold area must be a pure chance and forms a parallel to the 

single and scattered finds which have been made here and there in the Norwegian Sea of other 

typical warm water forms among the Hydroids. 
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Stylaster roseus forms a parallel to Pliobothrus symmetricus. It is fairly common between 230 

and 620 metres at Florida and on the whole has probably a greater bathymetric distribution than 

Pliobothrus symmetricus. Stylaster roseus is much more frequent in its occurrence than the latter form, 

but is restricted in the Atlantic to the south of the submarine ridges and has not yet been found in 

the Norwegian Sea. The »Ingolf« has taken the species at a single place in the Denmark Strait in 

water of negative temperature; this occurrence is due probably to a submarine wave making the 

conditions inhabitable for the species when it became attached as larva or that the station at the time of 

observation was covered by a wave of the cold polar water — In the Norwegian Sea the species is 

replaced by the nearly allied Sty/aster gemmascens, which in reality must be ranged with the extremely 

few animals, which are entirely bound to the warmer layers of the Norwegian Sea. We may feel tempted 

_ to consider it a biologically defined, local species, which has divided off from Stylaster roseus. ‘The 

_ two species have only been found side by side with certainty at the above-mentioned boundary station 

in the Denmark Strait, where the line of separation must be drawn between the Atlantic deep-water 

region and the boreal water-layers. This is the only time that Stylaster gemmascens has also been 

found in water of negative temperature. Once the species has been identified with certainty south of 

- the Wyville-Thomson ridge, a couples of colonies being found at Rockall; the fauna at Rockall however 

has a strong mixture of species, whose chief occurrence is bound to the Norwegian Sea. 

Finally, the last species Stylaster norvegicus is an Atlantic species which belongs to the North 

Atlantic and has been able to penetrate into the Norwegian Sea, where it has found a new home in 

the warmer water-layers there. Its occurrence shows a secondary centre in the Trondhjem Fjord, 

where along with Stylaster gemmascens it is more abundant than anywhere else in the northern parts 

of the Atlantic. The occurrence of the species in more southern waters cannot be accepted as certain, 

for its systematic characters have hitherto been too little unravelled; but it can hardly be very 

common there. 

Trondhjem, November 1913. 
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EXPLANATION OF THE PLATES 
The following letters indicate the same parts in all Plates is 

Ae Ectodermal epithelium oftheampulla. Gp Gasteropore. 

Cn Cnidocysts. Gs Gasterostyle. 

Dp Dactylopore. _ I The inner cells of the seminal duct. 

Ds Dactylostyle. O egg cell. j 

Ec Ectoderm. } Sp Spadix. 

En Endoderm. s Stolon. 

e Ectodermal epithelium of the gastero. TT Tentacle | | 

pore wall. t tabula. othe Wee 

Ge Ectoderm of the gonophore. WwW Free wall of the gener 





Fig. 1. Pliobothrus symmetricus; front surface of an intact colony from the “Ingolf” St. 55 ‘Na 

Plate I. ae 

o: — _ hind surface of the same colony. Nat. size. 

3. = — two ends of branches from “Ingolf” St. 55. 4/;. gee 

4. Stylaster gemmascens; one of the type eo of Gunnerus’ Madrepora virginea | 

west coast of Norway. Nat. size. — 

Nat. size. 

6. Stylaster gemmascens; hind surface of same colony. Nat. size. 

= — front surface of the compact branch of a fertile ony @. 

Nat. size. ak oe 

9. Stylaster roseus; hind surface of the same fragment. Nat. size. 



ngoy Expeaiiion, V, o. Broch: Stylasteride. Tab. 1. 
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12. 

13. 

14. 
15. 

16. 

17; 

18. 

Plate Il. 
Stylaster roseus; front surface of a fragment of a colony with — oe iy 

Nat. size. ; 

Stylaster roseus; fragment of a colony which i is entirely deformed oe to the ¢ 

of numerous female ampullae; “Ingolf” St. 7. Nat. size. 

Stylaster norvegicus; one of the type Se a ta of Gunnerus’ Milepora , 

west coast of Norway. Nat. size. : 

Stylaster norvegicus; front surface of a narrow-branched colony from T eiudvacest EH 

— — hind surface of the same colony. Nat. size. _ 

—  roseus; end of a branch of a colony from “Ingolf” St. 15. ae 3 Gog eo ee 

— norvegicus; ends of two branches of a colony from Trondhjem Ford Wes ae 

es 
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Plate ILL. 

Pliobothrus symmetricus; median longitudinal section of a branch point. '°/;. 

_ — median section through a gasteropore with tabula. */;. 

Stylaster gemmascens; median longitudinal section of a branch. */;. 

_ voseus; median longitudinal section of a branch. *°/;. 

— norvegicus; longitudinal section through two cyclosystems. '/;. 

Median, longitudinal, thin section of the gasterostyle in Stylaster gemmascens. %/;. 

Longitudinal section of the gasterozooid in Stylaster gemmascens. %3°/;. 

Transverse section of the gasterozooid at the base of the tentacles in Stylaster gemmascens 

Oblique transverse section of the gasterozooid at the base of the tentacles in S 

norvegicus. 3°],, 

Transverse section of the gasterozooid in Pliobothrus symmetricus. 3°°/. i 

Longitudinal section through the oral part of the gasterozooid wall in Pliobothrus s 

tricus, 45°]. 

Longitudinal section through the oral part of the gasterozooid wall and tentacle in Sty 

gemmascens. 45°/;. 

Longitudinal section through oral part of the gasterozooid wall and tentacle in Styl 

norvegicus. 45°/;. 



‘The Ingolf Expedition, V, 5. Broch: Stylasteride. Tab. III. 

Dp 

Nordenfjeldske Klicheanstalt. 
Waldemar Janssens Boktrykkeri. 
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. Transverse section of the gasterozooid at its base near its transition into the stolons in Stylaster 3 

. Longitudinal section of the dactylozooid in Stylaster gemmascens. 3°/;. 

. Median longitudinal section of a very young gonophore (¢) in Stylaster norvegicus. 45°/;. 

. Median longitudinal section of a young gonophore (#) in Stylaster roseus, 45°/;. 

. Median longitudinal section of an unripe gonophore (¢') in Sty/aster norvegicus. 3°°/;. 

. Median longitudinal section of two gonophores (#) in Stylaster norvegicus. ‘The larger wi 

- tozoa. 139/;, 

. Median longitudinal section of a gonophore (#) in Pliobothrus symmetricus. 3°/;. 

. Median longitudinal section through apex of the fully developed gonophore in (#) Pliobothrus 

Plate IV. 

‘gemmascens, 3°], 

Transverse section of a dactylozooid in Pliobothrus symmetricus, 3°/;. 

spadix partially atrophied contains spermatocytes in process of transformation to sperma-_ 

Median longitudinal section of a gonophore (3) in Stylaster roseus; the spermatocytes in process 

of transformation to spermatozoa. 13°/;. 

Transverse section of a young gonophore (3) in Pliobothrus symmetricus, 3°°/;. 

symmetricus, 3°°/;. 



Stylasteride. Tab. IV. Broch The Ingolf Expedition, V, 5. 

Nordenfjeldske Klicheanstalt. 

Waldemar Janssens Boktrykkeri. 
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Plate V. 

Apex of a gonophore (#) in Stylaster roseus, containing spermatocytes in process of 

formation. 45°/,. 

Early eee in the See of a seminal duct in ecb sya ose pan see) 

Median longitudinal section hark a gonophiore (9) vidi ripe ovum in syilitoper geminiascens, 

Median longitiemaes section of a gonophore (¢) with ripe ovum in Splenic roseus. 

Median longitudinal section through a gonophore with advancot planula eee in 8 

gemmascens, 13°/;, . 
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Preface. 

The investigation of the large Danish collections of hydroids from the Faroe Islands, Iceland, 

and Greenland, and the researches into the interesting material brought home from the Ingolf 

Expedition, have realised great results. In fact, several points of dispute as to the classification of 

northern species have been settled. In the first place, the Danish collections contain original specimens 

of some species which have been described as new several times after being originally recorded. In 

other cases, the large number of specimens tend to bridge the division between species which have 

hitherto been looked upon as “good” ones. It is, indeed, a matter of regret that deficiencies of diagnosis 

and inaccuracy of design have frequently put obstacles to the recognition of species previously recorded, 

and that the literature has, consequently, been encumbered with synonyms which we should rather 

have done without. This inconvenience, in fact, enforces the necessity of giving full and exhaustive 

accounts of every single species. The American investigators, indeed, on the pattern of Nutting 

have iong tried to give brief diagnoses and drawings of all American species. But it must be observed 

that, because of the impressionist way of drawing, the illustrations are, as a general rule, somewhat 

wanting in accuracy, and to the brief diagnoses there is the objection that they are often too summary 

to give exhaustive account of the distinguishing features. On the whole such weak points as appear 

in the last works of Allman, have gone down to his epigones. Great difficulties, indeed, are in this 

way given to students of the geographical distribution of the hydroids. No doubt, more species than 

those which are at present pointed out by literature, are common to the European and the American 

seas. But in general it proves impossible to form, on the ground of the brief diagnoses, a well-founded 

_ Opinion as to the virtual qualities of many species. As far as the European species are concerned, we 

are fortunate in possessing the classic work of Hincks, A History of the British Zoophytes. However, 

since the appearance of that work, plenty of fresh subjects have been added by descriptions of several 

species and genera which can hardly all be maintained, and publications have of late appeared in such 

abundance that it proves difficult to students of this group of animals to find their way through the 

crowded matter. 

These are the reasons why I have tried to give new and detailed diagnoses of every single 

species in question. The diagnoses are essentially founded on the copious material occurring in the 

Danish collections. Of synonyms I have only selected those of absolute necessity. Detailed accounts 

of synonymy are found — as far as earlier literature is concerned — in the excellent treatises of Bedot, 

The Ingolf-Expedition. V. 6. : 
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Matériaux pour servir 4 Vhistoire des Hydroides, and — regarding recent literature on northern q 

hydroids — in the groupings framed by Jaderholm (1909), Broch (1909), and Kramp (1914). As far al 

as possible, the various species are accompanied by maps illustrative of the geographical data in the a 

northern Atlantic. Besides the collections the recent literature has served as basis. In this respect a 

the groupings occurring in the works of Bonnevie (1899), Jaderholm (1909), Broch (1909), Se- 4 

mundsson (1911), and Kramp (1914), have proved particularly available. a 

I have made it a point to define precisely the limits of genera and families by full diagnoses, : 

and at the same time I have tried to account for the ee oasti aas I hold to for the purpose of . 

principles of . many of them have disregarded phylogeny and allowed biological considera- _ 

tions to play a predominant part; consequently the circumscription of genera has been practised in — 

most various ways. To leave no opening for misunderstanding I have thought it necessary to give 

lections will tell better and to fuller advantage than otherwise. aon 

Trondhjem the 22nd August 1915. 



Hh 

I. Introductory Notes. 

Scarcely in any other part of the animal world greater difficulties are thrown in the way of 

the systematist than those occasioned by the lowest Coelenterata, impeding the attempts to establish 

a natural grouping of the hydroids and their attendants, the hydromedusz. This is due not only to 

the actual deficiencies of our knowledge of these low organisms, but also to the fact — as pointed 

out by Kiihn in his excellent summary (1913) — that the groups present partly a confused series of 

adaptations and phenomena of convergency, partly the occurrence of meduse of widely divergent 

development as companions of closely allied hydroids or, vice versa, closely allied medusee accompanying 

hydroid polyps divergently developed. It is a striking fact that in certain species, for instance the 

Codonide, the phylogenetic development and differentiation of form of the medusze have been com- 

paratively stunted, whereas the polyps (Corynide, Pennariide, Tubularitde) have developed hetero- 

geneously so as to present a large series of various forms. The exact reverse is represented 

by the homogeneous polyps of the family Bougainviliiide forming the nurse generation of the hetero- 

geneously developed hydromeduseze of the families Margelide and Tiaride. The possibility of construct- 

ing a safe system common to medusz and hydroid polyps, indeed, appears remote. For in the first 

place the two “generations”, on account of their excessive abundance of species; have had to be treated 

separately, each generation by specialists of its own, and moreover, we are in fact still in the dark as 

to which of the two generations is to be regarded as the primitive or the phylogenetically older. 

When looked upon as a whole the group of Zoophytes must be characterized as a very low 

group of animals. In the nurse generation as well as in the free-swimming meduse the structure 

- of the individual is very simple, though the meduse after all must be said to be a little higher 

organised than the polyps. In addition to the two primary layers of cells, the endoderm and the ecto- 

derm, occurs in the medusz a “mesogloea”, whose descent from one or the other of the primary layers 

is not yet definitely ascertained as far as all species are concerned. However, a mesoglcea also occurs 

with some hydroids, for instance the “parenchyma” of the Z7udwlariide, which is a typical endodermal 

formation. 

To students of the hydroids it very soon becomes obvious that the leading systematic characters 

have been derived from such criteria as urge themselves on a superficial view of the animals, while, 

contrarily to the method practised in investigating most other groups of animals, the inner 

anatomy is all but entirely left out of account. This is due to the generally accepted view that the 
tog 
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structure of the hydropolyps is throughout quite homogeneous and accordingly affords no holds of 

use to the systematist. A careful study, however, of the slight information occurring in the literature as 

to the structure of the polyps, will show that the old view is wrong. In this connection it will be 

sufficient to refer to the excellent passage written by K iihn (1913), Die Ausbildung des Polypenk6rpers, 

in which are mentioned several examples of the heterogeneous structure of the polyps in the various 

groups of hydroids. 

Nevertheless Kitihn himself (1913), in constructing his system of the hydroids, has, according 

to the old practice, left this fact almost wholly out of account. I will afterwards come back to the 

subject and point out how unreasonable it is to set aside this part of systematics even though a 

thorough investigation of the anatomy of the polyps may seem almost impracticable because of the 

state of preservation in which the hydroids generally occur in the materials of the great expeditions 

and collections. In fact, it is confirmed that Levinsen (1893) is right, emphasizing that the systematist 

in treating of hydroids should rather lay stress on all about the nourishing individuals than on the 

varying development and organisation of the generative individuals. 

a. The Hydroid Gonophores bearing on classification. 

Our knowledge of the hydroids has advanced a vast stride ahead owing to the thorough 

researches of Kiihn into the development and the organisation of the gonophores (1910). As to the 

importance of the gonophores to systematics, it has lately (1913) been asserted by the same author 

that no weight whatever can be given to the various gonophoral development, but that particular 

stress should be laid on the structure of the full-grown gonophores. On account of difference of structure 

he distinguishes between four types of sessile gonophores: eumedusoids, cryptomedusoids, heteromedusoids, 

and, finally, the simple gonophores, called styloids (Bonnevie 1898). The eumedusoid gonophores, indeed, 

retain the structure of the medusa throughout, and occasionally breaking away (Campanularia integra 

Me. Gillivr. — Agastra mira Hartlaub) occur like defective meduse. The structure of the crypto- 

medusoid gonophores is more reduced. Certainly they keep their endocodon and their umbrellary cavity, 

but have a single-layered umbrellary endoderm; however, also of cryptomedusoids occur exceptional 

instances breaking away, as in Pachycordyle Weismannt Hargitt. The heteromedusoids are entirely 

wanting the umbrellary endoderm, and the inner umbrellary ectoderm is formed by delamination, not 

by invagination of the outer ectoderm (endocodon). The simplest gonophores, finally, are without any 

trace of medusoid organisation. These four types of sessil gonophores Kiihn (1913) regards as char- 

acters important to the systematist for the division of hydroids into genera. 

Stechow (1913) in his important work on Japanese hydroids occupies another standpoint, 

attaching more importance to the conditions of the gonophores. Thus he draws nearer to earlier 

principles of classification, but at the same time he tries to make his systematic division more manage- 

able by drawing out characters from the outward morphology of the colonies, thus effecting the 

transition to the American school. The Americans, headed by Nutting, look on classification only as 

“a matter of convenience”, and accordingly in their groupings, as a matter of fact, relinquish the idea 

of constructing a natural system aiming at summing up and drawing by critical sifting of the char- 

acters a skeletonlike picture of the phylogenetic affinities of the group of animals in question. Con- 
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sequently the system brought about by the American investigators, picking up heterogeneous char- 

acters, is indeed, as I have shown in an earlier treatise (1909), to a great extent one of arbitrariness, 

placing the species now in one, now in another genus, according to the character it is thought desir- 

able to emphasize at the moment. The system has, in this way, become a matter of chance. 

Before proceeding to the special explanation of the several species of hydroids and their occur- 

rence in the seas of the northern Atlantic, we, therefore, must try to realize, from a systematic and 

phylogenetic point of view, the value of each single character. In the first instance the question must 

be answered what part the gonophores play as to the phylogeny of the hydroids or, in other words, 

what importance has to be attached to the gonophores and their conditions for the purpose of 

classification. 

The application of the characters of the gonophores as distinguishing marks of higher system- 

atic unities, of families, or of subfamilies, has been abandoned by all modern investigators of the 

hydroids. On the other hand, it is held by several investigators that they are of importance as to the 

limitation of genera. The last significant publications maintaining this view, are those of Kiihn (1913) 

and Stechow (1913). Kiihn, however, applies the characters of the gonophores with much caution 

and discretion, while Stechow, as a giance at his tables (1913, p. 36 and the following pages) suffices 

to show, undiscerningly recurs to the principle of laying the main stress on the “medusa” as contrasted 

with the “sporosac”. In fact, as long as the limits between these designations are not more precisely 

defined, they will be subject to much arbitrariness. An interesting instance is afforded by the point 

in dispute, where the limits are to be drawn between the genera Coryne and Syncoryne. The old 

criterion, accepted by Allman and other investigators, was the free medusa as contrasted with the 

fixed gonophore or sporosac, and, to all appearance, it is the same limitation Stechow tries to 

maintain in his table. Indeed, this principle of limitation was only supportable on the ground of the 

deficient knowledge of the organisation and development of the hydroid gonophores attained to in 

Allman’s days. Kiihn, therefore, (1913, p. 229) is seen to take quite another departure, defining the 

Syncoryne as including all species having “meduse”, while the Coryne is distinguished by styloid 

gonophores. It is evident from Kiihn’s previous argument (l.c. p. 174) that under “meduse” he also 

includes the eumedusoids which normally do not break loose, and that accordingly Coryme, in his 

opinion, exclusively embraces species having styloid gonophores. 

Parallel to these genera Stechow also treats of Podocoryne (with meduse) and of Hydractinia 

(with “sporosacs”). Kiihn (1913, p. 227) groups them in the following vague way: 

ges a Medusen (Margelinen), Eumedusoide, Cryptomedusoide, Styloide. 
Hydractinia 

From his premises (1. c. p. 226) it appears that he agrees with most modern investigators, think- 

ing it right that the two old genera should be merged into one, Hydractinia; for he states that in 

fact we have here before us a series of closely allied forms, in which “zwischen Arten mit Vollmedusen 

und einfachen Medusoiden die verschiedensten Ubergange bestehen”. Thus K iihn, elsewhere considering 

the characters of the gonophores as significant generic criteria, in this place actually reduces them 

to mere specific characters. 

In another connection Kiihn (1913 p. 197) gives an instance of the fact that the sexes in 
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one and the same species can be distinguished by different types of gonophores; thus the female 

gonophore of Laomedea flexuosa Hincks is heteromedusoid, while the male gonophore is _ styloid. 

This strongly defined sexual dimorphism is most interesting, and the question is obvious whether the 

case is a solitary one, or if in other species other types of gonophores, of those stated by Kiihn, 

might perhaps be found united in one and the same species. On that account I have (1915) more 

closely examined the development of the gonophores of, among others, the Zudwlaria indivisa Lin. 

and the Zubularia regalis Boeck, two species in which a marked sexual dimorphism is found pro- 

nounced in the external characters of the gonophores. The examinations resulted in the startling result 

that the female gonophores of both species are eumedusoid, though not equally high in medusoid 

organisation, whereas the male gonophores of both species are heteromedusoid and of entirely the 

same organisation and development as the gonophores of the genus Zampra Bonnevie (1898) (comp. 

Broch 1915). It is owing to the gonophores that Lamfra is separated from Corymorpha, the latter 

genus producing free meduse or having gonophores eumedusoid. Acting on this principle of division, 

as far as the species of the genus Zudbularia are concerned, we should have to separate the male 

Tubularia indivisa and Tubularia regalis as a new genus, while the female individuals belonging to 

the same species would retain their places'. 

The outcome of the searching studies of the last years shows, indeed, that in proportion as a 

greater number of species have been examined, the more evidently the characters of the gonophores 

appear as criteria of species. The increasing knowledge of the gonophores makes ever clearer that 

the gonophores alone cannot form the base of any division of genera, but at most serve as second- 

arily corroborative. 

The free medusz show throughout a greater abundance of forms developed than the polyps, 

which are more conservative. No doubt, the medusz present a series of phenomena of adaptation 

and, accordingly, display several characters of convergency, to which the systematists are inclined to 

attach a greater phylogenetic value than is their virtual due.» Nowhere, I dare say, the adaptations 

to habits of life and the accommodations to varying physical conditions play such a part as with the 

pelagic organisms, to which the slightest variation of salinity and of temperature causes great 

changes of viscosity of the surrounding water, decisive of the adaptation of their suspension organs. 

Therefore, the hydroid systematist should not lay too much stress on the statements of the medusoid 

specialist as to the systematic grouping of the free-swimming generation; phylogenetically the char- 

acters of the nurse generation are of the greatest interest. A similar state of things urges itself with 

the sessile gonophores. It is a circumstance of vital importance to the maintainance of the species, 

that the generative individuals are able to accommodate themselves quickly to the peculiar conditions 

of life to which the species is subjected. What I observed in my treatise on the Sty/astertde (1914), 

is fully applicable (or even more so) to the case under consideration: “Owing to their conservatism in 

development the polyps are of the most important phylogenetic interest. The gonophores, the genera- 

tive individuals, on the other hand, might almost be said to be a playball in the hands of chance 

biological conditions and thus phylogenetically have much less interest”. 

1 The possibility of a fusion of four species is precluded, as in 7ubularia indivisa and in Tubularia regalis 3 and Q 

occur in the same colony. 
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On account of their dependence on outward conditions and their power of plastic accommodation 

to biological influences, the gonophores are unsuitable for basis of division into genera. On the other 

hand, the genera, owing to the conditions of the gonophores, often fall into a series of biological 

groups (or subgenera). The systematists who lay the main stress on the gonophores in establishing 

the system, in fact apply biological conditions as fundamentum divisionis, and let phylogeny, the pro- 

perly governing principle of systematic inquiry, recede into the shade. 

b. The comparative anatomy of the nourishing individuals, and the system of the 

athecate hydroids. 

An exact review of the researches of the last years makes ever clearer, as also appears from 

the statements above, the correctness of Levinsen’s view (1893), maintaining that in the great classifica- 

tion of the hydroids the main stress must be laid on the peculiar conditions of the nourishing polyps, 

and reducing at the same time the modifications of growth and the conditions of the gonophores as 

characters of subordinate importance. Later investigators' have, indeed, attached ever more importance 

to the conditions of the polyps. But in so doing they have almost exclusively taken into considera- 

tion such morphologic criteria as urge themselves on a superficial view of the polyps. The inner 

anatomy, on the contrary, has been disregarded. Kiihn (1913) certainly by the way points out that 

the inner anatomy can be different in the different groups. He treats (l.c p. 50) at some length 

of the peculiar structure of the polyps of the 7udulariide, and points out the multifarious development 

of the ¢hecaphores. But in drawing the bases of his system he makes no attempt to turn these features 

to further account. 

As a result of searching inquiries, the structure of the polyps in the different genera and 

families has turned out not to be quite so homogeneous as it has been generally held. Both in the 

construction of the ectoderm and in that of the endoderm differentiations occur, which may be char- 

acteristic of greater or smaller groups of species and give us several holds for judging the systems 

drawn up for hydroids in the course of time. 

Therefore, it will here be appropriate to give a brief synopsis of the more important peculiarities 

of anatomy distinguishing the various groups of athecate hydroids, in order to apply them afterwards 

to drawing up the system of the group. 

The ectoderm, deciding by the disposition of its elements whether the tentacles have to be 

claviform or not, has, to some extent, been turned to account as fundamentum divisionis. The clavi- 

form shape is particularly due to the accumulation of the stinging cells on the tips of the tentacles, 

while the tentacles are filiform when the nematocysts are more equably distributed. A third type of 

tentacles, which, as far as is known, is found with all thecaphore hydroids, occurs in the Zudendride; 

t Works like that of Poche (1914) I leave out of account. That sort of “zoology” which is based not on study of 

the organisms themselves, but only on what may be beaten up from books, here debouches in the construction of airy castles 

of complicated systematics, which does not advance zoological science by a hairbreadth, but only contributes to increasing 

the systematic confusion. Between “regnum” and “family” are inserted 34 — thirty four — degrees. It is a matter of regret 

that we do not learn how many osculant categories must be placed between “family” and “individual” to give a “full” picture 

of nature. But this will suffice to illustrate the scientific value of the work. 
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here the stinging cells are arranged in dense transverse belts round the tentacles so as to give these, 

when distended, a peculiar transversely striped appearance. 

On the ground of filiform and claviform tentacles Kiihn (1913) divides the athecate hydroids 

into the two principal groups of /7i#fera and Cafitata. However, we find in the latter group also 

instances of filiform tentacles; in the Pexnaritde filiform tentacles occur together with claviform ones; 

in the Zubulariide, on the contrary, the claviform tentacles have disappeared, at any rate in the polyps 

fully developed. Kiihn (l.c. p. 228), therefore, also makes the reservation that the tentacles are “dauernd 

oder in der Jugend gekn6pft”. Embryological studies on Corymorpha have, in fact, shown that the 

actinula has claviform tentacles (Torrey 1907, Hartlaub 1907). However, this state of things cannot 

be generalized as a matter of course to embrace the Zudularia; on the contrary the figures of Allman 

(1872) show quite distinctly that the actinula in Zubularia larynx and Tubularia indivisa have filiform 

tentacles, and inquiries into the Zwbdularia regalis in the Trondhjem Fjord have shown no trace of 

capitate tentacles during the development of the actinula. Nor do here claviform tentacles occur in 

full-grown polyps. 

But even though the definition of Kiihn must be characterized as erroneous so far, there is 

another criterion showing that his division of groups is correct. A searching study of the very nemato- 

cysts, shows, as a matter of fact, that the athecate hydroids fall into two large principal groups, cor- 

responding to the Cafitata and the /ilfera stated by Kithn. 

In the hydroids occur two characteristic principal forms of nematocysts (Pl. I, figs 1—7). In all 

the Cagztata we find large oviform or almost wholly spherical nematocysts of the same principal type 

as is often mentioned in the Hydra. These large nematocysts are always accumulated on the tips of 

the claviform tentacles, as in the Coryne, while on the filiform tentacles of the Zwbularia they are 

more equably distributed all over the ectoderm of the tentacles. However, these stinging capsules are 

also found elsewhere in the ectoderm of polyps, as is the case with Monocoryne and Myriothela. In 

the last mentioned form the nematocysts, like those of A@dlepora, have developed dimorphicly; besides 

the typical oviform nematocysts we find here a larger and more slender oval form; in general the 

latter nematocysts are outnumbered by the oviform ones, but still they amount to a large percentage — 

of the total stock of stinging capsules occurring in the animal. In the A@//efora this type of nemato- 

cysts, judging from the figures in hand, is rather broad. 

The rest of the hydroids are distinguished by quite a different type of nematocysts. The pre- 

dominant type is a very small, all but rod-shaped nematocyst, particularly occurring in the tentacles, 

generally accumulated in belts, vertically on the tentacle axis, giving the tentacles, when wholly 

stretched out, a peculiar transversely striped appearance, like that of the tentacles of the Audendrium 

recorded. Concurrently with this typical small nematocyst distinguishing all /7i/era sometimes occurs, 

finally, a somewhat larger form, as in the Hudendrium and the Stylasteride. In the Eudendrium 

Wrightt we find in the tentacles only small rod-shaped stinging capsules; on the contrary in the 

basal whorl of stinging cells of the polyp body of the species in question the capsules are much larger, 

though keeping a slenderly oval appearance. It is strange that this large type of the Hudendrium 

and the Styasteride should appear almost entirely consistent with the aberrant slenderly oval nemato- 

cyst with the Alyriothela. The simultaneous occurrence of the type in so different and so highly 
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organised forms suggests, indeed, that we have before us phenomena of convergency, the cause of 

which is at the moment quite inexplicable. 

However, not only the ectoderm itself and its elements are of interest to comparative anatomy. 

The derivates of the ectoderm are of great importance. In the same way as the ectoderm of 

the stem secretes a periderm, we find that with all thecaphore hydroids a chitinous hydrotheca is 

secerned by the ectoderm of the polyp. Remarkably enough, a parallel is found also in a single genus 

of the athecate hydroids, the Perigonimus. In this genus the ectoderm of the polyp secretes a 

“pseudohydrotheca”, a hydrotheca-like, folding periderm case of a jellied substance surrounding the 

basal portion of the polyp up to the tentacle whorl. The first inquiries as to the pseudohydrotheca 

have been made by HadZi (1913 and 1914). The pseudohydrotheca is distinguished from the real 

hydrotheca in having no free margin, but being distally firmly connected with the ectoderm of the 

polyp so as to be indistinguishable, on a superficial view, when the polyp is wholly distended. On the 

contrary, when the polyp is contracted, the pseudohydrotheca is, in general, easily discerned, forming 

a richly folded cover round the basal portion. The pseudohydrotheca bears some resemblance to the 

genuine hydrotheca by the way in which the polyp is attached to it, the supporting lammella of the 

polyp being basally connected with the pseudohydrotheca by a whorl of small chitinous pro- 

minences. Similar chitinous prominences are also seen, for instance in Hudendrium, connecting the 

soft parts of the stem with the periderm cover; systematically, however, no ‘particular interest can be 

attached to them. 

Also in the endoderm diversities of great interest are found. The simplest, most homogeneous 

shape is represented by the gastric endoderm of Clava (Broch 1911), forming a homogeneous epithel- 

ium for absorbing the nourishment, from the orifice of the mouth to the passage of the polyp into 

the stem; almost all of the cells of the gastric endoderm are filled with larger or smaller grains 

showing a strong affinity to Delafield’s hematoxyline (“nutritive cells” and “albumen cells”, comp. 

Schneider 1902). As to Coryne, the state of things is quite different; here the endoderm in the 

portion nearest to the mouth is extremely rich in mucous gland cells, while the digestive cells are 

comparatively few in number. In Coryne we must consequently distinguish between the oral 

portion secerning mucus and the part of the endoderm of the polyp which is the proper gastric or 

digestive portion. The difference between these two endodermal zones appears still more distinctly in 

Myriothela; the glandular cells are here densely concentrated on a small portion near to the mouth, 

strongly conspicuous by its clear blueing after being treated with Delafield’s heematoxyline; the 

other endodermal cellular forms have almost wholly disappeared in the glandular zone with 

Myriothela. In Tubularia, on the contrary, the glandular zone has disappeared, so that the endoderm 

here by its homogeneous appearance all over the polyp strongly recalls the case of C/ava. 

A rather different state of things is found in the Bougainvilliide. Here, indeed, mucous cells, 

occur in the oral endoderm of the polyp. But the bulk of the cellular elements in the oral portion as 

far as the whorl of the tentacles, is constituted by cells which appear indifferent to the nutritive elements. 

All the cells here have small nuclei strongly concentrated, while in the gastric endoderm taking the 

nourishment, from the whorl of tentacles and downwards, the nuclei are large, with open chromatine 

net-work. This condition of things is still more pronounced in Hudendrium, the mucous cells of 

The Ingolf-Expedition. V. 6. = 
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which, however, are most frequently concentrated in the proboscis, closely to the basis of the tentacles, 

where the entrance to the proper gastric cave is found. 

Thus there is throughout a typical difference between the Cagitata and the Filifera as to 

endodermal matters, though the C/ava apparently presents an intermediate form or a form of depar- 

ture from which the other types are derivable. Simultaneously the /7ij/era, as far as can be judged 

from the data in hand, bear a typical resemblance to the thecaphore hydroids, and here the parallel 

between the Eudendrium and the Campanulariide is particularly obvious. Whether this is owing to 

a closer affinity or it must be explained only as a phenomenon of convergency, we must at present 

leave unanswered, because of our deficient knowledge of the group. 

A single family, the Zwbudariide, shows an anatomic peculiarity, as with the species of this family 

there occurs a peculiar m’esogloeal formation, At the basis of the large tentacles the endoderm has 

developed a thick supporting cushion formed as a ring of mesoglceal tissue of large cells round the polyp. 

This leans inwardly on the supporting lamella, and is bounded against the axial endoderm of the tentacles 

by a delicate membrane, which in some cases it is rather difficult to point out. 

Hollow tentacles occur in two ways. In their original shape they are, as is the case with 

Hydra, openly communicating with the gastric cave of the polyp. This state of things, however, 

has ceased with most hydroids and cannot be found in any of our northern species. In these, on the 

other hand, occasionally occurs, as in Clava multicornis and in Myriothela a central cavity in 

the tentacles, at any rate in their basal part. This cavity, however, does not communicate with the 

gastric cave of the polyp, but is basally bounded by the unbroken supporting lamella. This central 

cavity of the tentacles, as it is represented by well-developed Clava mu(ticornis, might be looked upon 

as a primitive condition of things. However, in forms so highly organised as AZyriothela, it must 

sooner be considered as a secondary phenomenon, which cannot have any direct correspondence with 

the primitive condition of things in Hydra, ’ 

In Myriothela the tentacles show a peculiar structure, elsewhere unknown in the hydroids. 

The matter is more precisely described by Jaderholm (1905). The supporting lamella is in the 

thickened distal part of the tentacle transformed into a cushion constructed by delicate radially — 

placed fibres, showing no cellular structure and densely crowded. They seem to be intended for 

strongly stiffening the distal portion of the tentacles and for making the armed outmost portion of 

the tentacles larger and more powerful of resistance. 

On the ground of the anatomical features stated, and of morphological characters hitherto turned 

to account in systematics, is brought about a system which, as far as the athecate hydroid families 

are concerned, can be summed up in the following key of determination: 

A. No formation of gonophores. Eggs and sperms, developed in the wall of the polyp. The tentacles 

— if such ones occur — hollow, openly communicating with the gastri¢ cave (Sectio Simplicia nov.) 

Fam. Hydride. 

B. The generative cells developed in special gonophores. 

I. The polyps with large, broadly oval or spherical nematocysts (Sectio Capitata K ihn). 

a. The tentacles of the polyp wholly or in part claviform. 
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1) The polyp having only one kind of nematocysts. The claviform tentacles of simple struc- 

ture, having no central cavity and no particularly developed supporting lamella. 

a. All tentacles claviform. Fam. Corynide. 

8. The distal tentacles claviform; proximally a whorl of filiform tentacles. Fam. Pennariide. 

2) The polyps, besides having oviform or spherical nematocysts, also provided with slenderly 

oval or nearly cylindrical stinging capsules. 

a. Without calcareous skeleton. The claviform tentacles having a central cavity, greatly 

widened distally, but not openly communicating with the gastric cavity of the polyp. 

The supporting lamella, in the outer portion of the tentacles, developed into a thick 

radial fibrous supporting tissue. Fam. Myriothelide. 

f. Colonies with calcareous skeleton. The tentacles of simple structure, having no central 

cavity. Fam. Jlleporide. 

b. All the tentacles of the polyp filiform, arranged in two main circles: 

1) The proximal (basal) whorl of tentacles leaning against a well-developed mesogloeal cushion. 

The polyps of radial symmetrical structure. Fam. Zudbulariide. 

2) The mesogloeal formation at the basis of the proximal whorl of tentacles almost wanting, 

owing to radial canals. The structure of the polyps bilaterally symmetric. Fam. Branch- 

tocertanthide. 

Il. The nematocysts always only slender, the small ones quite rod-shaped. (Sectio Filifera K itihn). 

a. Colonies without calcareous skeleton. 

1) The tentacles irregularly spread all over the polyp, or reducible to a single large tentacle. 

The endoderm not differentiated into oral endoderm and gastric endoderm. Fam. Clavide. 

2) The tentacles forming a main circle round the polyp. The endoderm differentiated into 

an oral endoderm and a gastric endoderm. 

a. The polyps fusiform with conically pointed proboscis. Fam. Bougainvilliide. 

f. The broad body of the polyp well defined from the stem, and provided with a clavi- 

form proboscis placed with a narrow basis on the whorl of the tentacles. Often two 

kinds of nematocysts, large ones and small ones. Fam. Hudendride. 

b. Colonies with calcareous skeleton and with two kinds of nematocysts, the large ones being 

slenderly oval or nearly cylindric, frequently slightly curved. Fam. Stylasteride, 

Il. Athecate Hydroids of the Northern Atlantic. 

Section Capitata Kiihn. 

Family Corynidae. 

“Hydroids with fusiform or more cylindric polypes, whose oral portion is conically pointed. 

The stinging capsules are large, oviform, or almost globular. All the tentacles of the polype are 

capitate with the stinging cells mainly concentrated on the thickened distal portion. The structure 
2* 
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of the tentacles is simple, with no central cavity, and with a thin supporting lamella without any 

particular thickening. In the endoderm we must distinguish between an oral portion, abounding 

in mucous gland cells, and the gastral portion proper. The colonies develop no calcareous skeleton”. 

It is questionable, as is also pointed out by Kiihn (1913), whether it is justifiable to maintain 

the Corynidae and the Pennariidae as two distinct families. Stechow (1913) states that “das gleich- 

zeitige Vorkommen gekndépfter und fadenformiger Tentakel ein vorziigliches Merkmal fiir das Bestim- 

men ist”; simultaneously, however, he ranks the genera Acaulis and Clavatella with the Corynidae, 

though, having tentacles both capitate and filiform, they should, from this main characteristic, be 

reckoned among the Pennariidae. Also as compared with the Zudbularitdae, the limitation of the Pennari- 

dae makes some difficulty. Thus Bonnevie (1899) e. g. classes Heterostephanus among the TZu- 

bulariidae in spite of the fact that the species is provided with capitate distal tentacles. Stechow 

(1913), on the other hand, as well as Broch (1911), ranks this genus with the Pennaridae. I regret 

that I am in lack of material for a more thorough inquiry into the Pennariidac; it is not unlikely 

that the anatomical structure of the polypes might afford safer holds for the judging of this group of 

hydroids than the merely outward morphological characters. 

The Corynidae form a very central group, with which all the other groups of the section of 

Capitata, stated by Kiihn, are likely to have originated. — At the first glance it may appear as if 

one of the genera Aonocoryne has_got nematocysts heterogeneously developed, so as to show, be- 

sides oviform or globular capsules, partly also long, narrowly oval ones. That this is not the case, is ascer- 

tained by a careful study of material of Monocoryne gigantea (Bonnevie) collected in the 

Trondhjemsfjord. Partly all the nematocysts of this shape are discharged, and partly developmental 

stages of other nematocysts than oviform ones are not traceable. It is, therefore, obvious that, in 

being discharged, the oviform nematocysts assume a narrowly oval shape. The apparent dimorphism 

of the nematocysts would otherwise have been greatly interesting as a connecting link with AZyrzo- 

thela, and would have been likely to support the supposition of Bonnevie (1899) of the derivation of 

the last-mentioned genus from the Corynidae through Monocoryne. But as a matter of fact, the large 

Monocoryne gigantea shows the anatomical structure of the true Corynidae. Swenander (1903) mentions - 

that its tentacles are coalesced at the basis; this statement, however, only holds good for the ectoderm, 

which in several places appears to be stratified; the endoderm, as far as the single tentacles are con- 

cerned, continues, wholly surrounded by the ectoderm, to the supporting lamella. Monocoryne gigantea 

presents another peculiarity which the inquirers have hitherto obviously failed to notice; the indivi- 

duals are hermaphrodite, in a most peculiar way. Not only we find in a single individual sheer female 

and sheer male gonophores; but among these also occur several gonophores containing, besides large 

ova, also sperms and spermatocytes of all stages. The gonophores of this species are reduced to 

cryptomedusoids. 

In the internal structure of the polype of the Corynzdae our attention is fixed on a great ac- 

cumulation of mucous gland cells in the endoderm next to the orifice. Here are densely accumulated 

a lot of cells, whose affinity with Delafield’s haematoxyline make them very conspicuous on material 

well preserved. This concentrated glandular zone is found still more strongly marked in the Myrio- 
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thelidae, whereas in the 7ubularitdae it has disappeared. It forms a striking contrast to the proboscis 

of the Ludendriidae, the outer oral portion of which is more abounding in indifferent endodermal 

cells and more nearly approaching the state of things in the Bougainvillitdac, in which, however, also 

the indifferent endodermal cells appear in larger numbers. As is mentioned before, this oral zone is 

wanting both in the Clavidae and the Stylasteridae. 

The Corynidae, like their near relations the M/yriothelidac, are distinguished by a vigorously 

developed polype musculation, and in connection with this show an astonishing power of changing 

appearance and volume. It is easy for them to swallow a comparatively large copepode, and in my 

material I have found several shapeless-looking Corynze-polypes which were digesting rather large 

crustaceans. Thus they are very greedy animals, frequently feeding on organisms larger than the 

polype of normal size. Series of sections show how the food half dissolved also is led direct into the 

gonophores and is absorbed by their endodermal spadix. The endodermal cells of the spadix then are 

filled with some granulous contents, which are greedily absorbing and tenaciously keeping the haema- 

toxyline of Delafield, while they are rather indifferent to both the haematoxyline of Bohmer and 

to eosine. However, the cells also contain several eosinophile grains. 

Gen. Coryne Gaertner. 

“Corynidae forming colonies, with solitary capitate tentacles spread all over the hydranth. The 

colony is formed by the ramification of an upright hydrocaulus, whose tubes do not communicate 

through secondary canals. The gonophores are developed on the proximal portion of the polypes”. . 

Many investigators place the species productive of medusae in a separate genus, Syncoryne. 

This criterion, however, is of merely biological nature, and thus of less importance to systematists. 

And apart from this, it is evident that some species of Coryne produce more strongly reduced eume- 

dusoids which are only quite exceptionally detached from the mother colony. The species have not 

yet been sufficiently examined. Therefore, it is obvious that, for instance, the species Coryne Loveni 

(M. Sars) must have been several times confounded with Coryne Sarsi (Lovén). In the medusoid 

-gonophores of the former species the tentacles are wholly reduced, while Coryne Sars? has complete 

medusoid gonophores with tentacles. The opinion maintained by L. Agassiz (1860) and Hincks 

(1868), based on the observations of L. Agassiz (lc) and Clark (1865), that some species of Coryne 

at one time of their lives produce free-swimming medusae, at other times, on the contrary, sessile 

eumedusoids, has not yet been refuted, but, quite the contrary, been strengthened by the observation 

of a parallel condition of things in species of Campanularia (Giard 1899, Behner 1914). It is 

not impossible that Coryne Sarsi should be one of these species of Coryne. In Coryne Lovenit the 

eumedusoid gonophore has lost its tentacles, and at the same time the development of the generative 

cells shows us that the gonophores are not here normally disengaged from the colony. Other species, 

such as Coryne Hincksi Bonnevie and Coryne brevicornis Bonnevie, seem to have gonophores 

somewhat more reduced, still, however, keeping the medusoid structure strongly defined. These 

species, then, exhibit stages forming the transition to Coryne pusilla Gartner with its strongly 

reduced styloid gonophores. 
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If we, therefore, like Kiihn (1913) and Stechow (1913), separate Syucoryne as a genus of its 

own, there will be insurmountable difficulties about drawing the limits. If, as is done by Stechow, 

the limit is drawn by the production of free-swimming medusae, Coryne Loveni must normally be 

omitted from the genus Syzcoryne, and a species such as Coryne Sarsi will probably have to be reck- 

oned sometimes among the Syxcoryne, at other times, on the contrary, among the Coryne. If, on 

the other hand, we follow Kiihn and draw the limits of genera between species with eumedusoid 

gonophores and species having gonophores more strongly reduced, it may be greatly questionable 

where, for instance, Coryne Hincksi and Coryne brevicornis ought in fact to be placed. In this case 

as in others, the more species we learn to know more exactly, the more impossible it proves to draw 

the limits of genera on the ground of gonophoral conditions. To this must be added that in all the 

species of Coryne or Syucoryne the colonies and the polypes are so uniform as to their appearance, 

that they cannot with certainty be identified to species or included under one or the other of the two 

“genera”, if the gonophores are wanting or only little developed. It is, therefore, absurd to insist on 

drawing an artificial and arbitrary line of distinction, founding on merely biological phenomena of 

adaption. 

Coryne Sarsii (Lovén) Johnston. 

1835 Syucoryna Sarsi, lovén, Bidrag til Kannedomen af Slagterna Campanularia och Syncoryna 

p. 275, pl. 8, fig. 1—6. 

1847 Coryne Sarsii, Johnston. A History of the British Zoophytes, p. 43. 

?r911 Syncoryne Sars, Semundsson, Bidrag til Kundskaben om de islandske Hydroider II, p. 72. 

“The delicately constructed colonies attain to a height of up to 30 mm. The hydrocaulus is 

wholly irregularly ramified with no distinct main stem; the branches form acute angles with the stem 

or the main branch whence they proceed; both the stems and the branches are almost entirely 

smooth with no rings nor wrinkles. The strongly contractile polype, when extended, attains to a 

length of up to 1.5 mm., and is then almost wholly filiform; when contracted, it is oviform or nearly 

globular. The numerous capitate tentacles are irregularly distributed over the polype. 

The gonophores develop into medusae, which are likely to break away during the greater 

part of the generative period of the polype; the medusa bud developes four tentacles. One or two, 

more rarely three, gonophores occur simultaneously on the polype”. 

Material: 

Iceland, Reykjavik. Shallow water (associated with small dZytilus), 

In all probability, Semundsson (1902, 1911) is right in including these very delicately con- 

structed colonies under Coryne Sarsiz. The occurrence of the species is boreal. But the possibility that 

the species is frequently confused with forms nearly related, as yet precludes certain decision as to its 

distribution. Coryne Sarsii is recorded from the coasts of Norway, Bohuslén, Denmark, Helgoland, 

Great Britain, Iceland, and Northern France. Hartlaub (1905 a) and Jaderholm (1903), though with 

some doubt, refer some colonies from Tierra del Fuego and from Patagonia to the same species. 
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Coryne Loveni (M. Sars) Bonnevie. 

1835 Syncoryna ramosa, Lovén, Bidrag til Kannedomen af Sligterna Campanularia och Syncoryna, p. 

275, pl. 8, figs. 7—10. 

1846 — Lovent, M. Sars, Fauna littoralis Norvegiae, p. 2, footnote. 

1899 Coryne Lovent, Bonnevie, Norske Nordhavs-Expedition, p. 14. 

“The colonies are rather coarsely constructed and attain a height of up to 30 mm. The hydro- 

caulus is wholly irregularly ramified and shows no distinct main stem. The branches proceed almost 

rectangularly from the stem or the mother branch, but at once curve upwards, forming a very acute 

angle or even a parallel with it. The hydrocaulus and the branches are almost entirely smooth, having 

only here and there wrinkles slightly indicated. The strongly contractile polype, when extended, 
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Text-fig. A. The occurence of Coryne Loven? in the Northern Atlantic (the hatched coastal Region denotes 
a scattered occurence, the totally black parts indicate a common occurence) 

attains to a length of nearly 2 mm., and then is slenderly fusiform or nearly cylindric; when contracted 

it is oviform, oval, or almost globular. The numerous capitate tentacles are irregularly distributed 

all over the polype. 

The gonophores develop into eumedusoids, 1.5 mm. long, with no tentacles, normally not break- 

ing away; they have four well-developed radial canals and a circular canal. Up to three gonophores 

occur on the polype near its base”. 

Material: 

Greenland, Godthaab litoral (on Ascophyllum) 

Norway, Bjark6éi, Lofoten litoral (on /cotdeae) 
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Hartlaub (1907) informs us that in his aquaria he has observed a Syncoryne, whose gono- 

phores are not set free, though being full-grown medusae with four tentacles well developed; the 

generative products are developed in the sessile medusa, which is reduced after having performed her 

generative task. Hartlaub refers this form to Coryne (Syncoryne) Lovent M. Sars. This identifica- 

tion however, cannot be right; most likely we have here rather in hand individuals of the Coryne 

Sars during the part of the generative period when the medusae are not detached. Through Mr. 

C. Dons, conservator at Tromsé, I received a very copious material of Coryne Loveni from Bjarkdi, 

where the species occurs in abundance on the Fucozdea in the tidal water region. The large number 

of individuals examined have most frequently two, more rarely three gonophores, which are developed 

into a complete medusa without any tentacles. The four radial canals end in a small enlargement, 

which is the only indication of tentacles traceable. The species, accordingly, cannot be identical with 

the form recorded by Hartlaub, but agrees very well with the description and the illustration given — 

by Lovén. 

Coryne Lovent is earlier known only from the west coast of Scandinavia. Jaiderholm (r1g09, 

taf. 1, fig. 7) gives an excellent drawing of the species collected from Bohuslan; elsewhere it is recorded 

from the coast of Norway from Bergen as far as Lofoten, where its occurrence in the northern part 

of its habitat is most numerous. Some colonies from Godthaab show us that Coryne Lovent must 

also be added to the fauna of Greenland. The species is native to the boreal tidal water zone and 

attains to its most luxuriant development in the passage to the regions of the Artic Ocean. 

Coryne pusilla Gartner. 

1774 Coryne pusilla, Gartner, in Pallas: Spicilegia zoologica vol. 1, fase. 10, pag. 40; pl. 4, fig. 8. 

1893 Syncoryne mirabilis Levinsen, Meduser, Ctenophorer og Hydroider fra Grénlands Vestkyst, p. 150. 

1902 Coryne vermicularis, C.fruticosa, Syncoryne eximia, Seemundsson, Bidrag til Kundskaben om de 

islandske Hydroider,; p. 50. 

“The colonies are coarsely constructed, attaining a height of up to 4o mm. The hydrocaulus 

is wholly irregularly branched, showing no distinct main stem; the irregularly curved branches are 

everywhere densely wrinkled and form almost right angles with the hydrocaulus or with the 

mother branch. The strongly contractile polyp, when extended, attains to a length of 2.5 mm., and 

is then slender and narrowly fusiform or almost wholly cylindrical; when contracted, it is oviform or 

oval. The numerous capitate tentacles are irregularly distributed over the polyp. 

The gonophores are globose, showing a styloid structure. There occur 4—8 gonophores, irregu- 

larly distributed over the proximal (basal) half of the polyp”. 

Material: 

The Faroe Islands. 

Iceland: Grindavik. On littoral algae (labelled Coryne pusilla and C. fruticosa). 

Reykjavik. On littoral algae (labelled Syucoryne eximia and Coryne vermicularis). 

Greenland (labelled Syncoryne mirabilis), 

t Dr. P. L. Kramp kindly informs me, that Coryne Loven? is abundant in the Little Belt. 
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A closer investigation of the living polyps and of their conditions very soon shows us that the 

appearance of the polyp is varying very strongly according to its state of contraction. Now it is 

stretched at length, assuming approximately the shape of a thin worm, now it is again contracted to 

a short, thick lump, very ‘nearly approaching the globular shape. Sometimes the polyp is at the widest 

at the base; sometimes it is contracted in this part, so that the largest width appears farther out. 

The study of the live polyps thus, in this case as in many others, shows us that many characters 

which have been turned to account as criteria of species with the Coelenterata, may be of most doubt- 

ful value or even of no importance whatever to classification. In the first place, of course, this is appli- 

cable to the various states of contraction, which, in Coryne pusilla, have even led to subdivision into 

several species. J&derholm (1909) thus, on account of difference of shape of the polyp, still 

distinguishes Coryne pusilla and Coryne vermicularis Hincks; as, however, all other characters wholly 
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Text-fig. B. The distribution of Coryne pusilla in the Northern Atlantic. 

agree, and the differences put to account as specific characters fall far within the limits of the polyp 

movements described above from observation of living individuals, the separation into species cannot 

be recognized; Coryne vermicularis forms a synonym of Coryne pusilla and, in fact, only represents a 

“ phase of the movement of the polyps. 

Coryne pusilla has previously been recorded from the north of France, from Great Britain and 

Ireland, from Helgoland, from Denmark, from Bohuslan, from the west coast of Norway, from the 

Faroe Islands, and from Iceland (Reykjavik). In my material there also occurs a colony marked 

“Greenland?”, wrongly determined as Syncoryne mirabilis Agass; the species thus seems to belong to 

the fauna of Greenland, but particulars are still missing. The rather numerous Icelandic colonies of 

the species are all derived from the south-western point of the island. The species, accordingly, must 

The Ingolf-Expedition. V. 6. 3 
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be characterized as southern boreal; it mainly occurs along the coasts of the North Sea and round 

the British Isles; how far it advances to the north on the coast of Norway, we do not as yet know 

with certainty; but a any rate it does not push forward as far as into the Arctic seas. 

Coryne sp. aff. Hincksi Bonnevie. 

Material: 

“Ingolf St. 44. 61°42’ Lat. N., 9°36’ Long. W., 545 met. 4.8°. 

A small colony of young individuals of a species of Coryne is attached to the stalk of a Zz 

bularia sp. The hydrocaulus is irregularly wrinkled and attains a height of up to 6 mm. with polyps 

I—2 mm. long. There occur 4—8 small, apparently medusoid, gonophores at the base of the polyp 

closely below the tentacles. The tentacles are short. The stolon of the colony is reptant, the stalks 

of the polyp are unbranched. On account of the bad state of preservation it is impossible to furnish 

a proper design of the individuals. 

It is possible that the individuals belong to the species Coryne Hinckst Bonnevie, which 

has previously been recorded only from a depth of 100 fathoms near Hammerfest (Bonnevie 1899). 

Family Myriothelidae. 

“Large solitary hydroid polyps with stratified ectoderm, in which occur two kinds of nemato- 

cysts, Besides the typical oviform nematocysts of Cafztafa are found in somewhat smaller numbers 

narrowly oval or nearly cylindrical, rather large nematocysts which are especially frequently occur- 

ring in the ectoderm of the gonophores. The tentacles are capitate with a central cavity which does 

not communicate with the gastral cavity of the polyp, and which is distally broader. The vigorously 

developed distal portion of the tentacles is shored up by a particularly developed portion of the supp- 

orting lamella, here showing a fibrillary structure with fibres radiarily arranged. The supporting 

lamella is vigorously developed in the wall of the polyp and provided with bilamellae. The endoderm — 

exhibits a dense circle of mucous glands at the mouth of the animal. No calcareous skeleton is 

developed”. 

The Myriothelidae seem to be nearly related to the Corynidac, and also to the Adlleporidae, 

which latter form calcareous skeletons. The last mentioned family presents in its dimorphically 

developed nematocysts a strong resemblance to the AZyriothelidae. However, only a character as the 

peculiarly developed supporting lamella in the thickened distal portion of the tentacles, as well as” 

the dimorphic development of the nematocysts, justifies the distinction of the A/yriothelidae as a parti- 

cular family beside the Corynidae, Already Bonnevie (1899) has pointed out the near rela- 

tion between Myriothelidae and Corynidae and the bridge between them suggested by the species J/o- 

nocoryne gigantea (Bonnevie). The arrangement by groups of the tentacles and the attachment of 

the gonophores to these groups are very likely to form the base of the development of the blasto- 

styles of Myriothela, But on account of the peculiar direction in which the structure of the tentacles 
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of the Myriothelidae has developed, we cannot subscribe to the view of Kiihn (1913), reducing the two 

families into one. The anatomical structure of the polyps of the two groups differs too much, and to 

this difference must be attached a greater importance than the investigators have hitherto been inclined 

to do; anatomically the difference between the groups is too great to allow their amalgamation, in 

spite of the agreement of the two families as to the endodermal mucous gland portion near the ori- 

fice of the polyp. 

Hitherto only one genus has been recorded of Myrtothelidae. 

Gen. Myriothela M. Sars. 

“The large solitary polyps have only exceptionally slight indications of hydrocaiilus; in general 

the base of the polyp is truncate or pointed and provided with rhizoids or filaments of adhesion, 

which are in fact transformed tentacles. Both the ectoderm and the endoderm are stratified. The 

tentacles are capitate and are irregularly distributed over the polyp and the blastostyles. The gono- 

phores are developed on small polyp-like blastostyles attached to the inferior half of the polyp; the 

blastostyles bear tentacles on their distal portion”. 

The genus Myriothela is recorded from the northern seas and from the Antarctic Ocean. The 

spread and rare occurrence of the individuals prevents us from deciding whether the genus is in fact 

bipolar, as the finds hitherto recorded seem to indicate. 

Myriothela phrygia (Fabricius) M. Sars. 

1780 Lucernaria phrygia Fabricius, Fauna Groenlandica, Nr. 333, p. 343: 

1851 Myriothela arctica M. Sars, Beretning om en zoologisk Reise, p. 134. 

1873 _ phrygia G. O. Sars, Bidrag til Kundskab om Norges Hydroider, p. 130. 

“The capitate or almost cylindrical polyp extended reaches a length of about 400 mm. The 

inferior termination of the polyp is truncate, and it is attached to the substratum by tentacle-like fila- 

ments of adhesion. Above the portion wearing blastostyles it is studded with strong capitate tentacles; 

on the other hand tentacles are wanting on the surface of the polyp between the blastostyles. 

The cryptomedusoid gonophores are developed on small polyp-like blastostyles, attached to the 

inferior portion of the polyp and wearing capitate tentacles on their outward parts. The female blasto- 

style has only one or two fully-developed gonophores at the same time, while the male blastostyles 

wear numerous gonophores”. 

Material: 

“Ingolf? St, 117. 69°13'N., 8°23’ W., depth 1003 fathoms, + 1° C. 

— St. 125, 68°08’ N., 16°08’ W, — 729 — + 08°C 

Myriothela phrygia has an enormous faculty for extension and contraction, and it is likely to 

share this faculty with its nearest relatives. A specimen I had the opportunity of observing when it 

was brought up by the trawl in the Trondhjemfjord, had stretched its distal portion wearing tentacles 

so strongly that the animal was as thin as a thread and measured up to 30 cm. in length; but as 
vs 
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soon as it was irritated by the preservation fluid, it contracted to a length of only 9 cm., and simultan- 

ously the diameter of the distal portion of the polyp increased to the measure of 2—3 mm. This 

observation shows how little importance is, in fact, to be attached to the absolute measures of the 

polyp in the limitation of the species of M/yriothela. While the individuals from st. 117 wholly agree 

with the earlier descriptions and drawings of the species, the defective specimen from st. 125 (tab. I, 

fig. 8) at the first glance differs greatly. The broad, longitudinally strongly contracted basal portion 

is studded with blastostyles in a narrow belt, above which the polyp tapers rapidly so as to assume 

a conical appearance fairly reminding of the drawing by Bonnevie of AMyriothela mitra (1899, tab. IV, 

fig. 3). However, a closer examination shows that the distal portion of the polyp has been torn off, 
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Text-fig. C. Localities of Myriothela phrygia in the Northern Atlantic. 

and as its trunk above the blastostyles is studded with capitate tentacles, while the polyps of the 

species mentioned have no tentacles at all, a mistake of identity is out of the question. 

Myriothela phrygia is an arctic deep-sea form, mainly occurring in the icy water at the bottom 

of the northern seas. It is recorded from Taimyr (J4derholm 1908), from the north of Norway, and 

from the depths of the ocean between Spitzbergen and Greenland (Bonnevie 1899), besides from the 

localities laid down in the map subjoined (Text-fig. C). The original description has been given on 

specimens from Greenland, from where, however, we still lack particulars as to localities. “Ingolf” 

now adds two new finds in the waters of the Arctic Sea between Iceland and Jan Mayen. On the 

whole, the occurrence of the species is scattered; most of the finds are situated in high-arctic regions, 

and here the species is seen to occur even at so small a depth as between 12.8 and 14.6 m (J ader- 

holm 1908). Therefore, two localities are, indeed, apt to give surprise. One of these localities is recorded 
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from the “Michael Sars” 1902, when the species was found in the warm Atlantic waters to the south of the 

Wyville-Thomson-Ridge (Broch 1903). There is in this case a possibility that the animal has been carried 

with Arctic currents from northern regions; if so, the currents have conveyed the animal at an early 

period of life to the new locality, where it has been able to subsist and develop further. The other 

locality, in the Trondhjemfjord was previously recorded, and the Trondhjem Museum was in possession 

of a defective specimen which was said to have been taken in the fjord; but particulars were wanting 

till the researches of the fjord in 1911 brought to light, from the depth of 200 m. near Tautra, and 

thus in the midst of the Atlantic water layers of the fjord, a well developed female polyp. This find 

gives the more surprise, because there is left no opening for the possibility that the specimen should 

have been carried to this place from Arctic water layers. Like other Arctic hydroids, such as 

Tubularia regalis Boeck, Corymorpha groenlandica (Allman), and Stegopoma plicatile (G. O. Sars), 

Myriothela phrygia thus thrives very well in the region of the Trondhjemfjord which is otherwise 

characterized by Atlantic ZLofhohelia-reefs. This cannot, however, be turned to account as a proof 

against the Arctic character of the species; in the Trondhjemfjord all these species must be looked 

on as Arctic relicts. 

Family Tubulariidae. 

“Hydroids forming colonies, or solitary, with large oviform or globose nematocysts in the ecto- 

derm. The tentacles of the full-grown polyp are filiform and simply constructed with no central cavity; 

they are arranged in two main circles, a proximal whorl round the broad basal portion of the polyp 

and a distal whorl round the mouth. The basal whorl of tentacles is supported by a ring-shaped 

mesogloeal cushion round the basal portion of the polyp. The polyps are radially symmetrical. The 

supporting lamella shows a very simple structure”. 

Most authors refer to this family also Branchiocerianthus, which I reckon as the type of a family 

of its own, the Branchiocerianthidae. This family is distinguished from the 7ududariidae partly by bilaterally 

symmetrical polyps, partly by the peculiar anatomical structure of the polyps. In fact, the structure of the 

polyps of the Branchiocerianthidae differs greatly from that of all other hydroids (comp. Stech o w 1909). 

There occurs a supporting lamella of complicated structure, and the polyp is provided with numerous, 

prominent radial canals. They are distinguished from the Zudu/ariidae also in their inner anatomy by almost 

lacking any trace of mesogloeal tissue at the base of the proximal whorl of tentacles, owing to the 

radial canals. These points of difference are, indeed, of such importance that they fully justify the sepa- 

ration of Branchiocerianthus into a family of its own, the Branchiocerianthidae beside the Tubularidae. 

Kiihn (1913) divides the Zudulariidae into two subfamilies, Zubelariinae and Corymorphinae. 

The former he defines by the characters “Koloniebildend, Periderm gut entwickelt”, while the latter 

is defined as “Solitir, Periderm hautig oder riickgebildet, Wurzelhaare”. To this is to be observed that 

a species as Zubularia cornucopia Bonnevie is a typical Tubularia in spite of its forming no colonies. 

The filamentary appendages of Corymorpha must be compared with similar phenomena in /yriothela, 

some species of which have rhizoids, while others such as Myriothela Cockst (Vigurs), attach thems- 

elves by a plateformed perisarc; when this is considered as nothing else or no more than a criterion 
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of species with JZyriothela, there tells indeed little in favour of raising it to a distinguishing mark 

between two subfamilies of the Zzbzlariidae. As far as finally the development of the periderm is 

concerned, this is a gradual character showing many transitions, to which no importance can be 

attached as a distinguishing mark between two subfamilies. 

Gen. Tubularia Linné. 

“Hydroids most frequently forming colonies, the hydrocaulus being surrounded by a stiff and 

chitinous perisarc. The polyps are radially symmetrical, having two main circles of tentacles, a proximal 

(basal) whorl of long tentacles leaning on a mesogloeal ring in the trunk of the polyp, and a distal 

whorl with short tentacles round the mouth. The tentacles are also in the actinula filiform.! The gono- 

phores are generally borne on blastostyles; the gonangia spring from the trunk of the polyp between 

the two whorls of the tentacles”. 

The gonophores are, in this genus as in most other genera, sometimes medusoid, sometimes 

more or less reduced. The species producing free medusae have been grouped by many authors as a 

genus of their own, Hydocodon. In this case as in others, the question then arises where the line is to 

be drawn. While in species as 7ubularia pulcher (Seemundsson) the medusa breaks away, the fully 

developed medusoid gonophore in Zudbularia regalis Boeck, as far as is known to us, never voluntar- 

ily relinquishes its sessile existence. If we follow Kiihn (1913), as might seem right, we get into a 

dilemma, having to refer the female of Zudularia regalis to Hybocodon, while the male, having crypto- 

medusoid gonophores (Broch 1915), must remain in the genus Zwébularia. Only this should be suffi- 

cient to show the error of turning the organisation of the gonophores to account as fundamentum 

divisionis. No doubt, it is wrong to set up AHydocodon as a particular genus of hydroids, and the same 

is certainly the case with the genus Aw/iscus set up by Semundsson (1899), the medusae of which 

as we are going to see, are scarcely particularly distinguished as compared to the other ybocodon- 

medusae, 

Tubularia pulcher (Semundsson). 

1899 Auliscus pulcher Seemundsson, Zoologiske Meddelelser fra Island, p. 425, Tab. IV. 

“Colonies, the hydrocauli of which are up to 50 mm. long, unbranched, and separated down to 

the reptant hydrorhiza. The stalk is covered with a brown perisarc, which is thick at the base, but 

upwards against the polyp narrowing periodically and at distinct intervals, so that the stalk gets an 

appearance approximately articulate; the spaces between the transverse striae, brought about in this 

way, attain their greatest length in the middle part of the stalk, being here 13 mm. long. The upper 

portion of the stalk is provided with a thin perisarc, widening funnel-shapedly into a thin collar 

under the polyp. The polyp is fitted ott with a basal circle of 24—30 tentacles, about 5 mm. long; 

the distal tentacles, about 30, are placed, densely crowded, in a narrow belt, consisting of several rows, 

round the orifice, and attain a length of a little more than 1 mm. 

The gonophores develop into free Hysocodon-medusae with gemmation on the bulb of the 

t The tentacles of the actinula may be swollen at their tips (comp. Allman 1872) but never show the dense accumula- 

tion of stinging cells here. which is so characteristic in the truly capitate tentacles of the section Caf/tata. 
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large tentacle; there are four radial canals. The bell exhibits five exumbrellary stinging cell stripes. 

The gonophores are developed on eight blastostyles faintly branched, a little more than 1 mm. long”. 

Material: 

Iceland, Reykjavik. Near the shore (1 specimen). 

The specimen in hand is one of the original specimens investigated by Semundsson (1899). 

It is an individual with hydrocaulus 30 mm. high. The polyp is fitted out with 25 proximal tentacles, 

5 mm. long, and 8 blastostyles a little branched, about 1 mm. long. A closer inquiry of the gonophores 

gives a picture somewhat different from that drawn from the explanation of Semundsson. In the 

first place the umbrella of the medusa is not quite symmetrical, but somewhat oblique, as in /Zyboco- 

don prolifer 1. Agassiz. At first only one tentacle, not two, is developed on the large tentacle bulb 

(Tab. Il, fig. 16); the “corpora acuminata et duo ovata”, mentioned by Semundsson as springing 

from the tentacle bulb, are all gems of medusae; none of them can be made out as “initium tentacu- 

lorum novorum” belonging to the original medusa. Wherever at the first glance two tentacles seem 

to occur on the bulb, a closer research will show that one of them in fact belongs to the bud of a 

new medusa on the bulb of the gonophore. Therefore, we have to concur in the opinion of Hart- 

laub (1907) and subscribe to his explanation of the apparent occurrence of two tentacles with Aydo- 

codon prolifer as satisfactory for the species in hand, that “bei der Knospung von Hybocodon der Ten- 

 takel in der Entwickelung stark voraneilt und schon fertig sein kann, wenn der dazu gehdrige Me- 

dusenkérper noch nicht deutlich in die Erscheinung getreten ist”. 

The conditions of gonophores described show a much nearer relationship to 7udularia (Hybo- 

codon) Christinae Hartlaub (= Zudularia prolifer Bonnevie 1899). Hartlaub’s drawing of Hybo- 

codon Christinae (1907, fig. 98) is, according to the statements cited, easily reconcilable to the figure a 

little more skeletonlike given by Semundsson (1899, tab. IV, fig. 3). Nor is the difference between 

the polyps very great; Bonnevie (1899) states for her specimen 14 proximal tentacles, about 10 mm. 

long, while the species stated by Semundsson is said to have 24—30. It is a matter of regret that 

we only know the length of the proximal tentacles of the specimen in hand. But on account of the 

great contractility of the tentacles, no particular systematical importance can be attached to their 

length, and as far as the difference of numbers of the proximal tentacles is concerned, we see in other 

Tubulariidae within easy reach such a variety that the difference quoted by itself cannot justify any se- 

paration of species. When Zbularia Christinae is nevertheless maintained as a separate species beside 

Tubularia pulcher, it is in the first place owing to the express declaration of Bonnevie (1899) that 

her specimen has no collar under the hydranth; such a collar is, on the other hand, strongly developed 

in Tubularia pulcher, though at the first glance it may seem very little distinctive on material preserved." 

Hartlaub (1907) holds that the medusa is identical with the medusa drawn by Steenstrup 

(1842), Coryne fritillaria, and much is speaking in favour of the correctness of this supposition. On the 

other hand, the polyp described by Steenstrup, in the same place and by the same name, cannot 

be identified. It may be that it really is a Coryne; some features are even suggestive of Coryne Lo- 

' veni M. Sars; but the only thing the drawing shows us with full certainty; is that the polyp is no 

t The original specimen of Bonnevies Zubularia prolifer was wanting in the museum of the Kristiania university. 
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Tubularia, and that its medusoid gonophores, if they are rightly perceived, cannot develop into medusae 

of the Hybocodon type. 

The only locality from which Zubularia pulcher is recorded with certainty, is the shore near 

Reykjavik, Iceland, where it has been found only once. 

Tubularia indivisa Linné. 

1758 Tubularia indivisa Linné, Systema Naturae, Ed. ro, p. 803. 

1899 i obliqua + T.indivisa Bonnevie, Norske Nordhavs-Expedition, p. 24. 

“Colonies, whose long dark brown-coloured hydrocauli are, in the lower part, twisted together. 

The stems are covered with a vigorous perisarc, but show no rings nor wrinkles. No collar is formed 

below the polyp. The polyp has a basal whorl of 20 to 30 tentacles up to 20 mm. long; the distal 

_ tentacles are up to 3 mm. long and densely crowded round the orifice in a whorl consisting of 

several rows. 

The female gonophores are eumedusoid with four rudimentary radial canals, one of which 

(the shortest) is often slightly indicated even in the gonophore fully developed. The gonophore 

has, near the apex, a tentacle-like bulging, obliquely situated. The male gonophores are crypto- 

medusoid and almost wholly globular, not oval. The gonophores are born upon up to 10 blasto- 

styles, which attain a length of 10 mm. ‘The actinula-larvae, when set free, wear filiform 

tentacles”. 

Material: 

“Ingolf? St. 31, 66°35’ N., 55°54’ W.; depth 88 metres 1,6° C. (Davis’s Straits). 

— St. 87, 65°02’, N., 23°56, W.; depth 110 metres (West-Iceland). 

Greenland: Davis’s Strait (without further data). 

— Egede’s Minde(  — _ —). 

Iceland: Brede Bugt 65°12’ N., 23°28! W, depth 36 fathoms. 

— Grindavik littoral. 

—  Skagestrand depth 60 fathoms. 

—  Vestmannd littoral. 

The Faroe Islands (without further data). 

The North Sea: the West side of large Fishing bank 57°7’N., 2°40’ E., depth 37 fathoms. 

_ Swenander (1903) has pointed out that Tubularia obliqua Bonne vie (1899) is based on female 

individuals of 7uébularia indivisa; thus in the very external characters of the gonophores this species 

presents a peculiar sexual dimorphism, and inquiries into the conditions of the gonophores (Broch 

1915) have made good that this sexual dimorphism is a radical one, the female gonophores being 

eumedusoid, the male ones on the contrary cryptomedusoid. — Tuédularia indivisa is very easily con- 

founded with the following species, Zwbularia regalis, particularly when only male individuals are in 

hand for examination. In this case only the somewhat different shape of the gonophores makes it~ 

possible to refer with certainty the individuals to one species or the other, the male gonophore of 
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Tubularia indivisa being globular, and accordingly broadly rounded in the distal part, while that of 

Tubularia regalis is oval and showing au attempt to be pointed in the distal part. 

Tubularia indivisa has a very wide distribution. Its main occurrence in the boreal seas is bound 

to the middle and deeper parts of the littoral region and to the upper part of the deep sea region. 

From the cold area we find the species but once recorded, by Grieg (1914). After the examination 

of his specimens I cannot confirm this record; the specimens consisting only of hydrocauli without 

polyps, more probably belong to another species of Zwdu/aria inhabiting the deep sea. 

To judge from literature, 7udularia indivisa penetrates rather far into the shallower parts of 

the Arctic regions, where it is recorded even from the New Siberia Islands (J iderholm 1908). How- 

ever, as appears from what is stated above, there is a possibility that some of the Arctic individuals 

40 
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Text-fig. D. The distribution of Zxdularia indivisa in the Northern Atlantic. 

are in fact to be referred to 7udbularia regalis. — The species also penetrates far towards the south. 

It is recorded by Fewkes (1881) even from the Caribbean Sea, by Allman (1877) from between Cuba 

and Florida, and by Billard (1906) from the west coast of Africa. As Zubularia indivisa is recorded 

at the same time both from the East and the West coast of North America, it must be characterized 

as a circumpolar or rather “circumboreal” (Nordgaard 1912) species. 

Tubularia regalis Boeck. 

1860 Tubularia regalis Boeck, Videnskabsselskabets Forhandlinger for 1859. 

1899 — — + TZvariabilis Bonnevie, Norske Nordhavs-Expedition, p. 24. 

Colonies whose long, dark-brown-coloured hydrocauli are in the lower parts twisted together. 

The stem is covered with a vigorous periderm, but shows no rings nor wrinkles. No collar is formed 

The Ingolf-Expedition. V. 6. 4 



26 ° HYDROIDA 

below the polyp. The polyp wears a basal whorl of 20—35 tentacles up to 4o mm. long; the distal 

tentacles, up to 3 mm. long, are densely crowded round the orifice in a whorl consisting of several rows. 

The female gonophores are eumedusoid with 3—6 external longitudinal ribs and as many 

corresponding radial canals. The male gonophores are cryptomedusoid and oval, often with an attempt 

to be pointed in the distal part. The gonophores are born upon up to 20 blastostyles, which attain a 

length of 35 mm. The actinula larvae, when deliberated, wear filiform tentacles. 

Material: 

Between the Faroe Islands and the Shetlands, depth 505 fathoms. 

Tubularia regalis presents so many points of resemblance to 7udularia indivisa that the risk of 

confounding the two species is very easily incurred. As a general rule, the jfull-grown polyps of 7z- 

teescecesees eocece 200 m. was ose a 600M. tare F000 M, so ants axes enstaiess £ OOO MH, 

Text-fig. E. The occurence of Zubularia regalis in the Northern Atlantic. 

bularia regalis are larger than those of Zudularia indivisa. But this is not the case in younger 

individuals of Zubularia regalis, in which consequently the only certain distinguishing marks are pre- 

sented by the gonophores. The gonophores, indeed, are typical enough in the female individuals, but 

are not very conspicuous in the male ones, especially at earlier stages. The male gonophores of 7w- 

bularia regalis are oval, while those of Zudbularta indivisa are globular. It is evident from the diag- 

nosis of the species, that also 7ubularia regalis presents a strong sexual dimorphism. The first who 

got aware of this fact, was Swenander (1903), who accordingly pointed out that the female had been 

described as a different species Zubularia variabilis Bonnevie. 

Tubularia regalis is a form of true Arctic character, particularly occurring in the deeper 

parts of the cold area. In the seas far towards the north it rises to shallower parts, and it is, for instance, 
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recorded from Spitzbergen at the depth of only 38 m. (Broch 1909). Evidence of its occurrence 

in the Kara Sea is still wanting. From this locality a specimen is in hand, determined by Bergh 

(1887) as Zubularia regal’s. As a matter of fact, the specimen is a Corymorpha, probably a Cory- 

morpha glacialis M. Sars. — A remarkable exception to the habitat stated is formed by the frequent 

occurrence of the species in the Trondhjem Fjord, where it is found in abundance on the Lophohelia- 

reefs. In spite of the luxuriant development which it attains in the Trondhjem Fjord, it must probably, 

like Corymorpha groenlandica (Allman), Myriothela phrygia (Fabricius), and Stegopoma plicatile 

(G. O. Sars), be accounted for as an arctic relict in this locality. 

Tubularia larynx Ellis et Solander. 

1786 Tubularia larynx, Ellis et Solander, The Natural History of Many Curious and Uncommon 

Zoophytes, p. 31. 

1864 “= humilis, Allman, Notes on Hydroida, p. 57 and 60. 

Colonies whose long polyp stems, generally unbranched and irregularly curved, are separated 

quite down to the tangled network of basal tubes. The stems are covered with a fairly vigorous, but 

colourless perisarc, which is irregularly wrinkled or more rarely quite smooth. The polyp wears a 

basal whorl of up to 25 tentacles, attaining a length of 8 mm.; the numerous distal tentacles, 2 or 3 

mm. long, are densely crowded round the orifice in a whorl consisting of several rows. 

The gonophores are eumedusoid, without radial canals, but with a rudimentary circular canal; 

they are most frequently provided with three rudimentary tentacles. The gonophores are supported by 

6—12 short blastostyles, which may be erect or hanging. The actinula larvae, when deliberated, show 

filiform tentacles. 

Material: 

Iceland: Reykjavik. 

tO) Rare hed ee ROE yo er oe depth 4  fath. 

SS TES 5 aaa ee Pe PPO ER eB aoe ory eee one Ce eS — 15-16 — 

Faxebugt three miles N 37 E Keflavik.................e. sees sees — 195 — 

OF Havnnefjord 20. suis oc bees ne eee Soe wae ene cea en ven» - 25 — 

CVE IBN ON oii 5 60 ad PCs Sev eee Geen cena SEE ee ae — 20-30 — 

ET SER PEW eae ok, wal Ree Cre ae eae cy eb cee = 40 +m 

Wesbirian SISIANOS yc. ruties «cco obese ei sewinclble wou wale oars eeuctine — 28 fath 

The Faroe Islands: Andefjord...........e.e cece cece tec cece eee tebe eecees — 16-23 — 

The North Sea 60°35’ N., 1°50’ W... 1. eee e eee ene e cere ence renee eeeees — 5Se°0.C«‘ 

The synonymy of the varying species has been thoroughly accounted for by Fenchel (1905). 

‘He points out that, as is also maintained by Bounevie (1899) and by Swenander (1903), Tubularia 

coronata Abildgaard must be subsumed under 7wdelaria larynx. On the other hand, it is not plainly 

seen whether he regards 7ubularia humilis Allman to be a peculiar species. On a closer exami- 

nation, indeed, the characters pointed out by Bonnevie (1899) as distinguishing marks, prove to 

be of no particular systematic importance. The wrinkling of the stem is strongly varying from 
4* 



28 HYDROIDA 

one individual to another in a larger colony, and individuals with quite smooth stems are not seldom 

observed in colonies which are otherwise typical Zxdbalaria larynx. The dimensions of Tubalaria humilis 

wholly agree with those of young colonies of Zxbularia larynx, and the numbers stated as characteristics 

stand far within the range of variability known in this species. Then only remains the condition of 

the blastostyles, which should be erect in Zubularia humilis, but hanging in Zubularia larynx. An 

examination, however, of living material will show that only in rare cases the blastostyles of 7wdzlaria 

larynx can be described as hanging (comp. Broch 1911); on the contrary they are generally borne in a 

rather erect position, particularly when not yet very large. Thus also this criterion proves to fail, 

and consequently we are forced to consider 7udbularia humilis as a synonyme of Zubularia larynx. 

Tubularia larynx is an entirely boreal species, which has its main occurrence in the zone of the 
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Text-fig. F. The distribution of Zuébularia larynx in the Northern Atlantic. 

laminaria and the red algae. Towards the south it enters into the Mediterranean, and towards the 

north it penetrates as far as Nova Zembla, and seems still to occur at Spitzbergen. On the south- 

western coasts of Iceland it is very frequent, and it is also found on the east coast of North America. 

It is to be wondered that the species has not yet been met with at Greenland. 

Tubularia sp. indet. 

Stems of Zuédularia of the type imdivisa-regalis are in hand from the following localities: 

“Ingolf? St. 8 63°56' N., 24°40’ W., depth 136 fathoms, + 6° C. 

bebe cope IBS i OGREO: ) 2g 5°05) «+! crs NOGGM Ti iee ce ceetern ge + 
—  - 36. 61°50’ - 56°2ar' - 3 — 91435 9 =<» 4 :1°5 - 
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“Ingolf” St. 40. 62°0o' N., 21°36’ W., depth 845 fathoms, + 3°3 C. 

—_ - 86. 65°03'6- 23°476- — 76 — ? 

- - 87. 65°03'2 - 23°56'2 - —- m0 — ? 

— = 106, 65°34’ - 8°54’ -  — 447 = 0S C. 

— - 127. 66°33’ - 20°05’ - reas Y Weta 4+ 5° - 

— = 143 62°58’ - 7°%09' - — 388 — + 0% - 

Of a type like that of Zubularia cornucopia Bonnevie from the localities: 

“Ingolf St. 11. 64°34’ N., 31°12’ W., depth 1300 fathoms, + 1°6 C. 

— - 18 61°44’ - 30°29' - — 1135 pad +: 3°O.'- 

Gen. Corymorpha M. Sars. 

Solitary hydroids, whose contractile hydrocaulus is surrounded by a flexible, thin, and membran- 

aceous perisarc. The hydrocaulus is attached to the substratum by numerous rhizoids. The structure 

of the polyp is radially symmetrical with two main whorls of tentacles, a proximal or basal whorl 

of long tentacles supported by a mesogloeal ring in the polyp body, and a distal whorl of short ten- 

tacles round the orifice. In the full-grown polyp all the tentacles are filiform; in the actinula 

larva at any rate the distal (oral) tentacles may be capitate. The gonophores are generally supported 

by blastostyles; the gonangia arise from the body of the polyp between the tentacle whorls. 

As early as 1909 I stated this limitation of the genus, grouping at the same time the species, 

on the ground of gonophoral matters, in four subgenera. However, I suggested that, as to the rela- 

tions between the two subgenera Monocaulus and Lampra, a closer inquiry was wanting. As a matter 

of fact, one of the species stated by Allman (1876) Monocaulus groenlandica really proves to be 

identical with two of the species of Lampra stated by Bonnevie (1899). Also the other northern spe- 

cies of Monocaulus has met a peculiar fate, being first ranked by Allman (1872) within his genus as 

Monocaulus glacialis (M. Sars), and afterwards (1876), after the examination of some specimens from 

the museum of Copenhagen, described as a new species, Amalthaea tslandica Allman. 

| These matters, indeed, throw a glaring light on the unmaintainability of the subdivision into 

so-called “genera” to which Corymorpha has been the subject. At the first glance it is a matter of sur- 

ptise that Stechow (1913) still tries to maintain the old genera. Indeed, in zoology more considera- 

tion must be given to the observations made on living individuals than has hitherto been done. Thus 

the two main criteria turned to account by Stechow (1912) for the purpose of distinguishing Cory- 

morpha Sarsii Steenstrup (1854) and Corymorpha vardéensis Loman (1889) testify to the fact that 

matters of contraction are still allowed to play a prominent part as to the limitation of species. By 

the observation of a living Corymorpha it will soon be ascertained that, by extension and contraction 

of the lower parts of the polyp and of the upper sections of the stem, the same polyp will show now 

amore emphatic distinction from its stem, now a smoother transition into it. The points of difference de- 

lineated by Stechow (1912, Taf. 12, Fig. 2 and 3) are, in this respect, not so great as those which 

may be observed in a single individual while alive. The other main character, that the spadix of the 
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gonophore of Corymorpha Sarsii is “fast immer” projecting from the umbrellar cavity, while this is 

“fast nie” the case with Corymorpha vardéensts, is in the first place very vague, and secondly depend- 

ent partly on the various contraction of the umbrella, partly on the sex and the degree of maturity 

of the gonophore. On the whole there can be no doubt that the description of Corymorpha vardéensis 

is based on an individual of Corymorpha Sarsut. 

I have entered on this subject because Stechow (1912, 1913) puts together the species menti- 

oned into a genus of their own, Amadthaca. The genus was first established by O. Sch midt (1854) for the 

species Amalthaca uvifera O. Schmidt, which is likely to be identical with Corymorpha Sarsi. It em- 

braces the species of Corymorpha whose gonophores develop into complete medusae, but, after all, not 

breaking away, whereas the species whose medusae are normally breaking away, are gathered in the 4 

genus more narrowly limited, Corymorpha. It is evident,however, that the medusa of Amalthaea excep- 

tionally breaks away and then leads a wretched life, unfit as it is for free existence on account of | 

possessing a too small umbrella, the greater part of which is, into the bargain, occupied by the enormous - 

spadix with mature generative cells. The medusa strongly reduced, further, shows so near a rela~ 

tionship to the medusa of Corymorpha nutans M. Sars that a systematist of medusae so skilful and 

discerning as Hartlaub (1907) decides on only placing it in a subgenus of the medusoid genus — ; 

Corymorpha. "The classification afterwards maintained by Mayer (1910), who distinguishes the two a 

groups of medusae as peculiar genera and even places them in quite different places in his syn- | i 

opsis, as Amalthaca and Steenstrupia, only proves that he has failed to notice the excellent drawing B 

by M. Sars (1877), which shows us in fact, that the female gonophore, when fully developed, is often 

an entirely typical Steenstrupia, though one of the main tentacles is not quite so large as in Cory- a 

morpha nutans. ‘The figures delineated by Sars wholly agree with the facts observed in living 7 

individuals, and make good the correctness of Hartlaub’s view of division, giving the right place 

to affinity and biology. But where is then the fundamentum divisionis adaptable for the purpose of = 

classifying the Corymorpha-like species of polyps into separate genera? ; 

From Amalthaca to Monocaulus glacialis there is, indeed, a very short step; all the difference, 

as a matter of fact, is to be found in the gonophore, also here eumedusoid, being even somewhat more 

reduced, as the tentacles, the special organs of the umbrellar margin, are entirely wanting. The con- = 

formity of the polyps is obvious; the gonophores of both species are eumedusoid and normally sessile; Be 

the difference is accordingly too little for a separation of genera. 

Then only remains the group of Zampra, whose gonophores are cryptomedusoid. A generic ‘a 

separation between, for instance, the species of Lampra and Corymorpha (Monocaulus) glacialis, will, 

as I have recently pointed out (1915), correspond to a generic separation between ¢ and 2 in Zabu- a 

laria indivisa jinné or Tubularia regalis Boeck. A particular argumentation of the unnaturalness a 

of this limitation is hardly required. But then it is obvious, as a matter of course, that a generic 

separation of the species of Zampra and the other species of Corymorpha cannot be maintained. Also 

the species of Lampra must be ranked within the genus Corymorpha. 



HYDROIDA 31 

Corymorpha nutans M. Sars. 

1835 Corymorpha nutans, M. Sars, Beskrivelser og Iagttagelser ...... p. 7, Pl. 1, Fig. 3. 

The hydrocaulus, when extended, attains a height of 100 mm. It is broad at the basis, attached 

to the substratum by numerous rhizoids, and tapering upwards till it reaches its least breadth closely 

below the polyp. The basis of the polyp is broad and surrounded by a proximal whorl consisting of 

up to 50 tentacles, which, when extended, attain a length of 30 mm. The distal tentacles are small 

and placed round the orifice in a main whorl composed of several irregular circles quite closely set. 

The gonophores are developed into free medusae with four radial canals, one well-developed 

tentacle and three rudimentary ones. The gonophores are developed on 15—20 blastostyles, arising 
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Text-fig. G. The habitat of Corymorpha nutans in the Northern Atlantic. 

(In the hatched regions the litterature denotes a scattered, allthough common occurence). 

closely above the proximal whorl of tentacles. The blastostyles bear small alternating branches, each 

provided with a large number of gonophores. 

Material: 

Iceland, 16 minutes N. W. Akranes, depth 26—30 fathoms (a couple of young polyps). 

The occurrence of the species is typically boreal. It is indigenous to the middle parts of the 

littoral region. Towards the north it goes along the coast of Norway as far as Lofoten and towards 

the south it penetrates to the northern parts of France. The species is recorded by J iderholm (1909) 

from Matotschkin Schar (Nova Zembla) at the depth of between 2 and 5 fathoms. This find is most 

peculiar and mysterious. Corymorpha nutans occurs not rarely in the North Sea, and I think Hart- 

laub (1907) is right in supposing the specimen from the North Sea recorded by me (1905) as a Cory- 
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morpha, to be in fact a young colony of Corymorpha nutans. Remarkably enough, the species has 

not yet been met with at the Faroe Islands; but it has been found several times on the west side of 4 

Iceland. At Greenland it is not likely to occur; nor has the species as yet been recorded from this . 

locality. 

Corymorpha glacialis M. Sars. 

1859 Corymorpha glacialis, M. Sars, Om Ammeslegten Corymorpha. . 

1872 Monocaulus giacialis, Allman, A Monograph of the Gymnoblastic or Tubularian Hydroids, — 

Pp. 396. q 
1876 Amalthea islandica, Allman, Diagnoses of new Genera and Species of Hydroida, p. 256, Pl. 

IX Pig. 5—6 

?1887 Zubularia regalis, Bergh, Goplepolyper fra Kara-Havet. 

Nec 1893 Amalthea islandica, Levinsen, Meduser, Ctenophorer og Hydroider fra Gronlands Vestieyaia 

ie 4 
The hydrocaulus, when extended, attains a height of 100 mm. It is wide at the base, where | 

it is attached to the substratum by numerous rhizoids, and is gradually tapering upwards till closely ~ 

below the polyp where its width reaches its minimum. The polyp has a broad base, surrounded by a 

whorl of up to 50 tentacles, which, when extended, attain a length of 30 mm. The distal tentacles are 

small arid numerous, placed round the orifice in a main whorl formed by several irregular and closel 

set circles. 

The gonophores are eumedusoid, with four radial canals, but without rudiments of tentacle a 

They are sessile. The gonophores are scattered all over the surface of 30—35 unbranched blastostyl 

the oldest and most developed ones at the apex of the blastostyle. 

Material: 

Iceland, @fjord (without particular data). Original specimen of Amalthaca tslandica. 

? The Kara Sea (“Dijmphna”. Particular data are wanting). Labelled Zubularia regalis. 

The original specimen in hand of Amalthaea islandica Allman (1876) proves as clearly as de- — 

sirable that this species is wholly identical with Corymorpha glacialis. Allman, certainly, states that 

the gonophores of the species are provided with four short tentacles, which are also, in his rather 

skeletonlike drawings, delineated as rather considerable formations. But in the original specimen can 

only in some straggling gonophores be pointed out some accidental wrinkles, which, when acting in 

good will, we may consider as the origin of the rudimentary tentacles stated. Other divergencies from 

the typical Corymorpha glacialis are, on the whole, not traceable. zi 4 

A specimen from the Kara Sea has been identified by Bergh (1887) as Zubularia regalis Boeck. q 

The specimen is an unquestionable Corymorpha and no Tubularia; indeed, everything suggests that 

it is a Corymorpha glacialis, but the state of preservation impedes a safe identification. 4 

According to the particulars in hand Corymorpha gilacialis is indigenous mainly to Arctic wa- q 

ters. It has been recorded from the Varanger fjord (M. Sars 1859), from Nova Zembla (Maren- 

zeller 1877), and from Spitzbergen (Broch 1909). But the species also penetrates into warmer water 
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layers, as is seen (Text-fig..H) from the finds to the north east of the Faroe Islands and on the south 

east coast of Iceland (Broch 1903). As new localities must be added Northern Iceland (@fjord). On 

the other hand, the specimens from Davis Strait, recorded by Levinsen (1893) as Amalthaea tslandica, 

prove to belong to Corymorpha groenlandica (Allman). 

Corymorpha groenlandica (Allman) Broch. 

1876. Monocaulus groenlandica, Allman, Diagnoses of new Genera and Species of Hydroida, p. 257, 

Pl. IX, Fig. 7—8. 

1893. Amalthea islandica +- Monocaulus groenlandica, Levinsen, Meduser, Ctenophorer og Hydroider 

fra Gronlands Vestkyst, p. 151. 
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Text-fig. H. Finds of Corymorpha glacialis in the Northern Atlantic. 

1899 Lampra atlantica +- Lampra purpurea, Bonnevie, Norske Nordhavs-Expedition, p. 20, Tab. II 

Fig. 4, Tab. III Fig. tr. 

1903 —- socia, Swenander, Uber die athecaten Hydroiden des Drontheimsfjordes, p. 6, Taf. 

Fig. 1—3. 

1909 — arctica, Jaderholm, Hydroiden, p. 41, Taf. I Fig. 9—10. 

1909 Corymorpha spitzbergensis, Broch, Die Hydroiden der arktischen Meere, p. 140. 

IQI5 -- groenlandica, Broch, Hydroiduntersuchungen IV, p. 11. 

The hydrocaulus, when extended, attains a height of 100 mm; it is widest at the base, where 

it is attached to the substratum by numerous rhizoids, and is gradually tapering upwards till close 

below the polyp where the width reaches its minimum. The polyp has a wide base, surrounded by 

The Ingolf-Expedition. V. 6. 5 
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a basal whorl of up to 37 tentacles, which, when extended, attain a length of 4omm. The distal ten- — 

tacles, when extended, attain a length of 9 mm; they are placed in large numbers round the mouth j 

in a main whorl formed by two or more irregular and closely set circles. 

The gonophores are cryptomedusoid and globular (?) or sub-oval (3), often somewhat taperin 

distally, but without any rudiments of tentacles. The gonophores are supported by unbranched a 

strongly contractile blastostyles, which, when extended, attain a length of 4o mm. The gonopho: es 

first ripen at the apex of the blastostyle. As many as 32 blastostyles may occur, but, in general, 

number is much smaller; the blastostyles arise close above the basal whorl of tentacles. 

Material: 

“Ingolf” St. 102. 66°23’ N., 10°26’ W., depth 750 fathoms, + 0°9 C. 

- 107. 65°33’ - 10°28’ - —..492. = + 0° - 

- 139. 63°36’ - 7°30’ - — 7Oo2 — + 0% - 

Greenland: Godthaab (no particulars) [Allman’s original specimen of Monocaulus groenland 

Davis Strait, depth 100 fathoms [labelled Amalthaca tslandica). : 

Iceland: 66°02’ N., 11°05’ W. 

5 miles east of Seydisfjord; depth 435 fathoms. 

racters (all the measurements are given in mm). 

Height of) Blastostyles || Proximal Tentacles Distal Tentacles 
Nr. Finds Hydro- Observations 

caulus |} Number| Length Number Length Arrangement Length & 

I | “Ingolf’ St. 139 go 14 5 ? ? in several close circles 2 Hydrocaulus stron 
: extended q 

2 || “Ingolf” St. 139 60 15 | I—3 ? ? in several close circles 2 Blastostyles very s 
ly contracted 

3 || “Ingolf” St. 107 57 13 3.5 26 25 in a double circle formed by | 1.5 
alternating displacement 

4 || “Ingolf” St. 102 45 10 5 23 up to 24 | in several close circles 1.5 

5 | “Ingolf” St. 102 41 8 5 25 24 in a double row formed by 2 
alternating displacement 

6) Davis Strait 4o 20 7 24 25 in several close circles Sa r 

7 || “Ingolf’ St. 107 ? Io |6—13 21 30 in three irregular rows formed | 1.5 || Hydrocaulus morethan _ 
by alternating displacement 50 mm high : 

8 || ‘“‘Ingolf” St. 102 ? 9 4 28 up to 23 || in several close circles 2 

9 || “Ingolf’ St. 107 ? 16 | 3—4 24 22 in a double row formed by | 2.5 
alternating displacement 

10 |66°2'N.11°05’ W. ? 28 |5—18 22 25-30 ? ? Blastostyles. placed alt- — 
ernatingly; attempt 
at forming two rows 

I i) “Ingolf” St. 107 ? 14 4 18 18 in three irregular rows formed 2 
by alternating displacement 
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The species, which is widely distributed in the deeper parts of the cold area, has been found by 

several expeditions, and has formed the base of the genus Lamfra stated by Bonnevie (1898, 1899). 

I have already in works earlier published pointed out that, for several reasons, this genus cannot be 

maintained. In the first place, the name of Lampra had already been applied to a subgenus of the 

beetle family Buprestidae, and should, therefore, disappear among the hydroids, according to the rules 

of nomenclature internationally adopted. Secondly the characters distinguishing Zamfra from Cory- 

morpha are not sufficient to justify a separation of genera. 

A closer examination of the numerous northern species of Zampra described will show their un- 

maintainability. A survey of the figures forming distinguishing characters is obtained by grouping the 

criteria stated as follows: 

Height of Blastostyles : Tentacles _ 

Nomenclature Hydro- Proximal Distal } Gonophores 

caulus Number} Length Number} Length Arrangement Length 

Monocaulus groenlandica Allman 1876.) 1inch || 7—8 2 |1ca. 20 |"Modera- “numerous” | short no tentacles 
tely long” 

Lampra arctica Jiderholm tgog ..... 45 mm 22 |5—8mm| 25 25mm || 5-6 close circles ? =| globular,broadly oval 
with rounded apex 

Corymorpha spitabergensis Broch 1909..| 60 mm 12 5mm 25 20mm _ || 4-5 close circles | 2 mm| oviform or globular 
aa) : ___|| without tentacles 

Lampra atlantica Bonnevie 1899 .... 80 mm 10 |4—6mm | Io |10-20 mm) several close- ? without tentacles 
set circle ee 

Lampra purpurea Bonnevie 1899..... roo mm 10 30-40 = 30 | 30-40 mml||_ two circles ? without tentacles 

Lampra socia Swenander 1903....... 45mm |18—32\till 25 mm|29—-37) 35mm numerous | up to|| Q more rounded, 
close-set circles) 9 mm 3 sub-oval, 

without tentacles 

The original discription given by Allman (1876) is founded on a series of young individuals 

from Godthaab, in which it may be observed how the number of proximal tentacles increases by new 

tentacles being established and growing out among the old ones. How far the number of tentacles 

may increase in this way, cannot be settled. But no definite rule of the increase being trace- 

able, we here face one of the reasons of the great varying of the numbers of tentacles. In these young 

individuals it is also interesting to observe that the distal tentacles are established quite irregularly 

Tab. Il Fig. 14), and that the blastostyles arise as simple fingerformed bulges of the polyp wall. The 

gonophores only appear at a rather late stage of development. j 

The skeletonlike figures and rather deficient diagnosis of the species given by Allman long 

impeded its recognition, and, therefore, only a couple of specimens occurring in the museum of Copen- 

hagen have later on been correctly referred to his species Monocaulus groenlandica. Bonne vie (1899) 

accordingly describes two new, closely related species, Lampra atlantica and Lampra purpurea, ‘The 

former species is distinguished from the latter mainly by its small number of tentacles, having only 

ten proximal ones. However, even though this difference must be regarded as very large, as far as in 

‘the single specimen of Lampra purpurea as many as thirty proximal tentacles have been observed, 

we cannot acknowledge it as a sufficient specifical distinguishing character after the examination of a 

larger material of the species. The rather numerous specimens found in the Trondhjem fjord present 
By 
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so great a range of variability that the number stated in ZLampra atlantica must only be considered 

as an extreme variation. The variation of the individuals found in the Trondhjem fjord is even larger 

than stated by Swenander (1903); individuals have been found with only 15 tentacles in the proximal 

whorl. The difference in the shape of the gonophores, being either subglobular or oval with attempts 

at tapering, is of little importance. Swenander points out that the female gonophores are more 

globose, the male more oval. In a specimen picked up north east of the Seydisfjord (Iceland) the gono- 

phores are partly globular, partly oval, with the same attempt at tapering towards the distal end as 

is shown in the figure of Bonnevie (1899, Tab. III, Fig. ra). However, one criterion is still left, 

the distal tentacles of Lampra purpurea being arranged in two separate circles, while in other spe- 

cies they are placed in several irregular and close-set circles. From the comments of Bonnevie it 

appears that the description has mainly been based on the drawings of G. O. Sars, which were exe- . 

cuted on board ship. In these drawings the double whorl is not peculiarly clearly rendered; nor can, - 

from the remnants of the original specimen kept, the character be ascertained any longer. From the 

table set up of the specimens from the Danish collections, however, it appears that, from individuals 

with a distal whorl consisting of two rows to individuals with a distal tentacle whorl of several rows, 

every transition may be pointed out. Thus neither this table nor the criteria stated in the other table 

may be turned to account for the purpose of attaching any peculiar systematical importance to this 

character. Lampra atlantica and Lampra purpurea, therefore, cannot be recognized as two separate 

species, and are moreover identical with Corymorpha groenlandica. 

For a thorough examination of the species we are indebted to Swenander (1903), who considered — 

the Lampra of the Trondhjem fjord as a peculiar species, Lampra socia. From what I have stated 4 

above, the shape of the gonophores, applied by Swenander as a main character distinguishing the 4 

species from Lampra purpurea Bonnevie, cannot be maintained as a criterion. The number of the — 

blastostyles then remains; Bonnevie, for both the species mentioned, states 10 blastostyles; Swen- 

ander, for Lampra socia, 183—32. Still Swenander has not found the minimum for the individuals 4 

of the Trondhjem fjord; as a matter of fact, specimens with only 15 blastostyles are now in hand. 

In the Danish material collected from the northern Atlantic the number is throughout lower, varying 

from 10 to 28, thus bridging the difference between Zampra socia and the species stated by Bonne- 4 

vie. Also the other distinguishing characters, the emphatic demarkation of the hydrocaulus from the 

polyp, or its gradual transition into the latter, and the colour of the animals, are varying from one = 

individual to the other, forming no strongly defined limits. The demarkation of the stem from the 

polyp more or less emphatic, is, in living individuals, varying according to the state of contraction, as a 

in other species of Corymorpha. Therefore, also Lampra socia must be considered as a synonym of 

Corymorpha groenlandica. 

Jaderholm (1909) and Broch (1909) describe two new species, respectively Lampra arctica 

and Corymorpha spitzbergensis. The table at once shows that they come within the range of variation 

of Corymorpha groenlandica. As to Lampra arctica the short and thick blastostyles, maintained by 

Jaderholm (1909) as a good criterion, are in fact to be looked upon as a mere phenomenon of con- 

traction which may be partly observed even in preserved material, where in the same individual some 

blastostyles may be short and thick, while others are thin and strongly extended. Illustrative in this 
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respect is the individual nr. 10 of the first table, the length of the blastostyles varying from 5 to 18 

mm., and the thickness being inversely proportional to the length. ‘The rest of the distinguishing 

characters fall under what has been earlier stated. 

Corymorpha groenlandica is a typical form characteristic of the great deep of the cold area. It 

proves to be widely distributed, from Spitzbergen to the Faroe Islands, and from Norway to Green- 

land. It has also been recorded from Davis Strait. In the seas far to the north it rises to more shallow 

waters. Thus it has been recorded near Spitzbergen at the depth of ‘only 45 metres (Broch 1909). 

A remarkable geographical exception is formed by the occurrence of the species in the deeper Atlantic 

[ ; o 40 nal ote D 
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Text-fig. I. Localities of Corymorpha groenlandica in the Northern Atlantic. 

strata of the Trondhjem fjord. At present the occurrence of the species in this locality cannot be 

accounted for. But a great deal may be said in favour of the notion that we have here in hand a 

relict form, which has been able to accommodate itself to the altered circumstances in the same way 

as Tubularia regalis Boeck and Stegopoma pilicatile (M. Sars) which are rather frequently occurring 

on or at the Lophohelia reefs of the fjord. 

Corymorpha sp. indet. 

Indeterminable remnants of species of Corymorpha occur from the following localities: 

“Ingolf” St. 28, 65°14’ N., 55°42’ W., depth 420 fath., + 3°5 C, attached to the tube of a Pectinaria. 

pee = 124, 67°40' = “15°40 - 495 OO 
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Section Filifera Kiihn. 

Family Clavidae. 

Hydroids forming colonies, with polyps fusiform or capitate, the distal part of which is coni- 

cally tapering. The stinging cells are small and rodformed. The tentacles are filiform, irregularly dis- 

tributed over the body of the polyp, now and then showing a heterogeneous development or even 

reduced to a single large tentacle. The endoderm forms a homogeneous gastral cell-layer through 

the whole of the polyp. The colonies have no calcareous skeleton. 

The family Clavidae, as it is here defined, includes the genus much in dispute Monobrachium, 

which has been distinguished by most investigators as the representative of a family of its own, MZ- 

nobrachiidae. This family is maintained even by Kiihn (1913), who has obviously failed to notice 

the significant pointing out by Vanhdffen (1909) of the heterogeneous development of the tentacles 

of Campaniclava clonis V anh 6ffen, forming an obvious link between Monobrachium and the other Cla- 

vidae. VanhOffen, therefore, does away with the family onobrachitdae and refers Monobrachium 

to Clavidae. In this he is rightly followed by Stecliow (1913). 

Gen. Clava Gmelin. 

The reptant colonies have polyps capitate or subfusiform with filiform tentacles irregularly 

distributed over the polyp. The proboscis is conically pointed. The hydrocauli are not surrounded 

by any distinct stiff perisarc. The gonophores are clustered on the polyp below the portion bearing 

tentacles, or seated on the reptant stolons either solitary or in clusters. 

According to this diagnosis also the genus Rhizogeton must be included under Clava. The two 4 

genera have hitherto generally been distinguished on the ground that in Rhzzogeton the gonophores 

are seated on the stolons, while in Clava they are borne by the polyp itself. This criterion, however, : 

is too insignificant to justify a division of genera, and it is also suggested by Stechow (1913) that 

very likely the two genera have to be united. In his key of genera, indeed, Stechow puts down 

Rhizogeton in a parenthesis under Clava. 

Clava multicornis (Forskal) Gmelin. 

1775 Hydra muilticornis, Forskal, Descriptiones animalium, p. 131. 

1776 —  squamata, Miller, Zoologia Danicze Prodromus, p. 230. 

1788 Clava parasitica, Gmelin, in Linné: Systema natura Ed. 13, vol. I, p. 3131. 

On the reptant stolons the capitate or almost fusiform polyps are placed in close or opener 

clusters. The stem of the polyp is without perisare. The filiform tentacles are irregularly distributed q 

over the distal parts of the polyp. ; 

The gonophores are cryptomedusoid, and placed in larger or smaller groups like clusters of 

grapes closely below the portion of the polyp bearing the tentacles. 
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The species may be divided into two forms: 

Forma genuina, growing, in colonies more openly constructed, on stones and shells (Mytilus); 

it is delicately built and bluish or rose-coloured. 

Forma sguamada forming clusters of polyps more brick-coloured or yellowish-red on the leaves 

of Fucotdeae; its polyps are large and robustly built. 

Material: 

Iceland: Reykjavik depth 3—4 fathoms. 

Vestmatney on the shore (on /zcordeae) 

The Faroe Islands: Sundelaget 

north of Kvalvik on the shore (on Fucotdeae) 

(There also occur specimens marked “Faeré” without particular data). Pp P 

Clava multicornis and Clava squamata ate recorded by most investigators of hydroids as two 

separate species; the distinguishing characters, however, are rather vague, being made out by the 

closer or opener occurrence of the polyps in the colony or by the colour of the colonies. A copious 

material from various localities, in fact, presents all transitions possible, and it is virtually impossible 

to draw any certain limit between the species. A closer inquiry soon makes clear to us that the 

points of difference must be of biological nature, and the two species, therefore, have to be regarded 

only as biologically determined “forms” of a single species, which I, accordingly, denominate forma 

genuina and forma sgumata. The occurrence of typical colonies of the forma gewuina, which are, in 

oO %0 __28. o 
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Text-fig. K. The distribution of Clava multicornis in the Northern Atlantic. 

(In the hatched part of the Norwegian coastal region the occurrence is rather scarce). 
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fact, rather rare and scattered, is bound to substrata of stones, which may be, at a pinch, replaced by 

the shell of a AMy¢z/us, while the colonies luxuriantly developed of the forma sgwamata are resident on 

the leaves of the /ucotdeae, where certainly the supply of food is much more copious. 

The description of Forskal (1775) being older than that of O. F. Miiller (1876), we have 

according to the rules of nomenclature in force, to drop the specific name employed by the latter, 

Clava squamata and to maintain the denomination bestowed on the species by Forskal, Clava multi 

cornis. Its limitation from the American species Clava leptostyla ,. Agassiz, has not as yet been 

ascertained, and it seems on the whole questionable if the two species are really to be distinguished. 

Clava muiticornis is a boreal species, which seems, nevertheless, to be able to penetrate far 

into the Mediterranean (Babi¢ 1904). It is a littoral form, and forma sgwamata has been found only 

in the tidal zone; forma gexuina, on the other hand, at rare intervals, has been met with a little ben- 

eath the tidal zone in places with rather small salinity. Fabricius (1780) records the occurrence 

of the species at Greenland without particular statement of locality; however, it has not afterwards 

been observed in this place. On the other hand, the species seems to occur not unfrequently on the 

south west coast of Iceland. It is frequently met with at the Faroe Islands, and is found everywhere 

round the British Isles and on all coasts round the North Sea. Its occurrence at the northern parts 

of the coast of Norway is not sufficiently accounted for, but does not seem to be particularly frequent. 

Gen. Merona Normann. 

From the reptant stolons arise unbranched, chitinous polyp stems. In the upper part of the 

stem the perisare is so wide that the polyp can be retracted into it, though developement of a hydro- 

theca is not indicated. The filiform tentacles are irregularly spread over the polyp. The gonophores 

are borne upon reduced polyps (blastostyles) arising from the reptant stolons. 

With great hesitation I set up Merona as a genus of its own. It is distinguished from Cory- 

dendrium van Beneden (1844) only in mere trifles of no great importance. Thus its polyp stems — 

are unbranched, while the hydrocaulus of Corydendrium is richly branched. Another distinguishing = 

character may perhaps be sought in the quality presented by Merona in its wide perisarc, into which 

the polyps are retractile. But none of these criteria can be said to be of properly generic value. When, 

nevertheless, A/ervona is provisionally maintained, it is due to the fact that only an exceedingly scarce 

material of a single species is in hand, and that the state of preservation of this material allows of 

no closer inquiry into the polyps. 

Merona cornucopiae Norman. 

1864 Tubiclava cornucopiae, Norman, On undescribed British Hydrozoa, Actinozoa and Polyzoa, p. 357. 

1865 Merona — Norman, On Merona, an undescribed genus of British Hydrozoa, p. 262. 

The hydrocauli are unbranched and attain a height of about 5 mm.; the stems are narrowest 

at the base and increase gradually in diameter till they attain their greatest width closely below the 
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extended polyp; they are without rings; at most there is some faint and irregular wrinkling here 

and there, The polyp is fusiform with the tentacles irregularly distributed all over the surface; the 

polyp may be retracted into the broader distal portion of the hydrocaulus. 

The structure of the gonophores seems to be strongly reduced. They are developed at the 

upper part of blastostyles without tentacles, at most 1 mm. high. 

Material: 

The Faroe Islands: 13 miles West to South of Munken, depth 150 fath. (on Cardium sp.). 

: oo _ 9 — East South East of Bispen, — 7o — (- — -). 
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Text-fig. L. Localities of Merona cornucopiae @ and Monobrachium parasitum & in the Northern Atlantic. 

Merona cornucopiae was first described as a Tubiclava by Norman (1864). But as the latter 

genus is characterized by the gonophores being borne on the polyps, he thought he had better set 

up a new genus Merona (1865) for the species in hand, bearing its gonophores on polyps strongly 

reduced or on blastostyles. This criterion, however, is of subordinate importance and would by no 

means justify the separation of two genera. However, from the drawings occurring in literature, a 

much essential point of difference urges itself, The perisare of the species of Zwdrclava is not so wide 

that the polyp can be retracted into it, while this is the case with Merona. The division, therefore, 

seems well founded. But at any rate a renewed examination of the two genera is needed. 

Merona cornucopiae seems only to occur attached to shells of living mollusks, and has been 

found on species of the genera Cardium, Astarte, and Dentalium. The species does not seem to be 

very frequent; it has previously been recorded from the sea to the north of the Shetlands at the 

depth of 80-100 fathoms, and from the coast of Northumberland. To these localities are now to be 

6 
The Ingolf-Expedition. V. 6. 
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added the seas to the south of the Faroe Islands at the depth of 70—150 fathoms. All the finds are 

thus situated in the boreal area, on the border of the warmer Atlantic regions (Text-fig. L). 

Gen. Monobrachium Mereschkowsky. 

Reptant colonies, whose cylindric polyps are provided with a solitary large tentacle. Besides 

the nourishing individuals bearing tentacles, also machozooids with no mouth and no tentacles occur. 

The polyps have no distinct stem and are not covered with perisarc. The gonophores are eumedusoid 

and attached to the stolons. 

The very peculiar Arctic genus of hydroids first described by Mereschkowsky (1877) has been 

more closely investigated by Wagner (1890) and Bonnevie (1899). In the only species known of this 

genus the eumedusoid gonophores have a rudimentary spadix, and the germ cells are accordingly 

developed along the radials canals. On this ground Bonnevie maintains that the species is closely 

related to the Leptomedusae, and that the genus has to be placed proximately between athecate and 

thecaphore hydroids. Kiihn (1913), on the other hand, holds that the organisation of the gonophore 

cannot be considered as any certain proof justifying such a supposition, and points out that the trans- 

ition of the gonophore from independent free existence into sessile mode of life can effect a secondary 

displacement of the gonads in many different ways without any necessity that this should be indica- 

tive of nearer or remoter relationship. Apart from this, however, there is an additional reason against 

the supposition of Bonnevie. As is pointed out by Vanh6ffen (1909), we have in hand a medusa- 

form obviously nearly related, Catablema, which, when somewhat damaged, is very easily mistaken 

for a Leptomedusa, but which is, in fact, a genuine Zzaride. Vanhoffen even presumes that Ca/a- 

blema really is the medusoid generation of Monobrachium. But in that case it remains to show that 

the gonophores of Monobrachium are not sessile as they have hitherto generally been supposed to be. 

The explanations of Vanh6ffen (1909) and Kitihn (1913) make good that A/onobrachium takes 

no intermediate place between athecate and thecaphore hydroids. But the place of the genus among 

the athecate hydroids would still be equally uncertain if the peculiar species Campaniclava clionts 

Vanh6ffen (1909) had not shown us, by its heterogeneous development of the tentacles, the unquesti- 

onable link between Monobrachium and the normal-looking forms of Clava. Therefore there is no 

reason any longer to regard the genus as the representative of a peculiar family; as pointed out by 

Vanh6offen, it ought to be classed with the Clavidae. 

Monobrachium parasitum Mereschkowsky. 

1877 Monobrachium parasitum, Mereschkowsky, On a new Genus of Hydroids, p. 225, pl. 5 fig. 1-6 

pl. 6 fig. 7—14. 

1899 _ parasiticum Bonnevie, Norske Nordhavs Expedition, p. 51. 

Reptant colonies, whose polyps are dimorphically developed; beside cylindric polyps with ori- 

fice and a vigorous tentacle, also machozooids without mouth or tentacles occur. The nourishing 
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polyps are provided with a ring of stinging cells above the base of the tentacle. The stolons form a 

network of anastomosing tubes. 

The gonophores are eumedusoid with a rudimentary spadix and with the generative cells 

placed along the four radial canals. The colonies are bisexual. 

Material: 

Greenland: Egedesminde (on Zellina calcarea). 

The Kara Sea (“Dijmphna”). 

Monobrachium parasitum is indigenous to the middle parts of the litoral region far to the north. 

It is recorded from Spitzbergen, the Kara Sea, the White Sea, and the west coast of Greenland 

(Text-fig. L). 

Family Bougainvilliidae. 
Hydroids forming colonies with polyps fusiform or capitate, whose oral portion is conically 

pointed. The stinging cells are small and rodshaped. The tentacles, which are filiform, are placed in 

a main whorl round the polyp; the stinging cells are equally distributed all over the surface of the 

polyps or in less distinct transverse belts round them. The polyps are quite naked or surrounded by 

a jellied, lithe, and pliable pseudohydrotheca below the tentacle whorl. The endoderm is differentiated 

into an oral portion, consisting of indifferent small-nucleated cells between which occur a large number 

of mucous gland cells, and the proper gastral portion; the limit is formed by the tentacle whorl. The 

- colonies have no calcareous skeleton. 

The diagnosis states for the family the same range as was practically already given by Bon- 

nevie (1899), whom the later authors have generally followed. Kiihn (1913) divides the family into 

three subfamilies, two of which, Hydractiniinae and Atractylinae, are represented in our northern seas, 

The main distinguishing mark stated by Kiihn is that ydractininae are stated to have a vigorous, 

erustformed skeleton, while A/ractylinae, on the other hand, have hydrocauli covered with periderm. 

However, this character does not seem to be of the importance Kiihn attached to it. In young 

colonies the stolons have not coalesced into a crust, and the development of the skeleton is not parti- 

cularly vigorous. There is even every probability that several species of Sty/actis do not at all assume 

such crustformed skeleton-formations, even when advanced in life. On the other hand, we also know 

species of Aydractiniinae, in which the hydrocaulus covered with periderm has been reduced to a mere 

minimum. The character, therefore, must be characterized as a merely gradual one, and can hardly be 

turned to account as fundamentum divisionis for higher groups. 

A very different interest is attached to the peculiar occurrence of pseudohydrothecae met with 

in the Bougainvilliidae. 1 set aside the socalled pseudohydrothecae of Clathrozoon (the subfamily /y- 

droceratininae, stated by Kiihn 1913); in fact, this group is not yet so well known that we are able 

to judge of it entirely, and its “pseudohydrothecae” do not seem to form such a parallel with the for- 

mations of the thecaphores as those found in certain other Bougainvilliidae, namely in Perigo- 

nimus, In this species the ectoderm of the polyp has secerned a jellied pseudohydrotheca, which has 

coalesced with the polyp along its distal margin, and to which the basal portion of the supporting 
6* 
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lamella of the polyp is attached by small chitinous bodies similar to those found in several thecaphores. 

This pseudohydrotheca is but little visible, or, with intact polyps, when they are extended, almost 

untraceable, while in contracted polyps it lies round the basal portion of the polyp like a cup richly 

folded. It might be obvious to regard it as the precursor of the real hydrotheca. Perhaps it might 

be regarded as a character sufficiently important for the purpose of distinguishing a subfamily: How- 

ever, the matter has, as yet, been too little examined as to allow the forming of a reasonable opinion; 

we have, provisionally, to regard it as a generic character. 

Gen. Hydractinia van Beneden. 

The stolons of the reptant colonies, when young, will generally form an open meshwork which 

afterwards most frequently changes into a continuous chitinous crust. The crust is commonly carrying 

spines of various appearance, or may grow out into branched formations of colonies. The polyps are 

cylindrical or capitate with conically pointed oral portion. The tentacles are placed in a whorl below 

the mouth. There is no erect hydrocaulus covered with perisarc. The polyps are heterogeneously devel- 

oped into larger nourishing individuals bearing tentacles and into spiralzooids bearing no tentacles; the 

latter occur at the extremities of the colonies. — The gonophores are supported by polyps more or 

less transformed (blastostyles) or arise directly from the stolons. 

According to this diagnosis, also Podocoryne, Oorhiza and Stylactis, earlier set up as genera 

are included under Hydractinia. The only reason of distinguishing between /ydractinia and Podo- 

coryne has been sought in the power of the last-mentioned genus of producing free-swimming medusae. 

However, Bonnevie (1899) has described a couple of species, Wydractinia Allmani and Hydractinia 

ornata, having medusoid gonophores less strongly reduced with radial canals, and from Africa has 

been recorded a species, Hydractinia Michaelsent Broch (1914), whose male gonophores are perfect 

medusae, which, however, do not seem to break away normally. Also Kiihn (1913) seems to incline 

to the opinion that the separation of the two genera is questionable. The intermediate forms of gono- 

phores mentioned, in fact, forbid the drawing of a certain limit between the genera, and, therefore, the 

proper thing to be done, is, indeed, to draw in Podocoryne under Hydractinia. a ee 

The genus Oorhiza is based on the fact that the gonophores are seated, not, as in Wydrac- 

tinia, on blastostyles, but, on the contrary, on a short stem rising directly from the stolons. A review 

of our northern species of Hydractinia, however, shows that, in fact, this criterion is of no. vital im- 

portance. In Hydractinia humilis Bonnevie and Hydractinia Sarsii Steenstrup the gonophores 

are borne on polyps fully developed of the same size as the sterile nourishing individuals; in Ay- 

dractinia carnea M. Sars the polyps bearing gonophores are, certainly, fully developed individuals, 

provided with tentacles; but they have a smaller number of tentacles, and are smaller than the sterile 

nourishing polyps. In Hydractinia Allmani Bonnevie, Hydractinia ornata Bonnevie, and Hydrac- 

tinia echinata (Fleming) the reduction is carried still further, the tentacles being reduced or wholly 

disappearing, so that the bearers of the gonophores are here typical blastostyles. In Wydractinia carica 

Bergh, finally, the polyp has been reduced to a stem, round the apex of which the gonophores are 
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_ placed.in a whorl. In fact, between this condition of things and a solitary gonophore seated termin- 

ally on a polyp wholly reduced to a stalk, there is no great gap, and at any rate the criterion is not 

essential enough to be turned to account as fundamentum divisionis. Also Oorhiza has, accordingly, 

to be inciuded as a synonym under /ydractinia. 

Stylactis is yet left to be mentioned, being distinguished by the stolons forming an open mesh- 

work and no continuous chitinous crust. In his excellent elucidation of Hydractinia and Podocoryne, 

Hincks (1868) calls attention to the fact that, in the species then known, the stolons at first form 

n open mesh-work and do not till later on coalesce into a continuous crust. Young colonies of Hydractinia 

carnea, which are in our Norwegian seas very commonly observed on living specimens of Massa reticu- 

— lata, in most cases show this open mesh-work of stolons and, therefore, easily run the risk of being 

iscerningly characterized as Stylactis. In the African species, Hydractinia Michaelsent Broch 

and Hydractinia fallax Broch, large colonies show a mixture of characters of Sty/actis and of /7Zy- 

dractinia, and, accordingly, there is no reason to maintain the two groups as distinct genera. They 

municate with each other by intermediate forms. It is probable that several species of Stylactis 

ve been based on young colonies of typical species of Hydractinia. This probability, indeed, cannot 

ontested even by the occurrence of gonophores, because, in young colonies of Hydractinia carnea, 

here the stolons have not yet coalesced into a crust, gonophores are frequently observed. A species 

a arctica Jaderholm (1902) has obviously to be judged summarily as such a young /7/y- 

mia. Also Stylactis, therefore, has to be included among the synonyms of /ydractinia. 

Hydractinia Sarsii (Steenstrup) Bonnevie. 

| Podocoryna carnea, M. Sars, Fauna littoralis Norvegie, Heft 1, p. 7. 

50 Podocoryne Sarsii, Steenstrup, in: Liitken, Nogle Bemerkninger om Medusernes systematiske 

j Inddeling, p. 33. 

1872. Stylactis — Allman, Monograph of the Gymnoblastic or Tubularian Hydroids, p. 303. 

1892 peemeooryne carnea, Levinsen, Meduser, Ctenophorer og Hydroider fra Grénlands Vestkyst, p. 11. 

: — _— pars, Semundsson, Bidrag til Kundskaben om de islandske Hydroider, p. 50. 

. 1899 Hydractinia sarsii, Bonnevie, Norske Nordhavs Expedition, p. 45. 

The reptant stolons are covered by a continuous chitinous coenosarc, whose surface is ait Seti 

: ind have Io or 20 tentacles in a dense, proximately double whorl, below the oral portion. Spiral. 

zooids have not yet been pointed out. cars 

The gonophores are. cryptomedusoid and placed, to the number of three or six, round fully 

developed polyps of the same size as the sterile nourishing individuals. 

Material: 

Greenland, the harbour of Godthaab . .. depth 12 fath. (on Hyas araneus). 

Iceland, Seydisfjord (on Carcinus maenas).— 
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The well developed colony in hand has been wrongly determined as Podocoryne carnea. It is 

hardly intelligible that Bedot, in his “Matériaux pour servir 4 histoire des Hydroides”, should have 

followed Allman (1872) and referred this species to Stylactis; it is one of the few species of Hy- 

dractinia which, even at the extremities of small colonies, show no indication of the open network of 

stolons for which Stydactis should be distinguished. 

The species seems to be a boreal one, but it has hitherto been recorded only from very few 

localities, as it has probably been mistaken for Wydractinia carnea also by investigators subsequent to 

M. Sars (1846). It has previously been recorded only from the coast of Norway near Bergen. In the 

Danish collections is found a well developed, though sterile, colony from Iceland (Seydisfjord), 

seated on the claw of a strand-crab. It seems to be the same species which is recorded, by the name 

40 
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Text-fig. M. Finds of Hydractinia Sars’ @ end Hydractinia carica & in the Northern Atlantic. 

of Podocoryne carnea, from the north of Iceland, on the operculum of a Lalanus Hammeri (Semunds- 

son 1902, 1911); here is only found the chitinous crust; but it differs considerably from the crust found 

in Aydractinia carnea, and, on the contrary, wholly agrees with Aydractinia Sarsit (Tab. I Fig. 12). 

Finally also West Greenland (Godthaab) has to be added to the localities where the species has 

been found (Text-fig. M). 

Hydractinia echinata (Fleming) van Beneden, 

1828 <Alcyonium echinatum, Fleming, A History of British Animals, p. 517. 

1841 Hydractinie, van Beneden, Recherches sur la structure de loeuf dans un nouveau... genre de 

Polype (genre Hydractinie), p. 89. 

1909 Hydractinia monocarpa pars, Broch, Die Hydroiden der arktischen Meere, p. 199. 
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The reptant stolons are covered by a continuous chitinous coenosare, whose surface is studded 

with small prickles, among which occur larger chitinous spines about 1.5 mm. high, provided with lon- 

gitudinal rows of more or less regular small teeth. The large spines now and then show a tendency 

to divide at the apex. The polyps are up to 4 mm. long, whitish or faintly reddish, with 20—30 

tentacles in a dense whorl below the oral portion. The tentacles form a belt which appears double 

because of alternating displacement. Spiralzooids without tentacles occur along the margin of 

the colony. 

The gonophores are cryptomedusoid, placed, to a number of 3 or 6, round reduced polyps with 

rudimentary tentacles. 

Material : 

Greenland: Upernivik, depth 80—go0 fathoms without particular data, from a cod’s stomach. 

Skagerrak: the channel near Vinga (Bohuslin), depth 50 fath. 

flydractinia echinata in its large chitinous skeleton-spines (Tab. I Fig. 9 and 10) has a very 

typical armour impeding a confusion with other northern species. It is an Atlantic-boreal species, 

showing a great power of enduring both high and low temperatures. It occurs very frequently in 

the North Sea, along the coasts of Great Britain and Ireland, goes to the south as far as into the 

Mediterranean, and is also found on the east coast of North America. The species belongs to the 

litoral region and almost always goes together with Eupagurus Bernhardus, on whose house it settles. 

When we consider the distribution of the species along both sides of the northern Atlantic, we must wonder 

that it has not yet been observed at the Faroe Islands, and that only a single specimen has been met 
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Text-fig. N. The occurrence of Hydractinia echinata in the Northern Atlantic. 

(The hatched parties denote according to litterature a scattered allthough common occurence). 
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with at Iceland. This specimen which was found on the north side of the island, was originally 

recorded by Winther (1880), and has afterwards been revised by Seemundsson (1902). It is a pecu- 

liarity of the specimen that it is seated on the operculum of a Balanus Hammeri, and not on the 

house of the Bernhardus crab. The species has. been recorded once in the Arctic water-layers near Jan 

Mayen (v. Lorenz 1886). In a previous work (1909) I gave utterance to the supposition that the 

variety recorded by Levinsen (1892) had probably to be referred to the high-arctic species ydrac- 

tinia monocarpa Allman. An examination of the specimens mentioned, however, shows that this suppo- 

sition is wrong. The specimens are unquestionable ydractinia echinata with skeleton strongly deve- 

loped. One of the specimens is distinguished by being attached to the shell of a living Buccinum 

hydrophanum. The species, thus, proves able to occur now and then under wholly high-arctic conditions. 

Hydractinia carica Bergh. 

1887 Hydractinia carica, Bergh, Goplepolyper fra Karahavet, p. 3, Taf. 28, Fig. 1. 

1899 — minuta, Bonnevie, Norske Nordhavs-Expedition, p. 48, Tab. I, Fig. 3. 

The reptant stolons are covered by a chitinous layer of coenosarc, without small pricles, but 

bearing here and there vigorous spines, singly placed and up to o5 mm. high, conical with rounded 

apex. The polyps attain a length of 2 mm, and have ro—r14 rather vigorous tentacles placed in a 

single whorl below the oral portion. Spiralzooids are not traceable. 

The gonophores are cryptomedusoid, placed, to a number of 3—6, round polyps almost wholly 

atrophied, forming, if anything, only a short stalk, or showing rudiments of tentacles slightly indicated. 

Material: 

The Kara Sea: Petuchoffskoi Schar depth 7 fath. (the original specimen described by Bergh 1887). | 

An examination of the original specimen, determined by Bergh, shows with full certainty 

that it is the same species that has afterwards been described by Bonnevie (1899) by the name of 

Hydractinia minuta. The diagnoses, however, when compared, will show some points of difference, 

Bonnevie does not mention the skeleton-formations at all while on the other hand, the statements 

of Bergh convey the impression of a greater resemblance to Wydractinia echinata than it really bears. 

Hydractinia carica \acks the small prickles found in the species last mentioned, and more vigorous spines 

also occur rather scarcely; the latter (Tab. I, Fig. 11) are smooth and more conically tapering than those 

of Hydractinia Sarsi. ‘The main difference, however, between the diagnosis of Bonnevie and that 

of Bergh is implied in the mention of the blastostyles. Bergh states in his diagnosis “Sporosacs 

borne on very short, rudimentary hydrants, without or with very few (1—4) tentacles”, while -in the 

diagnosis of Bonnevie we find “Fixed gonophores without radial canals, from 3 to 5 in circle round 

the inconspicuous blastostyles”, and in her short comment Bonnevie further states that the species 

is distinguished for “the complete atrophy of the gonophore-bearing hydranths”. The specimens deter- 

mined by Bergh show a great varying as to the development of the fertile polyp; it may, as he tells 

us, have 1—4 tentacles; but they are a great deal more reduced than is apparent from his pictures, 

and agree better with the drawings published by J4derholm (1909, Pl. 2, Fig. 10—11). However, 
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thete are in the colonies also numerous blastostyles, which are wholly devoid of rudiments of tentacles, 

and accordingly only forming a stalk in the same way as is indicated by the diagnosis of Bonnevie. 

_ But there always occurs a small polyp, and a “complete atrophy” of the polyp is in no case demon- 

: strable; nor is it obvious from the imperfect figure of Bonnevie (1899, Tab. I, Fig. 3). — The great 

variation of the blastostyles of the original specimens determined by Bergh, shows us that the 

species stated by Bonnevie may be founded on a colony where the blastostyles carrying tentacles 

were reduced to a minimum in number. But this does not give sufficient reason for maintaining it 

a peculiar species beside Hydractinia carica. 

Hydractinia carica is an Arctic litoral species, which, in boreal waters, proves able to penetrate 

klong the West coast of Norway as far as Bergen (Text-fig. M). It has been found elsewhere only 

in high arctic regions, in the Kara Sea, in the Murman Sea, and at Spitzbergen. It has also been re- 

corded by Jaderholm (1909) from Davis Strait. . 

Gen. Bougainvillia Lesson. 

Upright colonies with branched hydrocauli clothed with a perisarc. The polyps are fusi- 

with the tentacles placed in a whorl below the conically pointed oral portion. The polyps are 

ked without the slightest attempt at formation of pseudohydrotheca round their proximal portion. 

The gonophores are placed on the stems of polyps fully developed or reduced (blastostyles). In the 

latter case, the unbranched polyp stem will sometimes rise from the hydrorhiza instead of from the 

A closer inquiry into the distinguishing characters and their systematic value, shows us that there 

no reason to distribute the species of Bougainvillia on the three genera Bougainviliia, Dicoryne,and Hetero- 

dyle. Sufficient cause for distinguishing between Bougainvillia and the two other genera is not at all 

given by the fact that the former has medusoid gonophores, while the two other genera have styloid go- 

nophores. In mentioning the genera earlier treated, I have sufficiently explained the insignificance of this 

terion as to classification. Then remains the other distinguishing mark that the gonophores of Bougain- 

villia develop on the stems of some fullgrown polyps, while in Dicoryne and Heterocordyle they are devel- 

oped on the stems of reduced polyps (blastostyles). The genus Hydractinia shows us a full parallel to this 

condition of things. But because of the many and close connecting links between one extreme and 

the other, it has been agreed that the stronger and weaker specializing into nourishing polyps and 

blastostyles cannot be employed as a generic character. When, on the other hand, this has been done 

with Bougainvillia and Dicoryne and Heterocordyle, the only reason must be that, between the few 

species known of these genera, most of the links occurring in /7ydractinia are wanting. This lack, 

in fact, is not a sufficient reason to elevate, in one case, the character to an importance which is denied 

in another case, even within the same family. It is not right to base the genera Bougainvillia, Det- 

coryne and Heterocordyle on characters that must be used with discretion as specific characters 

in Hydractinia. Further, as to the distinguishing mark between Dicoryne and Heterocordyle, it is 

still more diminutive. Heterocordyle conybeart Allman, the only species known of the genus, is so like 

The Ingolf-Expedition. V. 6. sf 
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Dicoryne conferta (Alder) as to confusion, and the two species have probably more than once been mi 

taken for one another. Both the species have styloid gonophores; but in Heterocordyle they are 

sile, while in Décoryne, when ripening, they assume cilia all over, develop two tentacles, and brea! 

away. This is, unquestionably, a phenomenon of mere biological adaptation and cannot be recogni 

as sufficient for distinction of genera as long as it is not accompanied by a thorough change of y 

organization of the sterile parts of the colony. It is evident that Dzcoryne and Hetlerocordyle mus 

drawn together into one genus, and moreover that this genus must be united with Bougainvillia, 

eae wo 6.00 M1. tree 000M, seqeteceseay eames 2 DOOM. 

Text-fig. O. The habitat of Bougainvillia conferta in the Northern Atlantic. 
(In the hatched regions the litterature denotes the occurence of the species without strict localities). — 

Bougainvillia conferta {Alder). 

1856 Eudendrium confertum, Alder, A Notice of Some New Genera and Species of British Hy 

Zoophytes, p. 354, pl. 12, fig. 5—8. - 

The colonies attain a height of up to 15 mm., and exhibit a rigid appearance. They h 

distinct main stem with short side-branches. The perisare is vigorously developed and dark b: 

coloured. The small fusiform polyp attains a length of about 05 mm.; it wears about 16 tenta: 

a single whorl below the oral conically pointed portion. 

The gonophores are styloid and break away. When ripening, they assume a peculiar ovi Or 

shape, develop two filiform tentacles, and put on a complete suit of cilia all over. The gonophot 

are seated, gathered in a belt, somewhat below the apex of blastostyles, which arise from the hydi 

caulus or, in smaller numbers, from the hydrorhiza. The blastostyles show no indication of tentacl 
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Material: 

Iceland: Talknafjord (without particular data). 

Reydarfjord, depth 163 metres. 

The Faroe Islands (without particular data). 

Bougainvillia conferta is a southern-boreal species penetrating as far as into the Mediterranean; 

towards the north it goes, along the coast of Norway, only as far as Lofoten. It has been recorded several 

times from Iceland, in the warmer water-layers along the west- and south-coasts of the island, but it 

has not yet been pointed out at Greenland. As a new locality must be added the Faroe Islands, The 

species is indigenous to the litoral region. 

Gen. Perigonimus M. Sars. 

The hydranth stems rise immediately from. the reptant stolons, or there are formed upright 

thizocaulomes bearing the polyps. The polyp stems are sometimes divided into a couple of branches; 

‘still hydrocaulus, properly speaking, cannot be recorded. The polyps are fusiform, with the tentacles 

placed in a whorl below the-conically pointed oral portion; below the tentacle whorl they are sur- 

3 rounded by delicate pseudohydrothecae, superiorly connected with the ectoderm of the hydranth, and 

‘i inferiorly passing into the chitinous perisarc of the stem. The stinging cells show attempts at being 

_ arranged in transverse belts on the tentacles. The gonophores are placed singly on the stolons or on 

the hydranth stems, most frequently attached to the latter by a short stalk, 

The distinguishing marks between Perigonimus and Bougainvillia, indeed, seem to be so in- 

Significant that the conclusion might be obvious that both genera should be united into one. The 

_Perigonimus polyp, when wholly extended, is very easily mistaken for a Bougainvillia. However, there 

is an essential difference between the two genera which necessitates a separation. Their medusae 

even belong to different families, the Bougainvillia-medusae being typical Margelidae, while Perigont- 

mus gives rise to Tiaridae (see Hartlaub 1913). As far as the nurse polyp is concerned, we must 

‘notice the difference existing between the wholly naked Bougainvillia-polyp and the hydranth covered 

with pseudohydrotheca of the Perigonimus-polyp. The pseudohydrotheca has been pointed out by sev- 

eral authors and has been emphasized as generic character particularly by Broch (1911). A closer 

inquiry into this formation has been made by Hadii (1913, 1914), who has studied it most thoroughly 

in the Adriatic species, Perigonimus Corii Hadii and Perigonimus Georginae Hadii; the latter spe- 

cies is very nearly related to Perigonimus repens (Wright). Hadi points out that Perigonimus is 

provided with a sort of hydrotheca, the essential substance of which is jellied and accordingly not 

entirely parallel with the hydrotheca of the thecaphore hydroids. For this jellied polyp case, which 

is, in its outer margin, connected with the ectoderm of the polyp, I, therefore, employ the denomina- 

tion of “psetidohydrotheca”, earlier employed for the chitinous false hydrothecae of C/athrozoon, In the 

casé of Chlathrozoon, however, the formation seems to be quite different, and the denomination, on 

that account, rather misleading; indeed, we had better employ the term of “false hydrothecae”. Hadii 
7* 
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calls our attention to the interesting fact that the polyps are basally attached to the pseudohydrotheca 

by a whorl of small chitinous bodies similar to that met with in Halecitdae, Plumulariidac, Lafoéidae, 

and Campanulariidae ; they actually attach the supporting lamella to the polyp case. Systematically, 

however, hardly any particular importance can be attached to this character. The chitinous bodies 

occur on the passage from the pseudohydrotheca to the hard periderm of the stem. Also the periderm 

of the stem has, in most species of Perigonimus a jellied cover, to which a lot of foreign bodies fasten 

themselves so as to give the colony a foul appearance. 

The stinging cells in the tentacles of the Perigonimus-species show attempts at an arrange- 

ment by belts. But it is not here so pronounced as in the Ludendridae and the thecaphore hydroids. 

This criterion, together with the pseudohydrotheca, suggests that Perigonimus must be more nearly 

related to the thecaphore hydroids than most other athecate hydroids. 

Perigonimus repens (Wright) Allman. 

1857 Ludendrium repens, Wright, Observations on British Zoophytes, p. 84, pl. 82, fig. 8—9. 

1864 Perigonimus — , Allman, On the Construction and Limitation of Genera among the Hy- 

droida, p. 365. 

nec IQII a — , Broch, Fauna droebachiensis, p. 14. 

From the reptant stolons proceed thin polyp stems, up to 5 mm. long, more rarely dichotomi- 

cally divided so as to bear two polyps. The polyps are about 05 mm. long, broadly fusiform, with 

4—12 tentacles placed in a whorl, and surrounded below the tentacles by a thin jellied pseudohydro- 

theca, which is sometimes hardly observable. The polyp stems are wholly without rings, and all but 

without wrinkles, and provided with a dark-coloured, but thin perisarc, which, on account of bottom 

particles appendant, convey the impression of being granulous. 

The gonophores are developed into free medusae; when breaking away, they have two ten- 

tacles and a well-developed, solid umbrella. The gonophores are borne individually on stems 0.2—03 

mm. long, proceeding from the hydranth stems; on one hydranth stem is generally developed one-— 

gonophore at a time, sometimes a couple of gonophores simultaneously. 

Material: 

The Faroe Islands, Sérvaag. Depth 14—16'/, fath. (on Mucula nucleus), 

Certainly it is not this species that is delineated and described by the name of Perigonimus 
4 

repens in Fauna Droebachiensis (Broch 1911). A comparison with the excellent drawings of the — 

species with Jaderholm (1909, Taf. I, Fig. 15—16), at once shows us the difference. The species 

described and delineated from the Kristianiafjord has a stiff and robust structure; its perisare is solid 

and the colonies are open rhizocaulome formations; most probably the specimens in question should 

have been referred to Perigonimus muscoides M. Sars. Perigonimus repens, on the other hand, has 

thin closely set, irregularly curved polyp stems. Besides, the colonies from the Kristianiafjord bear on 

the hydranth stems numerous gonophores without stalks, while the few gonophores of Perigonimus 

repens are borne on distinct small stalks covered with perisarc. 
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Perigonimus repens is a southern species which penetrates into our seas. It has been recorded 

from the Mediterranean and the west coast of France, and occurs frequently in the sea round Great 

Britain and Ireland. Already in the North Sea its occurrence is more straggling. In the Danish 

waters and along the coast of Bohuslan it is still rather frequent. On the coast of Norway it is not 

unfrequently met with in the Trondhjemfjord, where the fauna, on the whole, bears a southern char- 

acter. But only once it has been found farther to the north, at Lofoten. Samundsson {1g11) re- 

cords several questionable specimens from the west and the north of Iceland. But these localities 

have to be confirmed. As a new locality must now be added the Faroe Islands. The species belongs 

to the litoral region. 
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Text-fig. P. The distribution of Perigonimus repens in the Northern Atlantic (o localities needing further confir- 

mation. — In the hatched region the litterature denotes a scattered although common occurence of the species). 

Perigonimus abyssi G. O. Sars. 

1874 Perigonimus abyssi, G. O. Sars, Bidrag til Kundskaben om Norges Hydroider, p. 96, pl. 5, Fig. 27—3o. 

IQII _ sp., Kramp, Danmarks-Ekspeditionen til Grénlands Nordéstkyst, p. 363. 

From the reptant stolons proceed unbranched polyp stems, which attain a length of 1.5 mm. 

The polyps are about 0.5 mm. long, broadly fusiform, bearing 5—8, usually 7 tentacles in a whorl. 

Below the tentacles the polyp is surrounded by a rather vigorous, wide, jellied pseudohydrotheca, which 

is, however, often hardly visible on the polyp wholly extended. The polyp stems are irregularly and 

strongly wrinkled, and have a dark-coloured, vigorous perisarc. 

The gonophores are developed into free medusae, having, when deliberated, a vigorously 

developed umbrella and four tentacles. The gonophores are developed on the polyp stems, to which 

they are attached by a very short stalk. On the polyp stem arise one or two gonophores. 
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Material: 

Greenland, Egedesminde (on Lefeta coeca). 

The species has been found chiefly along the west coast of Scandinavia. It is likely to occur 

much more frequently than might be believed from the scattered data. On account of its small 

dimensions, and as, besides, it prefers settling on living, smaller molluscs, it too often escapes the i 

attention of the investigators of hydroids. Perigonimus abyssi has been found at Bohuslan and 

on the west coast of Norway, from Stavanger as far as the Trondhjemfjord, at the depth of roo 

—6oo metres. On the north side of Beeren Island it has been met with at the depth of 165 
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Text-fig. Q. The finds of Perigonimus aébyssi in the Northern Atlantic, 

metres (Bonnevie 1899). In Arctic regions it may occur in considerably shallower waters. Thus the a 

German expedition to Spitzbergen in 1898 found the species in the Storfjord at the depth of between 4 

o and 10 metres (Broch 1909), and certainly it is the same species that is recorded by Kramp (1911), a 

by the name of Perigonimus sp., from the depth of 20—40 metres at a couple of stations of the “Dan- 

mark” Expedition. To the localities previously recorded must now also be added the west coast of 

Greenland near Egedesminde. — According to the data in hand, the species must be characterized as 

Arctic and boreal (Text-fig. Q). 

Perigonimus roseus (M. Sars) Bonnevie. 

1874 Rhizoragium roseum, M. Sars in: G. O. Sars, Bidrag til Kundskaben om Norges Hydroider, p. 96. 

1892 Garveia groenlandica, Levinsen, Meduser, Ctenophorer og Hydroider fra Grénlands Vestkyst, p. 13. 

1898 Perigonimus roseus, Bonnevie, Neue norwegische Hydroiden. 

1911 Garveia groenlandica, Kramp, Danmark-Ekspeditionen til Grénlands Nordéstkyst, p. 363, pl. XXV, fig. 6. 
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From the reptant stolons proceed polyp stems up to 12 mm. long, generally unbranched; more 

rarely 2—4 polyp stems proceed from a common trunk, r—2 mm. high. The polyps attain a length 

of 0.7 mm., and are fusiform, with 6—12 tentacles placed in a whorl. Below the tentacles the polyp 

is surrounded by a pseudohydrotheca, which it is very difficult to observe on the polyp when wholly 

extended. In general it is jellied and vigorously developed. The polyp stems are, particularly in their 

proximal part, irregularly wrinkled. 

The very large gonophores show no medusoid structure; they are attached to the reptant sto- 

lons by a short stem. 

Material: 

Greenland (Lille Hellefiskebanke) (the original specimen of Garveta groenlandica I,evinsen). 

An examination of the original specimen of Garveia groenlandica shows no difference at all 

from Norwegian specimens of Perigonimus roseus. The species are no doubt identical. If we compare 

Kramp’s drawing of Garveia groenlandica (1911, pl. XXV, fig. 6) with Jaderholm’s figure of Pe- 

rigonimus roseus (1909, Taf. III, Fig. 7), there may, at the first glance, seem to be some points of 

difference. Thus the stems of the specimen mentioned by Kramp are much shorter. But this character 

proves of little significance if we compare the specimen with a larger colony, where, as a matter of 

fact, the length of the polyp stems varies greatly. A greater stress might, on the other hand, be laid 

on the apparently great difference between the pseudohydrothecae as represented in the two figures. 

However, much depends on the contraction of the polyps and on the state of preservation, as is plainly 

to be seen by an inquiry into a larger material. I have several times had the opportunity of observ- 

20 
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Text-fig: R. The occurence of Perigonimus roseus in the Northern Atlantic. 

(In the hatched region the occurence according to the litterature is common allthough scattered), 
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ing, in larger colonies of Perigonimus, individuals with pseudohydrothecae bulging even more loosely 

round the shrunken and contracted polyps than that rendered in Kramp’s drawing, while, at the 

same time, in extended polyps in the same colony, a superficial view fails to notice the presence of @ 

this formation (Broch ro11, fig. 12). The intermediate state represented by Jaderholm is the com- 7 

monest observed in preserved colonies. Still one point of difference might seem to remain, the chiti- 

nous cup in which the gonophore, in Garveia groenlandica, is resting when it is about to empty its 

ripe contents. This cup, or rather this remnant of the flayed-off external periderm cover of the gono- _ 

phore, is, however, frequently observed also in the female gonophores of typical Perigonimus roseus, 

in which hitherto no particular importance has been attached to this character. Accordingly, we have 4 

to include Garveia groenlandica as a synonyme under Perigonimus roseus. 

The chief occurrence of the species is attached to the middle and the lower parts of the litoral _ 

region of the boreal waters. It occurs rather frequently from Bohuslan as far as Lofoten, generally - 

attached to stalks of Zubularia indivisa. However the species also penetrates far into Arctic waters, 

and has been recorded from the White Sea and as far to the north as Nova Zembla. It has previ- — 

ously been recorded from Greenland (J aderholm 1909), where now also Lille Hellefiskebanke, Fiske- a 

nes (West Greenland), and Danmarks Havn (East Greenland) have to be added to its localities 

(Text-fig. R). 

Family Eudendriidae. 

Hydroids forming colonies, the polyps of which are provided with a single whorl of filiform 

tentacles. The proboscis is capitate, placed with a narrow base on the broad polyp body above the a 

tentacle whorl; the stinging cells of the tentacles are small and rodshaped. Also larger stinging cells, 

narrowly oval, occur, particularly in the specific stinging organs of the polyp. The stinging cells of the 3 

tentacles are arranged in very distinctive transverse belts. The polyps are wholly naked. The endoderm 

of the polyp is differentiated into two portions, an oral portion, consisting of small-nucleated, indifferent _ F 

cells, among which occur some mucous gland cells, and the proper gastral portion. The limit is formed 

by the tentacle whorl. The tentacles lack a central cavity. The colonies have no calcareous skeleton. — 

Nearly all investigators of hydroids have distinguished the Audendriidae as a family of their 

own. To this Levinsen (1892) forms an exception, considering the arrangement of the tentacles in | 

a single whorl round the polyp as indicative of so near a relationship to the Bougainvilliidae that he 

unites the two families into one. However, the Hudendriidae, in their structure of the polyps, show, q 

as compared to other athecate hydroids, such peculiarities that we are forced to distinguish them as 

a family of their own. In the first place are obvious the broad structure of the polyp body and the 

capitate proboscis, placed with a narrow base above the well defined tentacle portion. In this cha- 

racter the polyps bear a strongly marked resemblance to the thecaphore Campanulariidae. ‘This like- 

ness is the more interesting because, in the more delicate structure of the polyp of the Audendriidae, 

several points of resemblance to the thecaphore hydroids. are demonstrable. Thus the stinging cells of 

the tentacles of Ewdendritdae, as well as those of the thecaphore hydroids, are arranged in well defined 
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transverse belts. This peculiarity we find slightly indicated even in some Bougainvilliidae. But only 

the Ludendritdae it has become a character plainly distinctive. Further, the endoderm in the well 

defined hypostome shows the same structure as in the thecaphore hydroids, and is more strongly differ- 

sntiated than in the Bougainvilliidae, the indifferent cells having gained the ascendency, and the number 

the mucous gland cells having been reduced to a minimum. Whether these peculiarities are indic- 

of a neater relationship between the Eudendriidae and the thecaphore hydroids, is a question 

h it would here be out of place to enlarge upon. 

~The Eudendriidae, with their frequently dimorphic development of the stinging cells, also pre- 

-a parallel to the Stylasteridae. Besides the small rodformed stinging cells characteristic of all 

ifera, We also find in several species larger narrowly oval ones, bearing a strong resemblance to 

of the Stylasteridae. The latter are large, but of the same shape as the small stinging cells of 

present stage of our knowledge of the biology of the Coelenterata, we cannot account for with 

certainty. Wherever the larger stinging cells occur in the Zwdendriidae they are accumulated in 

Eudendrium Ehrenberg. 

Upright colonies with branched hydrocaulus. The polyps are broad and distinctly set off from 

| stem, which is covered with a vigorous chitinous perisarc. The polyp has a single whorl of fili- 

m tentacles. Above the tentacle whorl the polyp is suddenly tapering and ends into a capitate or 

tshaped proboscis, which is seated, with a narrow base, above the tentacle whorl. The gono- 

s are developed on normal or reduced polyps, or placed singly on the branches. 

y Kithn (1913, p. 48) states that the polyp tentacles of Hudendrium “nach einander vorsprossen 

dadurch sich als Angehdrige verschiedener Wirtel zu erkennen geben”. Later on (I. c. p. 247) he 

tentacles should appear successively. In the numerous colonies examined of Ludendrium rameum 

llas) and Eudendrium Wrighti Hartlaub it could be ascertained that all the tentacles appear 

multaneously. This suggests that the observations of Allman may rather depend on accidental cir- 

um stances, and that no special importance must be attached to them as reminiscences of manyrowed 

tacle-whorls of the ancestors or as proofs of a nearer or remoter relationship to the Bougainvil- 

» or to the thecaphore hydroids. 

Eudendrium rameum (Pallas) Thompson. 

( 5 Tubularia ramea, Pallas, Elenchus zoophytorum, p. 83. 

Eudendrium rameum, Thompson, Report on the Fauna of Ireland, p. 283. 

=; ramosum, Bergh, Karahavets goplepolyper, p. 332. 

The Ingolf-Expedition. V. 6. 
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1908 Eudendrium caricum, Jaderholm, Die Hydroiden des Sibirischen Eismeeres, p. 5, Taf. I, Fig. 4, 

Pat. 31; Fig: 4: 3 

IQII a rigidum? +- Eudendrium ramosum, Seemundsson, Bidrag til Kundskaben om de is- A 

landske Hydroider, p. 74—75. : 

The strongly and irregularly branched colonies have a fascicled main stem, and attain a height a 

of 200 mm. The small branches are annulated immediately above their rise from the mother branch, . 

but are elsewhere smooth. The polyps have about 20 tentacles. There is no particularly developed 4 

ring of stinging cells round the tentacles or the polyp body. The colonies have no particular sting- a 

ing organs. 

The gonophores are styloid. The male gonophores have 2—4 chambers and are seated round i FE 

the base of fully developed polyps. The female gonophores are pear-shaped, and are borne on the a 

bodies or the hydrocauli of polyps that may either be fully developed, or somewhat smaller than the 4 

sterile polyps, or entirely reduced. The spadix is unbranched. 

Material: 

“Ingolf? St. 21. 58°or’ N. lat. 44°45’ long W. Depth 1330 fath. 2°4 C. 

Sen gle OO B50 > aay ae eee Ae OOS ae 
et Ade BEAR 8 ty OBO ashlee Ht 5A Sree oe 

(sreenland;. Davis: Strait. «00's... 0iss.cu sass cnuceleceenmesan ae oueneeeaee Depth 80—100 fath, 

Henry. Land;.Hast Greenland®. o:iv..jaie tants e al yt aes oe — 20 — 

Cape: Tobign aise s ois. 4 «a's oun pragalsp 2 wp ses te eecobeneunenm genes — 57 — 

Iceland: 6 miles:..west of Iceland. :,...:¢ie.0%¢ sanpiaels trees ee bee ves _— 22. 

Stykkisholim 20.00; 5.3 1st esse vet oes eer eS — 20-30 — 

Faxebugt, 16 miles N.E. of Akranes (“Eudendrium ramosum”) — 26—30 — 

Vestman Islands (“Eudendrinm rigidum?) .......0. eevee ee _ 30 — 

The Faroe Islands: Stokken 2 engl. miles S22 E.................... -— 5 — 

WEHOE 2 icacus | ee eee Fen ore ee 61°15’ N. lat. 9°35’ W. long. — 872 m. 

SAR Gi aeahea ees anoresh eae 61°40’ - - 7°40. - — _ 135 fath. 

Store Fiskebanke (Large fishing-bank) 57°7’ - - 2°40’ EK. — 37 — 

The Kara Sea, “Djimphna”. 

This common northern species has, no doubt, frequently been confused with the southern spe- 4 

cies Ludendrium ramosum (1,in.), which, in fact, is rather rare in our northern seas. Assuredly enough, a 

nearly all the statements of the occurrence of the last-mentioned species in Arctic waters, are to be 3 

regarded as referring to specimens of Eudendrium rameum, the appearance of which varies greatly 

indeed. It has already been pointed out by Kramp (1911) that the species Hudendrium caricum from 

the Russian polar expedition, described by. Jaderholm (1908), is, in fact, founded on specimens of 

Eudendrium rameum. Surely enough, it is the same species which is recorded by Bergh (1887) now 

as Eudendrium rameum and Eudendrium ramosum, now as Eudendrium sp. 

The species has a circumpolar distribution, and appears, from the statements of literature, to be a 
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Text-fig. S. The habitat of Zudendrium rameum in the Northern Atlantic. 

perfect cosmopolite. It occurs frequently everywhere in the middle and deeper parts of the litoral region 

_ of the northern seas (Text-fig. S$), and may, exceptionally, as in the “Ingolf” st. 21, also penetrate far 

down into the abyssal region. 

Eudendrium ramosum (Linné) Ehrenberg. 

1758 Zubularia ramosa, Linné, Systema nature, ed. X, p. 804. 

1834 Eudendrium ramosum, Ehrenberg, Beitrage zur physiologischen Kenntnisse der Corallenthiere, 

p. 296. 

nec 1887 — — , Bergh, Karahavets Goplepolyper, p. 332. 

nec IQII — — , Semundsson, Bidrag til Kundskaben om de islandske Hydroider, p. 74. 

The strongly branched colonies show an almost quite regular, alternating arrangement of 

the small branches. The main stem is fascicled. The small branches are annulated above their rise 

from the mother branch, but are elsewhere quite smooth. The polyps have about 20 tentacles. The 

stinging cells are not accumulated in any particular main ring round the tentacles or the polyp body. 

_ The colony has no particular stinging organs. 

The gonophores are styloid. The male gonophores have 2—3 chambers and are seated round 

_ entirely atrophied polyps with short hydrocauli. The female gonophores are pear-shaped and borne 

on the bodies or on the stems of polyps which are either fully developed or somewhat reduced as 

- compared to the sterile polyps. The spadix is unbranched. 

. ; Material: 

Southeastern Iceland: (Hérring) 1898. — Depth 52—49 fath. 
8* 
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The species Eudendriwm ramosum (Pallas), Eudendrium ramewm (Pallas), and Ludendrium race- 

mosum (Cavolini) are very nearly related to each other, and sterile colonies of the three species are often 

hardly distinguished with certainty. While in Eudendrium rameum the male gonophores are borne on _ 

polyps fully developed, they are seated, in Zudendriwm ramosum and Eudendrium racemosum round polyps 5 

wholly reduced. This conformity of the two last-mentioned species, the homogeneous structure of their a 

colonies, and several other features common to them, which struck me during my inquiry into the Adriatic F : 

hydroids (1912), really led me to consider, though with some doubt, Zudendrium racemosum as a synonyme _ 

of Eudendrium ramosum. 'This supposition, however, is hardly right. By the liberality of Dr.C. Lehnho- q 

fer at Innsbruck I have afterwards had the opportunity of examining more closely unquestionable colo- 4 

nies of Eudendrium racemosum from Triest, and of recognizing in these the characteristic criteria distin- 

guishing this species from Ludendrium ramosum. Occasionally are found developed in the polyp of Aa- q 

dendrium racemosum peculiar organs which are not traceable in other species of the genus, and which, like 4 

analogous orgaus in other hydroids, have to be designated as “nematophores” (cp. Weismann 1882), 4 

Elsewhere the presence or the absence of these formations is looked upon as a generic character among 

the hydroids. But this view is here hardly justifiable, as in Zudendriwm racemosum the nematophores occur @ 

quite irregularly and are rather rare; in some colonies they are even entirely wanting, and such colonies, — 

when sterile, or when only male individuals occur, cannot be distinguished with certainty from Eudendrium E ; 

ramosum. — The other distinguishing mark between the two species is the spadix of the female gono- 4 

phores. While, according to the descriptions in hand, the spadix of Zudendrium ramosum is unbranched, 

that of Zudendrium racemosum is, on the contrary, bifurcate or divided into three branches, embracing 

the ovum like a claw (s. Broch 1914 Stylasteridae p. 24, Text-fig. I) I regret that I have not succeeded 

in getting hold of fertile female colonies of Hudendrium ramosum, so as to be unable to give a draw F. 

ing, from new material, of the female gonophore of this species. : 

From the statements above it is clear that Ludendrium ramosum has most probably been 

several times confused with Ewdendrium racemosum. On the other hand, as I have earlier pointed 

out, a confusion with Zudendrium rameum, particularly from the northern seas has also often taken 

place, and the geographical data presently in hand as to Eudendrium ramosum are, therefore, of m 

questionable value. A closer inquiry into the colonies from Faxebugt (Iceland) recorded by Seemund 

son (1911) as Eudendrium ramosum, shows that we here really face typical HLudendrium rameun 

However, the single specimen of the species which is in hand, shows us that in warmer layers” 

the Atlantic it may occur as far to the north as Iceland. The occurrence of the species in the northern 

Atlantic regions, however, has yet to be more closely accounted for. 

Eudendrium Wrighti Hartlaub. 

1859 Eudendrium arbuscula, Wright, Observations on British Zosphytes,, p. 113, wt 9, fig. ok TiS 

1905 -- Wrighti, Hartlaub, Die Hydroiden der magalhaensischen Region, p. 547. 

The strongly and irregularly branched colonies have a fascicled main stem, and attain a height 9 

of 60 mm. The small branches are annulated above their rise from the mother branch, but are else- 

where smooth. The polyps have a large number of tentacles. The tentacles have no particularly 
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distinct main ring of nematocysts. On the other hand, there is round the polyp body, at its base, a 

distinctive girdle of large stinging cells. Otherwise, the colony has no particular stinging organs. 

The gonophores are styloid. The male gonophores have two chambers with a well marked 

accumulation of stinging cells distally, and are densely clustered on short stems perpendicularly 

placed on the trunk. Female gonophores are unknown. 

Material: 

The Faroe Islands: Trangisvaag, on roots of Laminaria. 

. The species was first described by Wright (1859) by the name of Ludendriwm arbuscula from 

the Firth of Forth. However, another Zudendriwm had been previously described by d’Orbigny 

40 
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Text-fig. T. The occurence of Zudendrium Wright’ @ and Eudendrium annulatum # in the Northern Atlantic. 

(The vothed coastal parties denote a scattered occurence of Zudentium Wright’ according to the litterature). 

(1839) by the name of 7ubularia arbuscula from Patagonia, and even though it will be questionable 

whether the species of d’Orbigny can be reidentified, we are no doubt right to follow Hartlaub 

(905) and abandon the name of arduscula for the northern species. Here we, therefore, adopt the 

denomination of Hartlaub, Zudendrium Wrighti. 

Eudendrium Wrighti is an absolutely littoral species, the occurence of which seems to be restricted 

to the zone of the Iaminaria. It occurs quite frequently from Bohuslan as far as towards the Trond- 

hjemfjord, and it is peculiar, therefore, that its female gonophores have not yet been pointed out. The 

Species is quite common at the British Isles (s. the Text-fig. T), and it has also been recorded from the 

Mediterranean. Zudendrium Wrighti is, therefore, likely to be characterized as an Atlantic species of 

southern character, which is able to penetrate into the northern seas as far as the Trondhjemfjord. 

The Faroe Islands have now to be added to the localities where the species has been found. 
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Eudendrium annulatum Normann. 

1864 Eudendrium annulatum, Norman, On undescribed British Hydrozoa, Actinozoa, and Polyzoa, p. 

83, pl. 9, fig. r—3. 

The strongly and irregularly branched colonies have a fascicled main stem, and attain a height 

of 100 mm. All the smaller branches are densely annulated everywhere. The polyps have 16—20 

tentacles. There are no particular accumulations of stinging cells on the tentacles or on the polyp 

body, and the colony has no particular stinging organs. 

The gonophores are styloid. The male gonophores have one chamber with an accumulation of 

stinging cells distally, and are densely grouped on short stalks perpendicularly placed on the stem. 

The female gonophores have an unbranched spadix and form grape-like clusters round polyps entirely 

atrophied. 

Material: 

Greenland: Sukkertoppen (without particular data). ae 

Iceland: Vestman Island, on the stems of Zubularia indivisa. 

Eudendrium annulatum seems to occur rather sparsely, but apparently on the whole prefers 

the littoral parts of the boreal seas. However, among the localities of the species are also recorded 

the Cape Verde Islands (Quelch 1885), and with some doubt Cape Town (Ritchie 1907). On the 

west coasts of Scandinavia the species has been met with here and there from Bohuslan as far as 

Vads6, and it even occurs in the Murman Sea. It has been found near Jan Mayen and the Shetlands, 

and specimens occur from the south of Iceland and from West Greenland. 

Eudendrium capillare Alder. 

1856 Ludendrium capillare, Alder, A notice of some new Genera and Species of British Hydroid Zoo- 

phytes, p. 355, pl. 12, fig. g-—12. 

The strongly and irregularly branched colonies have a simple unfascicled main stem, and 

attain a height of 30 mm. The branches show a few rings immediately above their rise. But else- 

where they are smooth. The polyps have 20—30 tentacles. There are no particular accumulations of 

stinging cells on the tentacles or on the polyps. The colonies have no particular stinging organs, 

The gonophores are styloid. The male gonophores have two chambers with an accumulation 

of stinging cells distally, and are placed in a whorl round entirely atrophied polyps or, more rarely, 

round strongly reduced polyps, the stems of which rise from the hydrocaulus or the hydrorhiza. The 

female gonophores occur in the same manner; they are pear-shaped with unbranched spadix. 

Material: 

Greenland: Store Hellefiskebanke ... Depth 28 fath. 

Iceland: Stykkisholm ... Depth 30 fath. 

The Faroe Islands: between Nolsé and Ostnes . .. Depth 100 fath, 

The specimens from the “Store Hellefiskebanke” offer a great interest, the male gonophores 
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Text-fig. U. The distribution of Zudendrium capillare in the Northern Atlantic, 

(The hatched coastal region indicates a scattered occurence according to the litterature). 

: » borne by diminutive polyps. It accordingly appears that the fertile polyps of the species are 

always wholly atrophied, as has hitherto been generally supposed. 

_ The distribution of Zudendrium capillare is extremely wide, almost quite cosmopolitan, It very 

ently occurs in the northern seas (Text-fig. U); however, already in the Norwegian Sea and 

alc ng the west coast of Norway its occurence becomes less frequent, and it does not penetrate very 

r into the Arctic regions. The species belongs to the middle parts of the littoral region. 
a 
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Fig. 

II. 
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Plate I. 

Nematocyst from the tentacle of MJonocoryne gigantea. Delafields haematoxyline — 

ammonium sulfate. 175°/,. 

Nematocyst from the tentacle of Coryne Lovént. Boehmers haematoxyline — Iron ammo nit 

sulfate. 1759/,. ie 

Nematocysts from the tentacle of Myriothela phrygia, a: of the general, ovoid type, Db 

the rarer, narrow type. Delafields haematoxyline — Iron ammonium sulfate. *75°/,, — 

Nematocyst from the tentacle of 7wbularia indivisa. Delafields haematoxyline — van Gie: 

1750//,, i a 

Nematocyst from the tentacle of Clava multicornis. Delafields haematoxyline — Iron am 

nium sulfate.  1759/,. 

Nematocyst from the tentacle of Bougainvillia ramosa. Delafields haematoxyline — 

ammonium sulfate. 175°/,. . 

Nematocysts from Ludendrium Wrighti, a: small type from the tentacles, b: larger 1 

from the belt of stinging cells at the base of the polyp body. Delafields haematoxyline — 

ammonium sulfate. 175°/,. 

Myriothela phrygia; mutilated specimen from the “Ingolf” st. 125. 2/;. 

Flydractinia echinata; spines from the Greenland specimen. %/;. 

_~ — specimen from Greenland with extraordinarily large spines. 2/;. 

Hydractinia carica; spines from the type specimen. /;. 

Hydractinia Sarsit; spines from a specimen from Godthaab harbour, wrongly lab 

“Podocoryne carnea’’. 60/,, . 
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Plate I. Hydroida. 

Ljustr. A. B. Lagrelius & Westphal, 

Broch 
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Fig. 13. 

14. 

15. 
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Plate II. 

Coryne Loveni; specimen from Bjarkéy, Northern Norway. ?°/;. “ 

Corymorpha groenlandica; one of Allmans type specimens of Monocaulus groenlandica sk 

ing the young blastostyles as mere sacs without any trace of the single gonophores. 3°/ 

Corymorpha groenlandica from the Davis street, wrongly labelled “Amalthea tslandic 

Nat. size. is 

Tubularia pulcher. Gonophore of one of the type specimens of “Audliscus pulcher’’. ;. 

Merona cornucopie on Cardium sp. from the Faroe-islands. 3°/;. er 
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I. Comparative anatomy of the nourishing individuals, and 

systematic division of the thecaphore hydroids. 

As with the athecate hydroids, so also in the case of the thecaphores, the comparative anatomy 

of the nourishing individuals affords us a certain working basis in systematical respects. With regard 

to this group, however, the investigations are still somewhat incomplete, as will be seen from the 

following. 

The ectoderm of thecaphore hydroids is apparently very uniform in point of development, 

and the nematocysts, which in the athecates furnished good material for study, seem in the theca- 

phores to vary but slightly, and should on the whole be referred to the same type as in Athecata 

fiifera. ‘This point is of some considerable interest as further confirmation of the old theory as to a 

_ closer relationship between the thecaphores and the mentioned group than between the thecaphores 

_and Athecata capitata. Even among the Grammaria, where the nematocysts, in one species at any 

rate, are dimorphously developed, we can find no resemblance to the capsule form in A¢hecata capitata. 

The arrangement of the stinging cells also is very uniform in the thecaphores. As a general rule, 

we may say that the nematocysts in the thecaphores appear in marked transverse zones about the 

tentacles; the only exception I have found here is that of the gigantic Bonneviella polyps, where the 

zonate arrangement has become effaced. 

A somewhat different organisation of the ectoderm is encountered in one or two families. The 

grown polyps of Syxtheciide and Sertulariide have developed adhesive lamella, an exterior ectodermal 

lamella covering the inner side of the hydrotheca for a greater or lesser extent when the polyp has 

withdrawn into the same. It is this ectodermal lamella which Nutting (1904 p. 10) considers as one 

or more “protractors”, evidently from more or less accidental breaks in the lamella, this being, in the 

living polyps, continuous. Nutting even goes so far as to base part of his system upon the number 

of “protractors”, and is here followed by Broch (1905, 1909). These protractors, however, form, as 

pointed out by Kiihn (1913 p. 66) an unbroken sheath or covering on the inner side of the hydro- 

theca, attached at its basal margin to the body of the polyp, ahd at the distal to the opercular appa- 

ratus. A similar arrangement is also found in Aglaopheniide; here likewise we encounter lamellous 

extensions of the ectoderm, attaching the polyp to the inner ribs of the hydrotheca. 

We see then, that the ectoderm itself gives us very little to go upon in a systematic classifi- 

cation. On the other hand, its derivates, i.e.the periderm, will in the thecaphores be found of great 

importance in this respect. The thecaphores are, as we know, characterised by their stiff, almost 
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2 HYDROIDA II 

chitinous sheath, which is extended to form the hydrotheca. Incipient hydrotheca formation is found 

once or twice among the athecates, as for instance in Perigonimus, where a folding pseudo-hydrotheca 

surrounds the polyp below the tentacle whorl. Less attention has perhaps been paid to similar for- 

mations in a species such as Eudendrium vaginatum Allman, though even here we seem to find 

trace of an incipient hydrotheca. In the thecaphores, however, the hydrotheca has developed into a 

permanent component of the colony, and up to now, the systematic arrangement of the thecaphores 

as a whole has been based mainly upon the hydrotheca and its features. In some few families such 

as Halecude, Plumulariide and Stlicularitde, the hydrotheca is so small that the polyp cannot as a 

rule be withdrawn entirely into it; often, indeed, the hydrotheca seems merely to furnish a support 

for the basal part of the polyp. In view of the other structural conditions of the polyp, however, 

this must not be regarded as a purely primary feature, but should apparently in most cases be con- 

sidered secondary, as is shown more particularly by the two first-named families. Despite the fact 

that the hydrotheca in Zafoézde, for instance, is far more highly developed, we must nevertheless, from 

the structure of the polyp, consider the last-mentioned family as representing a more primitive stage 

in the process of development. 

A point of more importance is whether the ground plan of the hydrotheca is radial or bilateral. 

This again is generally connected with the presence or absence of stalk. The stalked, and thus 

free hydrotheca, will as a rule be constructed on a radial base type, as seen in Lafoéide, Campanu- 

linide, and Campanularide. The more or less marked curvings of the hydrotheca, not infrequently 

found particularly in Lafoéide, do not suffice to efface the radial base type, and even in Lafocide 

and Campanulinide, where the hydrotheca is sessile or even partly fused with the stolons, the radial 

type is distinctly perceptible. In Szdicudariide, on the other hand, the hydrotheca is assymmetrical or 

bilateral, the cause of which peculiarity it is by no means easy to comprehend, since the hydrotheca 4 

is quite freely set on its stalk, which is as a rule of considerable length. This family is, however, a 

altogether but imperfectly known up to now. The sessile hydrotheca has a greater tendency to devel- 3 

op bilaterally. In the Plumularide, this tendency is not yet quite pronounced; we find, however, 3 

that the diaphragm in most of the species takes up an oblique position relatively to the longitudinal ; 

axis of the hydrotheca. In Aglaophenide, the development has proceeded considerably farther, the 

diaphragm here being either markedly oblique or else generally falling into two obliquely set portions, 

whereby the symmetry is arranged about a sagittal plane. This sagittal plane is often also found to 3 

be the plane of symmetry for the hydrotheca as a whole, the arrangement of the teeth at the opening 

being symmetrical according to the mentioned plane, while at the same time, a more or less marked 

lateral compression is observed in the hydrotheca. A similar bilateral development of the hydrotheca 4 

is encountered in Syntheciide and Sertulartide, where the diaphragm is as a rule also oblique, although _ 

rarely, if ever, falling so distinctly into two halves as in several of the Aglaopheniitde. In Sertula- 

rude also, the distal parts of the hydrotheca show a distinct bilateral construction according to the same 

sagittal plane as in the diaphragm. 

A secondary formation in the hydrotheca, the closing apparatus, is likewise of considerable 

importance in systematic respects. In one genus of the La/foéide, Toichopoma, we find a very primitive — 

type of closing apparatus; the lid here is simply formed by the one side of the distal end of the 
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hydrotheca, which is somewhat thinner than the wall of the hydrotheca generally, and can be brought 

in over the aperture of the hydrotheca, so as to close it. Within the family of Campanulinide, several 

types of lid have been developed, some consisting of the distal part of the hydrotheca (subfamily 

Cuspidelline) others formed by the primary roof of the hydrotheca (subfamily Calycelline). The 

closing apparatus in the first case consists of folding, membranous parts, roof-shaped or conical, covering 

the opening of the hydrotheca. In the latter case they form a conical roof, consisting partly of folding 

____ membrane, partly of triangular plates; in this group, the closing apparatus is always sharply marked 

off from the hydrotheca, whereas in the Cuspidelline, it passes gradually over into the same. In Ser- 

tulariide also, we find several forms of closing apparatus either consisting of some few separate tri- 

angular plates, and thus exhibiting the same type as certain Campanulinide, or reduced to two — 

sometimes even a single plate — but they always appear to be formed from the original roof of the 

hydrotheca, in contrast to Zoschopoma and Cuspidelline. 

These features have been the subject of general attention in systematic respects; less considera- 

tion, on the other hand, has been devoted to the different structural conditions in the polyps them- 

selves, as arising from varying conditions in the endoderm. 

In Lafoéide and Campanulinide, the endoderm is, as a whole, but little differentiated; here 

also, however, we find an oral part above the tentacle whorl, where the indifferent cells with small 

nuclei are decidedly in the majority, and the structure of the polyps here strikingly resembles that of 

the Bougainvilliide. In Haleciide, on the other hand, we find practically throughout, a marked distince- 

tion below the tentacle whorl between a fore-stomach and the actually digesting, basal part, the sto- 

mach itself. While the digestive cells in the former are decidedly in the minority, it is they alone 

which form the endoderm of the stomach. The same differentiation into two stomach sections is still 

more pronounced in Pluwmulariide, and in the polyps of both families we must notice a ring-shaped, 

external constriction of the polyp, where the boundary between the two endodermal zones must be 

taken to lie. The same division of the endoderm of the polyp into two regions is likewise found in Ag/a- 

opheniide, but it is not always so easily distinguishable here on mere external observation of the 

polyp, being in particular frequently obscured by the ectodermal extensions previously referred to, by 

which the hydranth is attached to the inner ribs of the hydrotheca. 

Even more pronounced is the differentiation of the endoderm in most of the Syntheciide and 

Sertulariide, Were, the polyps are as a rule furnished with a single (ventral) blind sack placed 

abcaulinally to the colony. The endoderm of the stomach parts, otherwise formed by a high cylindric 

epithelium, forms in the blind sack only a low epithelium, which does not appear to contain digestive 

elements. This seems to suggest that Kiihn’s supposition (1913 p. 68) is correct, and that the abcaul- 

ine blind sack in these families serves for storage of nutritive matter to be digested subsequently, when 

the polyp is again in a resting position. The abcauline blind sack must be said to be characteristic of 

the two families, even though in primitive forms such as for instance Zhyroscyphus and Dynamena, 

only an indication of it may be found. 

Finally, there is yet another type of polyp found in Campanulariide and Siliculariide. While 

all the remaining families of thecaphores are characterised by a conical peristome, this is, in the 

two mentioned families, clubshaped, situate with a narrow base above the tentacle whorl on the broad 
1* 
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body of the polyp. In external habitus, the polyps of these families thus markedly resemble those of 

Eudendrude, and the similarity in point of internal structure is equally remarkable. The endoderm 

of the peristome, or the proboscis, is quite predominantly composed of indifferent cells, while the 

gastral part has a fairly homogeneous endodermal covering of digestive cells. Owing to the devia- 

tion of the polyps in external habitus, I have in a former work, (1909 p. 133) marked off these two 

families as a separate sub-order, Prodoscoidea. Considering the mentioned features of organisation, 

however, in the light of what has been stated above, it will hardly be correct to retain this sub- 

order; but it forms a special family series, ranking with the others, where the thecaphores as a whole 

must be said to fall, as will be further referred to in the following. 

A much disputed group is formed by the genus Bonneviella, which I formerly (1909 a) noted 

off as a separate family. Kiihn (1913 p. 252) inclines to the view that the genus must be referred 

to Lafoéide, whereas Nutting, in his latest work (1915 p. 94) retains the family of Bonneviellide. 

Such description as has been given of the anatomical conditions in this species is as a matter of fact 

not sufficient fully to elucidate the relationship of the group, and Nutting’s explanation, in which 

he considers that my previous observations may be confirmed, still lacks the essential point required; 

to wit, the development of the so-called “veloid”. A comparison with the remaining genera has led 

me rather to incline towards Kitihn’s theory, that the formation in question can hardly be regarded 

as altogether ectodermal, the inner layer being probably rather an extreme development of the indiffe- 

rent cells of the endoderm. If this supposition prove correct — a point which can only be determined 

by study of the development of the polyps — the position of the genus will nevertheless still be 

doubtful; most of the facts would then seem to lead towards their inclusion as a high form of devel- 

opment of Campanularide; we may, however, also with good reason suppose the origin to be in 

Lafoéide. Waving no suitable material for further study of these questions available, I do not pur- 

pose here to enter upon further theoretical discussion as to the systematic position of the genus. I 

would merely point out once more, that the interpretation of the peristome as an ectodermal gullet 

is doubtful in the highest degree. 

On summing up the above anatomical data, we find that the thecaphore hydroids fall into 

four main groups or series of families, which are of great interest from a phylogenetic point of view. 

The most primitive family series is that of Hede/dma, with its conical proboscis and with homogeneous 

gastral endoderm. This group, which embraces the families Lafoéide, and Campanulinide, exhibits a 

marked affinity with the athecate family of Bougainvilliide, and probably originated from the same. 

From Heébellina again, two new family series are derived, viz: on the one hand that of Ha/e- 

ctina, with the families Halecitde, Plumularude, and Aglaophenude, and on the other, the series Ser- 

tulartina, with the families of Syuthecitde and Sertulariide. Haleciina is characterised by its bipartite 

gastral portion, which is divided into a fore-stomach (probably non-digesting) and a digéstive basal 

part. This division is, especially in certain primitive Haleciwm species, still but slightly pronounced, 

thus giving the transition from Hebellina. In Sertulariidae, on the other hand, the basal, one-sided blind 

sack is developed as a storage chamber; the transition from Hede/lina is here represented by forms such 

as Thyroscyphus, where the partition of the gastral parts into the divisions named is still barely indicated. 

An exceptional position is that of the Prodoscotda series, with club-shaped proboscis. The 

Se ee ee 
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group may be supposed to originate from Hebel/ina; there is, however, much which would seem to 

suggest closer relationship with Hudendriide. I have in a previous work (1909 p. 132) drawn atten- 

tion to several features pointing in this direction; Kiihn, (1913 p. 246) endeavours to disprove the 

close resemblance, while on the other hand Nutting, (1915 p. 20) notes further similarities, and, like 

Stechow, (1913 p. 22) comes to the conclusion that a close relationship between Prodoscoida and 

Eudendriide is not to be denied. I would here merely mention one point, which Kiihn regards as of 

great importance, but which Nutting has not subjected to closer consideration. Kiihn finds that there 

is a difference of principle in the gonosomes. In this connection, several of the gonangia of the 

Campanulartide will be found of considerable interest. In the athecates, we repeatedly find that single 

gonophores, as in Sougainvillea, Hydractinia, and Eudendrium, collect on the stalks of some few 

hydranths; in several species moreover, we find a reduction of the terminal polyp, so that the whole 

of the gonophoriferous complex is here transformed into a blastostyle. As a matter of fact, we have 

in such cases to deal with gonangia aggregates, differing only in gonotheca formation from the gono- 

some in species such as for instance Laomedea flexuosa. The development of the gonangia here 

shows us a reduced terminal polyp, which has now formed an “Endplatte”, on the stalks of which 

gonophores appear. If at the same time we imagine that the gonophores do not penetrate the peri- 

sarc, but that the latter expands instead into a protecting sheath, we have then the gonotheca in 

its typical form for Campanulariide. It may also be imagined as arising by formation of gonophores 

on the basal parts of the hydranth, within the hydrotheca, when, on the one hand, the hydranth will 

_ thereby be reduced to an “Endplatte”, while on the other hand, hypertrophy of the hydrotheca will 

set in. Either of these alternatives may be considered as the possible starting point. I do not insist 

that this explanation of the origin of the gonosome in the group is the correct one; there is, however, 

nothing to disprove it in the results of investigations made up to date, and it will, if confirmed, alto- 

gether disprove the existence of a difference of principle in the gonosomes, as maintained by Kihn. 

This proof is thus likewise inadmissible as finally disposing of the supposition of a closer relationship 

between Proboscoida and Eudendriide. 

If we now endeavour, as in the case of the athecates, to summarise the elucidated features 

and previous views in a key for determination, we must at the outset point out that in this instance 

such a method cannot so easily be employed without reserve, as the transitions in the thecaphores 

are more gradual than in the athecates. An endeavour may nevertheless be made to draw up a scheme 

of the nature indicated. 

I. Polyps with conical, pointed oral part. 

A. The gastral endoderm uniformly developed; polyps and hydrothecz constructed according to a 

radially symmetric ground plan. (Family series Hebellina). 

I. Hydrothecee without opercula or with a primitive closing apparatus formed from the thinner 

distal part of one side of the hydrotheca. Family La/foéide. 

II. Hydrothecee with roof-shaped or conical opercula of composite structure. Family Campanulinide 

B. Gastral endoderm differentiated in heterogeneous parts. 

I. Polyps with fore-stomach and digestive basal stomach parts. (Family series Haleciina). 
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a. Hydrothecze small, radially symmetrical, cannot accommodate the contracted hydranth. Fa- 

mnily Halecide, 

b. Bilaterally symmetrical hydrothecz, with obliquely set diaphragm. 

x. Diaphragm simple. Hydrothecze small, approximately radial structure, generally without q 

teeth ; rudimentary or stalked and mobile, two-chambered sarcotheca. Family Plumudlariide, 7 

xx. Diaphragm generally composed of two obliquely set portions; hydrothecee markedly 3 

bilateral, large, most frequently toothed. Sarcothecze all or some one-chambered, sessile — 4 

and immobile. Family Aglaophenide. 2 

Il. Polyps with a basally situate, ventral blind sack with low endoderm cells. Hydrothece gene- 

rally bilateral. (Family series Sertulariina). 
a. Hydrothecee without opercula, Family Synthecide. 

b. Hydrothecee with opercular apparatus. Family Sertularide. 

2. Polyps with club-shaped or trumpet-shaped oral parts. (Family series Proboscoida). 

A. Hydrothecz large, radially symmetrical. Family Campanularide, ee 

B. Hydrothecz small, thick-walled, and bilaterally symmetrical. Family Szdcularide. 

II. Thecaphore Hydroids of the Northern Atlantic. 

Family series Hebellina nov. 

Family Lafoéide. 

Hydrothecz deep bell- to tube-shaped, radially symmetrical after their ground plan, stalked or 

sessile, at times partly fused with the mother tube; diaphragma rarely present. The hydrothece 

without opercula; exceptionally, the distal end of the one wall in the hydrotheca may fold in over the — 

aperture. The colonies are stolonial or sympodial. The polyps are radially symmetrical, with conically 

pointed oral part; the endoderm is divided into an oral and a gastral part; the gastral endoderm is — 

homogeneous. 

The structure of the polyps gives this family a primitive rank among the thecaphores, and — 

among its lowest genera Hebe//a must be counted as taking a typical position; this genus is, how- 4 

ever, especially distributed in the warmer seas. The genus has also been recorded from northern 4 

waters, although evidently erroneously; its only northern representative should be Aebella pocillum 4 

(Hincks) but as it lacks the diaphragm, it cannot be allowed to remain in this genus, and its identity 7 

will be dealt with later on. 

In course of time, a whole series has been set up with genera of Lafoéide, and on going 4 

through the list compiled by Stechow (1913 p. 44) we find that considerable weight is attached to — 

the accumulation of the gonangia in aggregates (scapus, coppinia) or their appearing singly. I have : 

recently (1917) in studying the coppinia of Grammaria abietina, set forth what we know up to the 
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present concerning this distinguishing feature; our knowledge is, in reality, so insufficient that the 

greatest care should be exercised in answering for species even where this character has been noted, 

after superficial study, as the only point of difference in comparison with the nearest related species. 

It is clear, that in certain species, the gonothecee of the one sex (the female) appear aggregated as 

scapus or coppinia, while those of the other sex (the male) occur singly. Even though we may not 

at present possess definite proof, it is nevertheless highly probable that also certain Lafoéide may have 

unisexual colonies; in such case, however, the occurrence of the gonothece singly or in aggregates 

will even fail us as a specific character. Obviously then, in the present imperfect state of our know- 

ledge as to the gonangia of the different species, the feature in question must be discarded altogether 

as a generic character. Until we know more about the matter, it will certainly be most correct to 

disregard the question of gonangia entirely when drawing the limitations of the various genera. 

Gen. Lafoéa (Lamouroux). 

The colony consisting of upright rhizocaulome formations, or creeping, with tubular or narrow 

bell-shaped hydrothece. The hydrothecze are without diaphragma or opercular apparatus, stalked or 

sessile, in the latter case separated from the stolon by a more or less marked constriction; where the 

hydrotheca lies adjoining the stolons, it is possible to distinguish between the wall of the hydrotheca 

and that of the stolon. 

A whole series of species belonging to this genus have been described from the northern seas, 

and many of them are based on the distinction as to whether the colonies are creeping or upright, a 

character which, as we find on closer investigation, can only be applied with the greatest caution. 

It has long been recognised that Za/foéa dumosa may either occur as a creeping form, or may form 

upright rhizocaulome colonies; this fact in itself should be sufficient to point the necessity of careful 

consideration, and a closer study of the northern species reveals the fact that one and the same spe- 

cies may at times occur creeping, at others form upright colonies, when some few stolons emancipate 

themselves from the underlayer and thus form a suitable substratum over which other stolons 

may creep. 

Another feature in the Zafoéa species which renders their limitation exceptionally difficult is 

_ their extrordinary power of variation. Such variation is evidently due in part to the influence of 

physical conditions in their environment, which have led to the formation of gigantic arctic forms, or 

heavily built, robust cold-water forms. Critical study of the very extensive material available has thus 

ed to considerable reduction in the number of species. 

Lafoéa dumosa (Fleming) L. Agassiz. 

1828 Campanularia dumosa, Fleming, A History of British Animals, p. 548. 

1860 Lafoca dumosa, l,. Agassiz, Contributions to the Natural History of the United States, p. 351. 

Colonies creeping or upright, irregularly branched and stiffly built rhizocaulome formations. 

Hydrothece developed slightly asymmetrically, tubular, with slightly outward curving margin; they 
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are separated by a constriction from the stolons, or may, more rarely, exhibit an indication of stalk, 

forming half a spiral whorl. 

The gonangia are collected in coppiniz with tubes much twisted. The coppiniz are herma- 

phroditic, with the male gonothecee wedged in among the female. 

Material: 

“Ingolf’ St. 6, 63°43' N., 14°34’ W.; depth go fathoms, 7,0° 

-— - 86, 65°03,6’ N. 23°47,6' W.; — 76 _ (West-Iceland) 

_— - 87, 65°02,3' N. 23°56,27 W.; — 110 — (West-Iceland) 

“Thor” 63°30 N. 20°14’ W.; — 80 metres 

Greenland: Sukkertoppen (on Boltenia) (no further data) 

Iceland: Vestmann6 depth 28 fathoms 

—  Skjalfandi Bay depth 28 fathoms 

The Faroe Islands: 62°29’ N., 7°37’ W.; depth 110 metres, 8,71° 

= —_— 62°16’ N., 6°06’ W.; — 110° — 

— — 7 miles N. by E. of Myggenzss point; depth 57 fathoms 

— _ 6 — N. by W. of Store Kals6; — 6 — 

_ _ Deep hole at north point of Nols6; — 100 — 

— — Boronees N. 75 W. ~ 300 — 

60 40 20 o 

eee SOO MO ees oe ee 600m. case meee ees tooom. orem comms anes ence 2000 MM. 

Fig. I. The Distribution of Zafoéa dumosa in the Northern Atlantic. 

In the hatched regions the literature notes a common occurrence. 
# 

ee 
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Some writers unite this species with the two following; this is, however, as I have previously 

shown (1908 p. 33) not correct. Both in its creeping form and in the upright colonies it is very typi- 

cally distinct from the remaining northern Za/oéa species, partly by its very slightly asymmetrical 

hydrothecee, which have practically no real stalk at all, partly by the fact that the hydrothecz, which 

are set very far apart, form almost a right angle with their corresponding stolon. 

The species is widely distributed in the northern seas (Fig. I). It is a distinctly boreai species, 

which can, however, penetrate far into southern waters, and has been recorded, for instance, from the 

Mediterranean (Babic¢ 1910 p. 213). On the other hand, purely arctic conditions seem quickly to set 

a limit to its progress. 

Lafoéa gracillima (Alder) Hincks. 

1856 Campanularia gracillima, Alder, A notice of some new genera and species, p. 361, pl. 14 figs. 5—6. 

1874 Lafoéa gracillima, Hincks, Notes on Norwegian Hydroids from deep-water, p. 132. 

1868 Lafoéa pygmea pars, Hincks, A History of the British Hydroid Zoophytes, p. 205, pl. 4o fig. 3. 

1887 Lafoéa fruticosa pars, Bergh, Goplepolyper (Hydroider) fra Karahavet, p. 334. 

The colony is creeping or upright, with irregularly branched rhizocaulome formation. The 

_ hydrothece are narrow, tubular, curved, with the convex side turned upwards; the opening margin is 

on the concave (lower) side never curved outwards, but may be slightly so on the convex side of the 

hydrotheca. The hydrotheca passes gradually over into the stalk, which is of varying length, and 

: _ with a spiral coil closer in some, more open in others. In upright colonies, the stalk axis forms as 

a rule a very acute angle with that of the mother tube, the basal part of the hydrotheca is often 

nearly parallel with the latter. 

The gonothece are compressed in hermaphroditic coppiniz, the long tubes of which are as a 

i _ tule highly curved. The male gonothece occur wedged in between the female. 

Forma /yfica: finely built colonies, with hydrothece set wide apart; the hydrothece entirely 

tube-shaped, with loosely spiral stalk, as a rule with two turns. 

Forma e/egantula: colonies of coarser build, with closely set hydrothece; the hydrothece often 

with the upper part of the opening margin curved slightly outwards; stalk with a varying number of 

mostly close spiral windings. 

Material: 

Forma ¢yfica: 

“Ingolf” St. 1, 62°30’ N., 8°21’ W., depth 132 fathoms 7,2° 

<a o. 165, 163°93’N,..15°08 Wa BRO ee 

— a Bi 69°at’. Ny agian. Wacn me BO ee ee ee 

— - 87, 65°02,3’ N., 23°562°W, — WoO — — 

— - 95 65°14’ N., 30°39 W, — 752 toe BES 

— 42597, 66°33" >» Na 20°05) co Wa 2 a shh SS et 

Iceland: Skagestrand rare s an =e 

g miles N.74E. of Hornet, east coast of Iceland, depth 38 fathoms 

62°17’ N., 4°57/ W., depth 144 fathoms. 

The Ingolf-Expedition. V. 7. 
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Forma elegantula: 

“Ingolf” St. 3, 63°35’ N., 10°24’ W., depth 272 fathoms, 0,5° 

so - 29, 65°34'N, 54°31. W, — 68 — 0,2° 

— - 31, 66°35'N, 55°54 W, — 88 — 1,6° 

we aie By OE SPIN 55°50" WS i a ea are ee 
se eg OS 17 ON, - 54°R 7 Wy, See 

Greenland: Davis Strait (precise locality not stated) depth roo fathoms. 

| - Akudlek (no further data) 
Egedesminde (- — —) 

Mouth of Ameralikfjord (- _ —) 

Sukkertoppen, on Bolfenta (- — —) 

Jakobshavn (- — Aaa ) 

Hurry Inlet, depth o—7 fathoms (East Greenland Expedition) 

SS a Savoia ee) Vee ee ze TA ok : = 
Harry Land — 20 — (— _ — +2 

Iceland: “Thor” 52 miles E. of Langanes 

Skjalfandi Bay, depth 28 fathoms 

g miles N.74E. of Hornet, east coast of Iceland, depth 38 fathoms 

64°17,5' N., 14°44’ W., depth 4o fathoms, 5,12° 

The Faroe Islands: 61°40' N. 7°40. W, — 135 — 

6 miles N. by W. of Store Kalsé, depth 60 fathoms 

Kara Sea “Dijmphna” (labelled La/oéa /ruticosa). 

The distinguishing features between Lafoéa gracillima and Lafoéa fruticosa may often appe 

very insignificant, and in arctic waters especially one may often be in doubt as to whether a specim 

is a robustly built colony of Z. gracillima forma elegantula or a finely built Z. Jruticosa forma gen 

The feature emphasised by Bonnevie (1899 p. 61) viz: the number of spiral turns on the stalk, is 

particular extremely variable in somewhat larger colonies, and it is likewise found that the ang 

between stalk and mother stolon, especially among creeping colonies, is little to be relied on. Anoth 

feature, however, to which I have long since drawn attention (1907 p. 7) seems to be more consta 

and will also according to the present material serve to determine the identity of species. The featu 

in question consists in the fact that the abcauline concave side of the hydrotheca in -La/oéa gracil- 

lima \acks the basal convexity found in ZLafoéa fruticosa, and that the margin of the hydrotheca on 

this side is never curved outwards in Lafoéa gracillima, in contrast to Lafoéa fruticosa, where the low or 

(concave) side of the hydrotheca is thus always more or less S-shaped ‘in profile. a 

Among the synonyms for La/oéa gracillima we have also here included La/foéa ide pars. 

Jaderholm (1909 p. 80) includes this species as a synonym under Calycella syringa, and he is un- 4 

doubtedly right in so doing. According to Hincks (1868 p. 205) the original drawings by Alder © 

exhibit indications of opercular formation in the hydrotheca here and there, a point which beyond question — 

suggests this species. On the other hand, Hincks’s description is entirely in agreement with the — 
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creeping colonies of Lafoéa gracillima, and a number of colonies 'which have later been identified as 

Lafoéa pygmea should doubtless be referred to Lafoéa gracillima. Bounevie, (1899 p. 62) notes in 

her table as to the hydrothece that they have “slightly outward-curving margin”; this does not agree 

with Hincks’s expression “hydrothece .. . cylindrical, elongate and narrow” or with his drawing of 

the species. In my first report on the hydroids from “Michael Sars” (1903 the table) I recorded La/oéa 

pygmea from several localities, giving also a drawing of the coppinia of the species; subsequent revi- 

sion of the material has shown me that the specimen indicated is, like most of the others, a typical, 

creeping Lafoéa gracillima, while some few colonies are creeping Lafoéa dumosa. Lafoéa pygmea must 

40 20 0 

Pinna 200% £4#+#§ asseacne Gcom = rit em fooom. Sc apinialecascs aeons OO ME 

Fig. II. Localities of Lafoéa gracillima forma typica @ and forma elegantula +- in the northern Atlantic. 

In the hatched regions the literature denotes a common occurrence of the species. 

(The dates from British seas are incomplete on account of a general confusion with Lafoéa fruticosa). 

_ thus mainly be regarded as synonymous with Za/foéa gracillima and Calycella syringa, and can accor- 

dingly no longer be counted as an independent species. 

Lafoéa gracillima appears in two forms, affording parallels to those of the following species. 

The finely built forma ¢yfica is quite cosmopolitan in its occurrence, and has been met with in all 

seas from pole to pole. In arctic — and as far as can be seen also antarctic — waters, there has also 

- developed, in addition to forma ¢ypica, a more robust and closely built forma elegantula, the stalk of 

which generally commences with a single loose winding, continuing then in a varying number of 

close turns. Forma ¢legantula is, as mentioned, arctic, but may (text fig. II) also at times penetrate 

into boreal waters. 
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Lafoéa fruticosa M. Sars. 

1851 Campanularia fruticosa, M. Sars, Beretning om en i Sommeren 1849 foretagen zoologisk Reise, 4 

p- 131, 138. f 

1863 Lafoéa fruticosa, M. Sars, Bemeerkninger over fire norske Hydroider, p. 30. 

1868 — 

1874. — 
1899 — 

pocillum, Hincks, A History of the British Hydroid Zoophytes, p. 204, pl. 40, fig. 2. 

grandis, Hincks, On deep-water Hydroida from Iceland, p. 147, pl. 6, figs. r—2. 

symmetrica, Bonnevie, Norske Nordhavs-Expedition, p. 64, pl. V, figs. 2¢ and 4. 

The colonies are creeping, or form upright, irregular rhizocaulomes. The hydrothece are cylin- 

drical or narrowly bell-shaped, more or less asymmetrically developed or slightly curved, the one side a 

as a rule curving somewhat more markedly outwards than the other. The hydrothece have asarule — 

a slightly expanded basal part and a more or less outward curving opening margin, they are sharply — 

marked off from the stalk, which is of varying length, spirally turned, or less frequently divided into a. 

rings. The stalk itself forms, in the upright colonies, an open angle of 45°—80° with the mother tube. 

The gonothecee are gathered in hermaphroditic coppinia, the tubes of which are as a rule d 

highly curved. The male gonothecze are wedged in among the female. 3 

Forma genuina: finely built colonies, always with asymmetrical, narrow hydrothece, the stalk 4 

forming an acute angle with the mother tube. 

Forma grandis: coarsely built colonies with wide cylindrical to narrowly bell-shaped hydrothece; hy- 

drothecze often almost or entirely symmetrical, the stalk generally forming a more obtuse angle with — 

the mother tube. 

Material: 

Forma genuina: 

“Ingolf”? St. 34 65°17 N. 54°17’ W., depth 55 fathoms 

aD i 65°03,6’ N., 23°47,6' W., —- 7Fe — 

_ - 87 65°02,3’ N., 23°56,2’ W., — m08 — 

“Thor” 65°52 NG 3s ho — 62 metres 

_ 61°07! WN. O° AGann Mila — 835 — 

Greenland: Egedesminde (no details noted) 

Proven (- — — ) 

Cape Tobin, depth 57 fathoms (East Greenland Expedition) 

Mouth of Hurry Inlet, — so — ( — — -_- ) 

Iceland: Skjalfandi Bay, depth 28 fathoms 

9g miles N.74E. of Hornet, east coast of Iceland, — 38 — 

The Faroe Islands: 7 miles N. by E. of Myggenzes, —- Jy — 

Forma grandis: 

“Ingolf’ St. 2 63°04’ N., 9°22’ W., depth 262 fathoms  5,3° 

— = 4 64°07’ N, = 11°12’ W,, — 237. — 255° 

ene, Sh Oh aT Ns GAT Wy Oo aoe ee = 
— - 95 65°14’ N., 30°39’ W.,, — 752 — os 
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Greenland: Egedesminde, depth 30—40 fathoms 

Sukkertoppen, on Boltenia (no details noted) 

Ingmikertok, Angmagsalikfjord (depth not given) (East-Greenland Expedition) 

Iceland: 33 miles SE. '/, E. of Stokkesnes near Hornsvig, depth 84 fathoms (labelled Zafota 

SJruticosa). 

We have here a species of highly variable character, especially in the northern waters, where 

the biophysical factors evidently exercise an important and determinative influence upon the variation 

of the species. There is consequently also much confusion as to the synonymy of the species. Za/foéa 

|  fruticosa was established by M. Sars (1849) and in his description we find the following with regard 

to the hydrothecze: “superne latioribus, inferne coarctatis”. This certainly gives the impression of a 

hydrotheca having its lower portion, partly on account of the curvature of the wall, broader than the 

a upper, which again expands nearer the opening. The same is also seen in the drawing subsequently 

given by G. O. Sars (1873 Tab. IV, figs. 17—18) of the species, undoubtedly based upon M. Sars’s 

type specimens. This does not agree with the statements of Bonnevie (1899 p. 65) and we can 

hardly help feeling that among Bonnevie’s Lafoéa fruticosa there must also be some colonies of 

Lafota gracillima forma elegantula; a supposition which is, moreover, confirmed by the study of her 

_ material in Christiania. On the other hand, Bonnevie has (l.c.) established an entirely new species, 

Lafota symmetrica, which as a matter of fact is based upon variants of La/oéa fruticosa. The principal 

difference between Lafota fruticosa and Lafota symmetrica is, according to Bonnevie, the fact that 

the latter species has symmetrical hydrothecee, whereas these are of asymmetrical structure in the 

former. It will be seen, however, from the drawings of hydrothece given (1899 Tab. V, fig. 2c’) that 

asymmetrical hydrothece can also occur in La/oéa symmetrica. On the other hand, further examina- 

tion of the hydrothece in Lafoéa fruticosa (cf. Bro ch 1908 fig. 4, 1909 textfig. 19) shows that the asymmetry 

is often but very slightly pronounced, and even disappears altogether in a greater or lesser percen- 

tage of the hydrothece in a fairly large colony. We find, in other words, that in this respect, every 

imaginable transition form may be met with from La/oéa fruticosa to Lafota symmetrica; the character 

in question is therefore not suitable for purposes of specific distinction. There remains then, the size, 

which is said to differ as between La/oéa /fruticosa, L. symmetrica, and L. grandis. It is soon found, 

however, that this character likewise is here unserviceable. On the one hand, the three species form, 

s according to Bonnevie, a finite series of sizes, Lafoéa symmetrica being from the drawings and de- 

. scription, larger than La/oéa fruticosa, but smaller than La/oéa grandis. On the other hand, a large 

material of the three forms reveals the fact there is no discernible interval throughout the series; all 

intermediate stages are found, from finely built colonies of La/oéa fruticosa to such extreme cold-water 

variants as those upon which Hincks’s Lafota grandis is based. We are thus compelled to include 

the forms under one species, the correct name of which should be La/oéa /ruticosa. 

The amalgamation of these three species into one, however, involves the further abolition of 

Lafota pocillum Hincks (1868 p. 204, pl. XL, fig. 2) The shape of the hydrothecee is very correctly 

described by Hincks as follows: “tumid below, with the sides curved inwards above, and expanding 

again slightly towards the top”. This coincides entirely with M. Sars’s “superne latioribus, inferne 

_ coarctatis”. The length of the stalk in La/oéa species and its spiral winding or division into separate 
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rings varies even within a single large colony to such a degree that the features in question cannot 

be taken as distinctive specific characters, unless combined with others more sound. There remains 

then the creeping form of colony. But Lafoéa /ruticosa here differs in no wise from the remaining 

species of the genus; its colonies may be pure upright rhizocaulome formations, but this is very rarely 

the case. Generally, the somewhat larger colonies consist partly of upright, partly of creeping por- 

tions, and it is very common to meet with such composite colonies, when they are brought up with 

the underlayer attached. Exclusively creeping colonies thus merely, form the other extreme in the 

40 

Mer) Rc Serge eer a - 600m. pbtmcmcani es tOOO mM. Riis Calg aisain AERO ME, 

Fig. III. The distribution of Zafoéa fruticosa forma genuina @ and forma grandis + in the northern Atlantic. 

The hatched region denotes a common occurrence of Lafoéa fruticosa according to literature. 

(In British waters the dates are to be revised owing to confusion of the species with Lafoéa gracillima). 

same series of variants. Consequently therefore, La/foéa pocillum must be discarded, as being synony- 4 

mous with Lafoéa fruticosa. 

Jaderholm (1909 p. 71) follows, stating no particular reason, the example of Nutting (1901 

p- 175} and ascribes Lafoéa focillum to the genus Hebella. Nutting, in his diagnosis of this genus, E- 

states as follows: “Hydrothece... having their cavities separated from those of the stem by a partial — 

septum”. Such septum or diaphragm is altogether lacking in the European specimens of La/oéa 

pocillum. . 

It must not be forgotten, however, that the former species partly owe their existence to external 

determining factors. Disregarding the creeping form of colony as opposed to the upright, the differ- 

ences presented by the colonies in a less extensive material are considerable enough to warrant at 

any rate temporary distinction of species, and it would in these cases be incorrect not to notice the 
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same. Such “species” will on further investigation often be found to represent regular groups of vari- 

ants. And this is precisely the case here. In Lafoéa fruticosa, the transition forms are not infrequent 

in boreal waters, and it may often appear doubtful where the limits should be drawn. It is perfectly 

- admissible, in the case of La/ota /ruticosa, to distinguish between a forma genuina as opposed to forma 

ae grandis, the first-named comprising that group of variants hitherto indicated as La/oéa /ruticosa, and 

;: the latter embracing the species Lafoéa grandis and Lafota symmetrica. The two forms also make 

e. typical geographical groups. 

oh Forma genuina, which must be regarded as the mother form, is of very wide distribution; it 

4 is encountered together with the following form (text fig. III) in the arctic region, and alone in boreal 

re and southern waters, both in the Atlantic and the Pacific, where it has been met with so far down 

BS 5 as Hawaii. Intermediate forms are, as mentioned, frequently found in boreal and arctic waters, more 

om particularly in the transition zones between the two. 

= Forma grandis is of strictly arctic occurrence, and must here be regarded as a typical character 

form. Billard’s record (1907 p. 176) of a find at Cape Spartel must, from the measurements and 

figures given, be due to incorrect diagnosis. 

Gen. Toichopoma Levinsen. 

aa The colonies are creeping, or form upright, irregularly branched rhizocaulomes, with stalked, 

cylindrical hydrothecee. The hydrothece lack the diaphragm, but have a primitive closing apparatus; 

‘the distal integral part of one side of the hydrotheca wall can be closed down over the aperture. 

a Toichopoma obliquum (Hincks) Levinsen. 

F 1874 Calycella obligua, Hincks, On deep-water Hydroida from Iceland, p. 149, pl. 6, figs. 4—5. 

* 1893 Toichopoma obliquum, Levinsen, Meduser, Ctenophorer og Hydroider, p. 178. 

— -IgIr _ —  Kramp, Report on the Hydroids, p. 374, pl. XX, fig. 4, pl. XXIII, figs. 5—8, 

na pl. XXIV, fig. 1. 

The colonies are creeping, or form upright irregularly branched rhizocaulomes. The hydrothecz 

have a short stalk with a varying number of spiral windings; they are cylindrical, curved, with an 

_ adcauline convexity, as a rule somewhat expanded near the base, and slightly broader again near the 

4 aperture, which in open hydrothecz is somewhat asymmetrical; the hydrotheca passes gradually over 

into the stalk. The abcauline distal part of the aperture is thin, and can be closed in towards the 

E opposite wall over the contracted polyp. ' 

7 , The gonothecze are closely packed in a (hermaphroditic?) coppinia on stem or branches; the 

a single gonothece are pentagonal or hexagonal, with a short, narrow cylindrical neck. Between the 

 gonothecze are inserted long, highly curved tubes, forming a close network over the coppinia. 

3 Material: 

hi Greenland: Jakobshavn (no details noted) 

ks Egedesminde ( - — — ) 

Toichopoma obliquum is a high arctic species, recorded both from West and East Greenland, 

as well as from Spitzbergen and the Murman Sea. 
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Gen. Grammaria (Stimpson). 

Colonies creeping or forming upright, irregularly branched rhizocaulomes with sessile, cylin- 

drical hydrothecz, which are to a varying extent fused with the tubes, so that in this part it is im- 

possible to distinguish between the wall of the hydrotheca and tube. The hydrothece can at times 

exhibit a basal constriction forming a boundary between them and the mother tube, but such con- 

striction may also often be wanting. Diaphragm and operculum lacking. 

In earlier works, the creeping species have been incorrectly noted as a separate genus, Filellwm. 

The type of this genus was Filellum serpens (Hassall). I have previously (1912 p. 10) pointed out 

that this species should be classed under Grammaria, and am supported here by Kramp (1914 p. 

1030). Further proof is afforded by Stechow, who describes (1913 p. 118) a species Grammaria 

scandens, with both creeping and upright colonies; it would seem doubtful whether this species should 

properly be maintained beside Grammaria abietina, which may often be found in Throndhjem Fjord 

in the same manner. Stechow (l. c. p. 121) considers, however, that the genera should be maintained, 

“da ihre Beibehaltung eine grosse Bequemlichkeit fiir die Bestimmung ist”. 

Grammaria serpens (Hassall) Broch. 

1848 Campanularia serpens, Hassall, Catalogue of Irish Zoophytes, p. 2223. 

1868 Filellum serpens, Hincks, A History of the British Hydroid Zoophytes, p. 150. 

1912 Grammaria serpens, Broch, Hydroida from the “Michael Sars”, p. 10. 

Colonies creeping. Hydrothecz cylindrical, bent to an angle, the basal part fused with the 

stolon. The hydrotheca is tubular, quite cylindrical, or with slightly outward curving opening margin; — 

the transition to the stolon is as a rule marked by a slight constriction. 

The gonothecz are collected in close coppiniz, with highly curved tubes. They are herma- | 

phroditic, with the male gonothece wedged in between the female. 

Material : 

“Ingolf’ St. 87 65°02,3' N., 22°56,2’ W., depth 110 fathoms 

BA Ko. ng 64°16’ N. 22°r7’ W, — 50 metres 

oa 64°02' N., 22°33 W., — 34° — 

_ 63°30' N., 20°14 W., — 80 -— 

Greenland: Egedesminde : (without further details) 

Store Hellefiskebanke ( — — — ) 

Davis Strait ( = — ) 

Iceland: Vadlevik, depth 80 fathoms 

33 miles SE. of Stokkesnes near Hornvig — 84 — 

gi/, — S. by W. #/, W. of Ingolfshefdi, depth not given 

The Faroe Islands: 8—10 miles N. of the Faroe Islands (without further details) 

7 miles N. by E. of Myggenzs point, depth 57 fathoms 



HYDROIDA II 

6 miles N. by W. of Store Kals6 depth 60 fathoms 

Deep hole at north point of Nols6 — 100 — 

Borones 13/, miles in N. 75 W., —- 30 — 

5 miles SSE. of Bispen — 5 — 

13 — W. by S. of Munken — 150 — 

Stokken 2 miles in S. 22 E. —- 5 — 

This remarkable species was formerly considered as the type of the genus /iledlum. Bonne- 

vie (1899) notes it under Za/oéa, but it should, as I have indicated above, be classed under the genus 

20 

Sete sovedsscwses. 200 Mt. enzowvoe 600m, 

Fig. IV. The occurrence of Grammaria serpens in the Northern Atlantic. 

In the hatched regions the literature notes a common occurrence. 

_Grammaria. From the records, the species is of highly cosmopolitan distribution; it is less numerous, 

however, in the arctic seas, and is likewise not altogether of common occurrence in warmer waters. 

It is most frequently met with in the mid-littoral parts of the boreal region (fig. IV) and is here but 

rarely found at greater depths. 

Grammaria conferta (Allman) Broch. 

1877 Cryptolaria conferta, Allman, Report on the Hydroida .... of the Gulf Stream, p. 17, pl. 12, figs. 

6—I0. 

1912 Grammaria conferta, Broch, Hydroida from the “Michael Sars”, p. Io. 

Upright, irregularly branched rhizocaulomes, the outer ramifications monosiphonic, the basal 

The Ingolf-Expedition. V. 7. 3 
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parts polysiphonic. The hydrothecze are arranged on the branches and stem in two opposite rows, 

alternating, with the mouth turned now to one side, now to the other. The hydrothece are large, 3 

tubular, passing by a slightly marked constriction over into the stolon; the diaphragm is lacking. In 

its proximal part, the hydrotheca is fused with the stolon; owing to a sharp bend in the hydrotheca, 

the distal part is almost perpendicular to the proximal. Opening margin slightly everted. 

The gonothece are set close together in a (hermaphroditic?) scapus (without inserted tubes) on 

the branches or stem. The gonothece are bottle-shaped, with a short neck. 

Material: 

“Ingolf’ St. rr 64°34’ N., 31°12’ W., depth 1300 fathoms 1,6° 

— - 31 66°35'N., 55°44’ W., — 88 — T,6° 

—  - 32 66°35' N. 56°38’ W., —- 31 — 3,9° 

cee 78°: GON87' NG 2 87°Sa) Wa ees 455° 
— - 92 64°44'N, 32°52’ W., — 976 — 1,4° 

In a previous work (1912 p. 10) it was pointed out that Cryftolaria conferta is distinguished : 

from the remaining Grammaria species only by differences so slight that they do not by any means 

watrant generic separation; the bilateral arrangement of the hydrothece is not an adequate generic 

character. — Interesting from a biological point of view is the fact that this typical deep-sea form as 

a rule developes filiform, root-like basal offshoots, for attachment to the soft bottom; I have, however, 

once seen a colony which had attached itself to a fragment of the shell of a deep-water mollusc, and 

had in consequence less highly developed offshoots than most colonies otherwise have. 

Grammaria conferta’s northern limit of occurrence is moved a considerable distance farther north 

by the latest finds; otherwise, its distribution is that of a typically abyssal form, and the record of = 

its occurrence in only 88 fathoms’ depth far up in Danmark Strait thus comes as a surprise; the more 

so since the species should generally be noted as a character form for the warmer and deeper waters - ‘| 

of the Atlantic. It does not penetrate in over the submarine ridges which form the southern boundary __ 

of the Norwegian Sea. 

Grammaria abietina (M. Sars) Stimpson. 

1851 Campanularia abietina, M. Sars, Beretning om en i Sommeren 1849 foretagen Zoologisk Reise, p. 131. a { 

1854 Grammaria robusta, Stimpson, Synopsis of the Marine Invertebrata of Grand Manan, p. 9, pl. rm 

fig. 3. 

The colonies form coarsely built, stiff, irregularly branched rhizocaulomes, in exceptional cases with — q 

creeping portions. The hydrothece lack the diaphragm, and pass over without constriction into the — 

mother tube; their lower limit is formed by the ring of small chitinous bodies to which the base of — 

the hydranth is attached. The hydrothece are tubular, bent to an angle, and have as a rule a slightly 

everted opening margin. The plane of the aperture itself is normally parallel with the axis of the 

branch; in forms with particularly short hydrothece, the aperture is slightly turned upwards, The 

hydrothecee project in most cases far beyond the secondary tubes. 

The gonothecz are closely collected in hermaphroditic coppinize with highly curved tubes. The 

“EH Alien Malle aN 
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female gonothece are much compressed, sessile; the male are stalked, with the stalks pressed in among 

the female gonothece. There are only a small number of almost spherical male gonothece in the 

pinia; they are freely placed between the surface of the female aggregate and the outer coils of 

tubes. The female gonophores are heteromedusoids; the male reduced cryptomedusoids; the fertile 

olony has nematocysts dimorphously developed. 

Forma /ypica: The upper (adcauline) wall of the hydrotheca projects 1,5—3 times the diameter 

the aperture beyond the tubes; the plane of the aperture is parallel with the axis of the branch. 

Forma $érevicyatha: the free portion of the adcauline wall is 0,5—1 times the diameter of the 

ure; the aperture itself is turned obliquely upward. 

rial: 

Forma ¢yfica: 

“Ingolf” St. 34 65°17’ N., 54°17’ W., depth 55 fathoms 

_ e545 Ggts’ N,, )14?aa' Wee) OB | ee ae 

a - 87 65°02,3'N., 23°56,2/W., — IO — 

— - 92 64°44'N., 32°52’ W., — 976 — = 14° 

— era Q5. 6-05-14) Na 30°39 (We — 752 —. {97° 

— - 98 65°38’ N., 26°27’ W., — 138 — 59° 

- “Thor” 66°43' N., 15°03’ W., —- 48 — 

Greenland: Davis Strait, depth 66 fathoms (without further details) 

Sukkertoppen, on Boltenia ( — — ) 

Godthaab, depth 50—60 fathoms 

Hunde-Kiland (without further details) 

Cape Tobin, depth 57 fathoms (East-Greenland Expedition) 

Jan Mayen: 70°32’ N., 8°10’ W., depth 470 fathoms 

Iceland: 4—5 miles E. of Bakkefjord, — FO <= 

5 miles E. of Seydisfjord, — 35 — 

64°27’ N., 13°27’ W., — 150 metres 

The Faroe Islands: 61°40’ N., 7°40’ W., — 135 fathoms 

6 miles N. by W. of Kalsb, — 60 — 

_ Forma brevicyatha: 

The Faroe Islands: 7 miles N. by E. of Myggenes point, depth 57 fathoms 

6 — N. by W. of Kalsé ae Ge eae 

A rich and well-preserved material of Grammaria abietina from the Trondhjem Fjord afforded 

opportunity for further study of the species. Its polyps have an oral part with mainly indifferent 

doderm cells above the tentacle whorl; the true gastral endoderm exhibits an altogether uniform 

velopment. The base of the hydranth is fastened to the wall of the hydrotheca far in between 

. tubes of the rhizocaulome, by a wreath of small chitinous bodies; this is the only discernible limit 

ween the hydrotheca and its mother stolon, which are otherwise practically of equal breadth. A 

dy of the coppinia (Broch 1917) brought to light several peculiarities. In fertile colonies we find, 
3* 



20 HYDROIDA II 

in the defensive polyps and elsewhere, large, practically cylindrical nematocysts in addition to the small 4 

capsule form which is found in all thecaphores; the nematocysts are thus dimorphous. A remarkable _ 

feature about the coppinia is the position of the male gonothecee, which here appear as stalked, oval | 

to spherical formations between the closely packed female gonothece and the outer protective network — 

of the tubes. Gvammaria abietina thus presents an intermediate stage between types with uniform, ; 

hermaphroditic coppiniz, where the male gonothecee are wedged in among the female, and those — 

where the male gonothecze appear singly outside the coppinia or scapus, which has become an alto- 

gether female aggregate. The gonophores in Grammaria abietina exhibit distinct sexual dimorphism; 

the female gonophores are heteromedusoids, the male cryptomedusoids. The cryptomedusoid gono- 

phore is, however, here highly reduced, and distinctly presents a transition stage which would, on : 

slight further reduction, become a styloid gonophore. 3 

From two places at the Faroe Islands we have in the material some very 

richly developed colonies which, owing to the somewhat divergent character _ 

of the hydrotheca, are here noted as representatives of a particular form, 

forma brevicyatha nov. In point of habitus, the mentioned colonies differ 

but little from forma /yfica, they are of equally robust build, and with the 

same rich ramification; on closer examination, however, one cannot fail to 

observe the remarkable short ericreue: (fig. V). In forma ¢yfica, t 

forms with lengths filling the interval between the dimensions named. 
Fig. V. Grammaria abietina } a 
forma brevicyatha. Terminal the other hand, these intermediate forms, and “¢ygzca” hydrothecee occur 
part of of a branch. Colony 

from 7 miles N. by E. of Mygge- 

nes point, the Faroe Islands, ence upon the general character of the colony as a whole. How far we ha 
57 fathoms. (xX 40.) 

only in so slight a percentage among the colonies that they exert no influ- 

here to deal with a local variant group, cannot be determined with certain 

that the form can hardly be very common in the northern seas is evident from its rare occurrence 

in the extensive material now being dealt with, even when this is supplemented by the large colle 

ions from Trondhjem Fjord. Still, the form in question cannot be summarily disposed of by notin z 

it under the head of casual single variants, since it occurs in a single colony from one place, but i 

four remarkably luxuriant ones from the other. 

Forma érevicyatha exhibits certain resemblances to Grammaria immersa Nutting; there are, 

however, so considerable differences observable that the two cannot be confused. The latter species is 

immediately recognisable from its finer structure, whereas Grammaria abietina is a species of very : 

coarse build. The splitting of the tops of the branches (fig. V) in forma érevicyatha also agrees 

with Grammaria abietina, as distinct from Grammaria immersa. A certain likeness to the latter species 
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again, we find in the shape of the hydrotheca; according to Kramp, (1911 p. 376) the margin of the 

hydrotheca in Grammaria abietina — in contrast to Grammaria immersa — always curves outwards 

slightly; in forma drvevicyatha, on the other hand, this is only quite exceptionally the case, and by far 

the greater number of hydrothecee show no indication of outward curvature in the margin. Kramp 

has (1. c.) pointed out another feature which is here of more importance. In forma érevicyatha, the 

hydrotheca aperture is almost invariably turned somewhat obliquely upwards, not as in forma ¢yica, 

where the plane of the aperture is parallel with the axis of the branch, or in Grammaria immersa, 

40 
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Fig. VI. Localities of Grammaria abietina (forma brevicyatha +) in the Northern Atlantic. 

In the hatched region the literature notes a common, although scattered occurrence. 

where the opening is even turned slightly downwards. In forma brevicyatha, only the few large hydro- 

thecze have a plane of aperture parallel with the axis of the branch. 

Grammaria abretina is a typical arctic-boreal species, recorded also in a single instance (Bil- 

lard, 1904 p. 164) from the north of France. It may at times penetrate down to great depths, as for 

instance at the “Ingolf” St. 92, where it reached 976 fathoms, the greatest depth hitherto recorded for 

this species. Otherwise itis chiefly found (see fig. VI) in the deeper parts of the littoral regions of the boreal 

and arctic area. Grammaria abietina is also apparently an Atlantic species; it is known from the east coast 

of North America, to Taimur, but has not hitherto been recorded from about Bering Strait or the 

Pacific. If, however, it should prove correct that Grammaria scandens Stechow is a synonym for 

Grammaria abietina, then it must be classed among the circumpolar species. 
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Grammaria immersa Nutting. 

1901 Grammaria immersa, Nutting, Papers from the Harriman Alaska Expedition, p. 178, pl. XXI, 

figs. 5, 6. 

The colonies form stiff, but finely built, irregularly ramified rhizocaulomes. The hydrothecee 

pass over into the stolon without marked constriction, their basal limit is formed by the series of small 

chitinous bodies to which the base of the hydranth is attached. Diaphragm lacking. The hydrothecze 

are tubular, highly curved in the distal part, and with no outward curvature of the opening margin. 

The aperture is normally turned somewhat obliquely down; more rarely, we may find the plane of 

the aperture parallel with the branch axis. The short freely projecting part has an upper (adcauline) 

wall in front of the stolons, its length being almost invariably less than half the diameter of the 

aperture. 

The gonothecze are collected in close (hermaphroditic?) coppiniz, the tubes of which are highly 

curved, making a close network outside the gonothece, 

Material: 

Iceland: 8 miles E. of Seydisfjord, depth 60 fathoms (labelled Grammaria abietina), 

Grammaria immersa is an arctic character species; only quite exceptionally does it seem to 

penetrate into the boreal regions. It is circumpolar, and belongs to the littoral region. 

Gen. Lictorella (Allman). 
Upright colonies with sympodial growth. The hydrothece deep bell-shaped to tubular, often 

exhibiting a slight asymmetrical development; they have a low yet strong diaphragm, but lack opercular 

apparatus. Nematothece and nematophores lacking. Gastral endoderm of the polyps uniformly 

developed. 

Lictorella pinnata (G. O. Sars) Allman, 

1874 Lafoéa pinnaia, G. O. Sars, Bidrag til Kundskaben om Norges Hydroider, p. 94, tab. 4, figs. 25—28. 

1874. — halectoides, Allman, Report on the Hydroida .... Porcupine, p. 471, pl. 66, figs. 1, ra. 

1888 Lictorella haleciwoides pars, Allman, Challenger Report vol. XIII, p. 35. 

nec 1907 Lafoéa pinnata, Browne, Hydroids collected by the “Huxley”, p. 25. 

Upright, single or double pinnate colonies, generally in one main plane, with polysiphonic 

main stem. The hydrothece alternating in two rows along the branches, with a tendency to unilateral 

arrangement; the hydrothecz all turned obliquely forward towards the one side (front) of the colony. 

The hydrothece are narrowly bell-shaped, with slightly everted opening margin; transition to stalk 

gradual. The hydrotheca has a low but strongly developed diaphragm, Stalk generally short, with an 

oblique furrow on the upper side, at times also a furrow running right round the stalk lower down. 

The latter furrow runs transversely to the stalk. Polyps with uniform gastral endoderm. 

The gonothece are collected in an openly constructed scapus on the stem or main branches. 

oe ee ee ee nT ee ees 
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The single gonothecz are reversed, narrowly conical to almost cylindrical, fastened to the hydrocaulus 

by a rudimentary stalk at the narrow end; distally, they are furnished with three, more rarely with four 

or two, round lateral openings, each with a short neck. 

Material: 

“Ingolf’ St. 7 63°13’ N., 15°41’ W., depth 600 fathoms 4,5° 

— -25 63°30'N, 54°25’ W., — 58% — 33° 
— - 81 61°44’ N., 27°00’ W,, — 485 — _ 6,1° 

“Thor” 62°35" Ne 94x We — 872 metres 

Levinsen (1913 p. 287) believes to have found a blind sack in Zictorella pinnata; this must 

doubtless be due to an accidental S-shaped curvature of the polyp, which would not, however, produce 

40 
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Fig. VII. Finds of Zictorella pinnata in the Northern Atlantic. 

a blind sack of any real anatomical importance. Microtome sections reveal an entirely uniform gastral 

endoderm, and I have not been able to find any portion of the endoderm histologically corresponding to 

the epithelium in the blind sack of Sertulariide. The “blind sack” observed must thus be due to accident. 

Lictorella pinnata exhibits a highly remarkable distribution (fig. VII). It belongs to the 

upper part of the abyssal region, but penetrates as far down as 1300 metres; on the other hand, the 

species can at times occur right up in the littoral region, and has been met with in the Hardanger 

Fjord even up at a depth of only go metres. Horizontally, the species seems to be quite widely distri- 

buted, but the few records from southern seas are unreliable, as the species has here been confused 

with Zictorella antipathes (Iamarck). Pictet and Bedot (1900 p. 16) record it from the Bay of Gas- 
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cogne. Browne’s specimens from the Bay of Biscay (1907 p. 25) on the other hand, should not be 

included here; from the nematothecee, they should be ascribed to Zygophylax, and are plainly identical 

with the following species. In the northern Atlantic regions, the species appears to follow the warmer 

water-masses in their progress through the boreal regions; it has exceptionally been found right up 

in the Barents Sea. 

Gen. Zygophylax Quelch. 

Upright colonies with sympodial growth. The hydrothecz are narrowly bell-shaped to tubular, 

not infrequently somewhat asymmetrical in structure, with a low, but strongly developed radially 

symmetrical diaphragm. The colonies are furnished with small nematothece. The polyps have a uni- 

formly developed gastral endoderm. 

Zygophylax biarmata Billard. eee 

1906 Zygophylax biarmata, Billard, “Travailleur” et “Talisman”, p. 180. 

1907 Lafota pinnata, Browne, Hydroids collected by the “Huxley”, p. 25. 

1911 Lictorella Levinsenit, Semundsson, Bidrag til Kundskaben om de islandske Hydroider II, p. 86. 

nec 1913 Zygophylax biarmata, Stechow, Hydroidpolypen der Japanischen Ostkiiste, p. 114. 

Colonies upright, in a plane singly or doubly pinnately branched with polysiphonic main stem; 

the branches nearly regularly alternating. The hydrothece are alternately placed, turning obliquely i 

forward towards the one side (front) of the colony; i. e. with a tendency to unilateral arrangement. 

The hydrothece are mainly tubular, with slightly outward curving margin, narrowing evenly down- 

wards to a stalk of varying length, which has one or two more or less distinctly marked segmenta- 

tions. The hydrotheca has a well developed low diaphragm. At the base of the hydrotheca stalk, — 

and occasionally elsewhere on the tubes, there are small, cylindrical nematothece, attached to the tube 

or apophyse by a short and often indistinct stalk, generally in one piece. The apophyse has normally 

a couple of nematothecee. 

The gonothece are collected in a primitive, open coppinia (hermaphroditic?) on the stem or — 

main branches; the nematothecee are more richly developed in the gonotheca aggregate than elsewhere, — 

and appear there in large numbers. The gonothece are flattened ovate, with an outward and down- — 

ward curving neck distally on either side in the transversal plane. 

Material: 

Iceland, near Vestmann6, depth 510 metres. (Type specimen of Lictorella Levinsent). 

The first description of this remarkable species is that given by Billard (1906 p. 180) who 

had, however, only sterile colonies to go upon. It is undoubtedly the same species which Browne ~ 

records (1907 p. 25) from the Bay of Biscay, though he ascribes it incorrectly to Lafoéa pinnata G. O. 

Sars; the nematothecz show that it must be a Zygophylax, and the exhaustive description very di- 

stinctly suggests Zygophylax biarmata. Se mundsson (1911 p. 86) describes the species anew under 

—) 
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the name of Lictorella Levinsent, and notes the nematothecee as among its characteristic features; his 

colonies, which I have had an opportunity of examining, are fertile, wherefore he was also able to 

describe the gonosome. This is of a highly peculiar character, and at once demonstrates the incorrect- 

ness of Stechow’s supposition (1912 p. 114) that the species should be identical with Zygophylax 

armata (Ritchie). Ritchie’s species (1907 p. 533) has a typical coppinia, the tubes of which are each 

furnished with several nematothecz. 

The single gonothece in Zygophylax biarmata resemble not a little those of Lictorella pinnata, 

the number of opening tubes, however, being apparently in Zygophylax biarmata constantly reduced 

to two, the tubes being at the same time somewhat longer. The single gonotheca stands out freely, 

but the gonothecz are closely packed in clusters on the stem or main branches, and between them 

we find numerous long nematothece, remarkably well developed, so that the whole aggregate must 

be regarded as a primitive coppinia, or rather as something between the open scapus and the coppinia. 

There are one or two points which seem to count against the identity of Zictorella Levinseni 

and Zygophylax biarmata. Semundsson’s description rather gives the impression that there are 

not, normally, a pair of nematothecze on the apophysis; on closer investigation, however, we are led 

to the conviction that there are, as a rule, a couple of holes in the periderm showing that nemato- 

thecze have been there, but have fallen off. The colony investigated is the same which Semunds- 

son shows in fig. 2a. — A further difference would seem to exist in the hydrotheca stalks, which in 

Semundsson’s specimens are somewhat longer in proportion than stated by Billard. The length 

of stalk, however, varies considerably in hydroid species, and cannot thus be used as a specific char- 

acter. And finally, the hydrothece in the colony here concerned exhibit a tendency to unilateral 

arrangement. Semundsson does not mention this feature, nor does Billard make any reference 

to the same in his exposition. It would nevertheless seem, from Billard’s figure (1. c text fig. 8) 

that the hydrothecz point obliquely forward towards the one side, the hydrothecee shown being indic- 

ated in oblique projection, with the aperture directed slightly forward towards the observer. Here 

again then, there is nothing which can be taken as evidence of distinction in species. 

The find here recorded extends the known distribution of this deep-sea form considerably 

towards the north, the species having hitherto been known only from the Bay of Biscay and south 

of the same. It appears to belong to the abyssal region. 

Family Campanulinide. 

The hydrothecz are tubular to bell-shaped, sessile or stalked, of the radially-symmetrical type, 

more rarely with diaphragm. The hydrothece are furnished with highly organised closing apparatus, 

falling in the shape of a roof or a pyramid over the indrawn polyp. The colonies are stolonial or 

sympodial. -The polyps have a conically pointed oral part, and gastral endoderm of uniform organisation. 

The generic division of this family has given rise to much dispute, and we even find, that 

certain writers, such as Schneider (1897) and Bonnevie (1899) regard it as a single genus. The 

The Ingolf-Expedition. V. 7. 4 
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best exposition of the family is that given by Kramp, who has in two works (1911 and 1913) given 

a close description, which as regards its main features, is adhered to in the present work. Kramp 

(1913 p. 14) inclines to the view that the family should be divided into two, a primitive family, Czs- 

pidellide, where the closing apparatus is formed by the upper part of the hydrotheca wall, and a more 

highly developed family, Campanulinide, where the closing apparatus consists of the original roof of 

the hydrotheca. Kramp’s point of view is doubtless highly correct, but as my material is not suited 

to serve as basis for more detailed exposition, I have merely noted the two mentioned groups as sub- 

families, otherwise following mainly the generic division established by Kramp (1911 p. 383). 

The gonothecee in several members of the family are of considerable interest, differing only in 

their greater dimensions from the hydrothece — doubtless a primitive feature. This peculiarity is 

known among the genera of Stegopoma, Cuspidella, and Lafotina, Unfortunately, very little is known 

as to the gonophores, but we know that the family comprises the polyp-generation of a number of 

highly heterogeneous Leptomedusz, which are distributed by systematists throughout a whole series 

of families. As, however, the polyps, save for the mentioned characters in the sub-families, exhibit 

very considerable uniformity, we can hardly, from what we know at present, consent to a further sub- 

division of the family. We have evidently here to deal with a series of biological divergencies in the 

medusa generation, particularly calculated to demonstrate the impossibility of establishing, in the pre- 

sent state of our knowledge, any common system for the two generations. The hydroid system cannot 

here be adapted to the{medusa system, which evidently demands thorough investigation of the biolog- 

ical adaptation phenomena in order to give a system which can claim to be considered as fairly 

satisfactory from a phylogenetic point of view. 

Sub-family Cuspidelline. 

Campanulinide with closing apparatus formed by the integrating distal part of the hydro- 

theca wall. 

Gen. Stegopoma Levinsen. 

Colony creeping or developed to an upright rhizocaulome. The hydrothece tubular to narrow 

bell-shaped, without diaphragm; the closing apparatus consists of two folding membranous parts of the 

distal hydrotheca wall, which shuts down in a roof-shaped lid over the aperture, between two diame- 

trally opposite teeth. The polyps have uniform gastral endoderm. 

Stegopoma plicatile (M. Sars) Levinsen. 

1863 Lafoéa plicatilis, M. Sars, Bemeerkninger over fire norske Hydroider, p. 31. 

1874 Calycella plicatilis, G. O. Sars, Bidrag til Kundskaben om Norges Hydroider, p. 95. 

1893 Stegopoma plicatile, Levinsen, Meduser, Ctenophorer og Hydroider, p. 37. 

1893 = caricum, Levinsen, _ — . — p- 37: 
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Colonies form upright, irregularly pinnate, polysiphonic rhizocaulomes, sometimes with creeping 
parts. Hydrothecee long, tubular, some quite free and short-stalked, others with the one side for part 
of its extent fused with the stolons; more or less curved, exceptionally with the distal part almost 
perpendicular to the proximal. Diaphragm lacking. Closing apparatus formed by two folding thin 

distal portions of the hydrotheca, shutting in a roof over the indrawn polyp between two strong, tooth- 

like, diametrically opposite parts of the distal portion of the hydrotheca. 
The gonothece are situated on the branches or on the stalk. They present the appearance of 

gigantic hydrothecz, with the same structure of the closing apparatus. The gonothece are entirely 

free, short-stalked, or to a greater or lesser extent attached to the tubes. 

Material: 

“Ingolf? St. 28, 65°14’ N., 55°42’ W.; depth 420 fathoms, 3,5° 

— > 29, 65°34°N, 5431" Wj. — 68 — 0,2° 
— - 32, 66°35'N, 56°38 W.; — 313 — 3,9° 

= 34 6577 N, 54°x7 W585 = 
~ - 35, 65°16’ N., 55°05’ W.; — 362 = 3,6° 

— -126, 67°I9' N., 15°52’ W.; — 293 — —9o5° 

Greenland: Davis Strait (without further details) depth 80 fathoms 

Umanak ( — _ —,) 

Ritenbenk ( — _ — ) on ga crenulata 

Godhavn ( — — — ) 

Kara Sea, “Dijmphna” (Type specimen of Stegopoma caricum.) 

This remarkable species shows an astonishing power of altering its appearance. One variant 

is described by Levinsen (1893 p. 37) as a distinct species, Stegopoma caricum, from the fact that it 

has, at the points of the branches, only three hydrotheca-bearing stolons. This feature, however, as I 

have previously pointed out (1912 p. 11), cannot be maintained as a specific character, since it may 

occur in certain branches, while others of the same colony have four or five such tubes near the 

point; very rarely, again, we may find the number of hydrotheca-bearing tubes reduced to two. It 

was also pointed out, on the same occasion, that the hydrothecz can vary, being at times entirely free, 

at others fused with the tubes. Free hydrothecee on creeping stolons assume entirely the same appear- 

ance as in Stegopoma fastigiatum (Alder). 

The gonothecz are mentioned several times in the literature, and have been described by 

Bonnevie (1899 p. 73) as follows: “Gonangia large, cylindrical with circular opening at the distal 

end”. Kramp, (1913 p. 16) on the other hand, describes them in the same manner as noted in the 

diagnosis, and gives excellent drawings. In the very extensive material at my disposal from Trond- 

hjem Fjord, where the species is extremely frequent, I have often had occasion to observe the gono- 

thecze, which in all cases agreed with Kramp’s description. It might be imagined that the gono- 

thecee would exhibit sexual dimorphism; up to the present, however, I have not been able to find 

anything in support of this idea, and it must thus be presumed that the earlier descriptions were 

based upon inadequate observation of the gonothecz. 
4* 
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Stegopoma plicatile is an arctic species, which can nevertheless penetrate into the boreal region 

(fig. VIII); its occurrence is, however, somewhat of a mystery. The species must be described as 

circumpolar, having been recorded from Davis Strait through the Norwegian Sea, the Barents Sea, 

the Kara Sea, and the Siberian Frozen Sea to the Bering Sea and the Sea of Okhotsk. Bathymetri- 

cally it is mostly found in the lower part of the littoral region. From this, then, the species should 

be noted as arctic; as a matter of fact, however, this would not agree with*the data from the northern 

Atlantic regions. There are a couple of isolated finds from the cold area, but the species has not yet 

been noted either from the east coast of Greenland or from the eastern side of Davis Strait, and 
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Fig. VIII. The occurrence of Stegopoma plicatile in the Northern Atlantic. 

In the hatched parts the literature notes a scattered, although common occurrence. 

also appears to be entirely lacking in Iceland waters. On the other hand, we find that it is very 

common along the eastern side of Davis Strait, and — according to the records — along the west 

coast of Norway; i. e. just in those places where the warmer water layers predominate in the bathy-— 

metrical area of its distribution. It may also be noted, in this connection, that the species occurs on 

the Lophohelia reefs in the Trondhjem Fjord, in quantities unknown elsewhere. This occurrence is 

altogether mysterious in the case of a species otherwise only met with in high arctic waters; one 

would naturally expect that any extension of its distribution would follow the colder eastern shores, 

not the boreal western coasts of the continents. It is difficult at present to give any satisfactory 

explanation of this peculiarity. 



HYDROIDA II 

Gen. Cuspidella Hincks. 
Stolonial colonies, with stalkless, sessile tubular hydrothecee. The closing apparatus is formed 

by an integrating distal portion of the hydrothecs, which folds conically over the indrawn polyp; 

there is no distinct limitation between the closing apparatus and the remainder of the hydrotheca. 
Nematothecz lacking. 

Cuspidella humilis Hincks. : 

1863 Campanularia humilis, Hincks, M. S., Alder, Supplement to a Catalogue of the Zoophytes, Pp. 239. 

1866 Cuspidella humilis, Hincks, On new British Hydroida, p. 298. 

Creeping colonies with cylindrical or slightly downward tapering hydrothece, passing over 

without stalk into the stolons. The hydrothece are set perpendicularly on the stolons, and are short, 

with a closing apparatus in which 1o—12 segments can be distinguished. 

The gonothece are set on the stolons, and are of the same shape and appearance as the hydro- 

thecz, but much larger. The gonophores develope into free medusz. 

Material: 

“Thor” 64°16’ N., 22°17’ W., depth 50 metres 

Reykjavik, from the bottom of a well-boat. 

, This unpretending little species seems to have a fairly wide distribution, and has been met 

" with from the Siberian Frozen Sea down to the Cape Verde Islands. Nevertheless, the few finds lie 

Ee very wide apart, probably owing to the fact that the species, from its insignificant size, easily escapes 

observation. Its principal bathymetrical occurrence lies in the middle portion of the littoral region. 

Gen. Lafoéina M. Sars. 

Stolonial colonies with stalkless, sessile hydrothecze and nematothece. The closing apparatus 

of the hydrotheca is formed by the integrating folding part of the hydrotheca, and passes over without 

distinct limitation into the same; it closes conically over the indrawn polyp. The nematotheca has a 

_ distal laterally situated aperture. 

Hadii points out in a letter that there are possibly two genera concealed under this definition. 

According to the drawing given by G. O. Sars, of Lafoéima tenuts (1874, tab. V, fig. 3), there seems 

to be a diaphragm occurring in this species at the junction of the hydrotheca and stolon. Levinsen 

(1893 p. 40) was not able to find any diaphragm in La/oéima maxima, and I have likewise been unable 

to find any such here; my material, however, is of such a nature that a negative result cannot be 

considered as of decisive importance. Should it be found that certain species have a diaphragm, while 

others lack the same, it will then doubtless be most correct to divide the genus, and a further investig- 

ation of Lafoéina tenuis must then decide which of the two groups is to retain the name La/oéina. 
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Lafoéina maxima Levinsen. 

1893 Lafoéina maxima, Levinsen, Meduser, Ctenophorer og Hydroider, p. 182, tab. IV, figs. g—12. 

The colonies form upright, robust rhizocaulomes, often combined with creeping parts, which 

spread out in plates over the underlayer. The closely set hydrothecz are cylindrical, somewhat irregul- 

arly bent, with their outer portion nearly perpendicular to the branch axis. The hydrotheca has a 

conically closing distal portion, exhibiting no distinct limitation from the remaining part of the same. 

Between the hydrothece are the nematothece, which are very numerous, and closely packed; they 

are slender, cylindrical, somewhat irregularly curved, with a distal, laterally situated oval aperture, in 

which are some few large nematocysts. 

The gonothecze are wedged in between the nematothecze and the hydrothecz; they differ neither 

in form nor in size from the hydrothece, and their nature can thus as a rule only be determined from 

section preparations. 

Material: 

“Ingolf? St. 29 65°34’ N., 54°31’ W.; depth 68 fathoms 0,2° 

el) Bgl OS a Ng Sa ae Me = 55 eae 
— Holstensborg Harbour — 30 — 

Greenland: Egedesminde (without further details) 

Store Hellefiskebanke, depth 24 fathoms : 

-- — north of Holstensborg ( — ms aa Levinsen’s 

Holstensborg ( — — — ) vee 

Godthaab, depth 60—70 fathoms Bet 

Davis Strait — 100 — 

Iceland: Hritafjord, depth 45 metres. 

Lafotina maxima is a typical arctic species, belonging to the upper half of the littoral region 

(fig. IX). The most southerly records of its occurrence are from Godthaab in Greenland, and Hritta- 

fjord in Iceland; in the Norwegian waters it has hitherto only been met with in Ramfjorden, near 

Troms6 (about 69°30’ N.) 

Gen. Campanulina van Beneden. 

“Colonies with sympodial growth and stalked, radially symmetrical hydrothece. ‘The closing a 

apparatus of the hydrotheca is formed by the distal folding portion of the hydrotheca wall, and goes 

over into the same without sharp limitation. When folded down, the closing apparatus covers the q 

hydrotheca with a conical lid. The gonothece differ in appearance from the hydrothece. 

Kramp, in his exposition (1911 p. 383) merely draws attention to the stalked hydrothece of q 

the genus as opposed to the sessile in Cuspidella and Lafoéina, Further, secondary characters are, it 

would seem, here also to be found in the growth types of the colony, whether stolonial or sympodial. 
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Thus the two last-named genera have, as far as we know, always stolonial colonies, whereas in 

Campanulina they are invariably sympodial. 

Campanulina turrita Hincks. 

1868 Campanulina turrita, Hincks, A History of the British Hydroid Zoophytes, p. 190, pl. 36, fig. 2. 

Upright sympodial colonies with monosiphonic hydrocaulus, ringed throughout. The stem 

slightly zigzag. Stem and branches are divided into slightly pronounced internodia, bearing distally 

40 

40 

sneeee cesses secvece 200 m, ania wwe 000M, cerca eee 1000 M. sta micas veinetn dt OOO Ms 

Fig. IX. Finds of Zafoéina maxima in the Northern Atlantic. 

‘an apophysis and one or two short-stalked hydrothece; from the apophysis the next internodium 

projects. At irregular intervals, one of the hydrothece is replaced by a branch, so that the colonies 

assume an irregularly bushy appearance. The hydrothece are fairly large, and when closed, about 

twice as long as broad; they are practically cylindrical, with evenly curved proximal part. Diaphragm 

lacking. Closing apparatus passes over without distinct limitation into the lower portion of the hydro- 

theca wall; it closes conically over the indrawn polyp. 

The gonothece are set upon short, ringed stalks, projecting from the stem or branches beside 

the hydrotheca stalks. The gonothece are small, slender, reversed conical or cylindrical with gradu- 

ally tapering basal part; they are cut off transversely at the distal end. The gonophores develope 

(according to Hincks) into free medusz. 
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Material : 

“Ingolf’, Holstensborg Harbour, on alge. 

Greenland: Smallesund near Egedesminde, on alge. 

In one of the colonies from Smallesund, a distinct renovation is discernible; unfortunately, it 

cannot be determined with certainty whether the primary individual has been a hydrotheca or a gono- 

theca, but the size would seem to suggest a primary hydrotheca. We have in this case: not a hetero-_ 

morphotic renovate, as the renovate is a fully developed, stalked hydranth. The instance in question — 

calls to mind Levinsen’s description (1892) of renewal of individuals in certain Campanularide. q 

The new find of Campanulina turrita from Greenland is highly interesting. Since Hinck 

found the species in Ireland it has only been recorded by Levinsen (1893 p. 181) at Egedesminde; 

from Holstensborg Harbour, the “Ingolf” brought home a whole series of finely developed colonies. q 

Sub-family Calycellinae.’ 

Campanulinide with closing apparatus formed by the original roof of the hydrotheca. 

Gen. Calycella (Hincks). 

Creeping colonies with tubular hydrothecze, the closing apparatus sharply marked off from 

hydrotheca itself, and easily falling off The closing apparatus is formed by the peripheral parts 

the original hydrotheca roof, the central portion of which is discarded; the closing apparatus is a fold 

membrane folding conically over the indrawn polyp. The hydrotheca lacks diaphragm. 

Calycella syringa (Linné) Alder. 

1767 Sertularia syringa, Linné, Systema Nature, ed. 12, vol. 1, p. 1311. 

1860 Calicella syringa, Alder, Descriptions of a Zoophyte..., p. 73. 

1868 La/fota pygmea, Alder, pars, Hincks, A History of the British Hydroid Zoophytes, p. 205. 

Colonies creeping. Hydrothecze tubular, often somewhat bent, with slightly outward cu 

opening margin; they are borne upon stalks, short or long, furnished with a varying number of rin 

The closing apparatus is sharply marked off from the thicker wall of the hydrotheca, and easily 

off; it consists of an entire membrane, which folds down on definite lines, forming a conical roof o 

the indrawn polyp. E r 

The gonothece are attached by short, ringed stalks to the stolons. They are oval, smoo th, 

Gonophores heteromedusoid. 

Material: 

“Ingolf’ St. 95 65°14’ N., 30°39’ W.; depth 752 fathoms, 2,1° 

“Thor” 64°16’ N,, 22°17’ W.; — 50 metres 
= 64°02’ N., 22°33, W.; — 34 — 

1 As the genus Campanulina belongs to the preceding subfamily, the present subfamily should not be called Camp a 
nulinine but better Calycelline, : ; 



HYDROIDA II 

Greenland: Godhavn (without further details) 

Egedesminde ( — _ — ) 

Store Hellefiskebanke off Holstensborg, depth 18—20 fathoms 
Sukkertoppen, on Boltenca and on alge (without further details) 
Davis Strait, depth 80—100 fathoms (s.= - — ) 

Iceland: Seydisfjord ne 6 es 

Vadlavik ih So 

: Rédefjord -- 95 metres 

Djupivogur _ 8 fathoms 

Vestman6 — 10-15 — 

Skagi — 40 metres 

Hvalfjord _ 46 — 

Stykkisholm ~ 30 fathoms 

Onundarfjord _ a 

Skjalfandibugt — 28 — 

Bredebugt 65°17,5’ N., 23°32' W., depth 7—12 fathoms 

6 miles W. of Iceland (without further details) 

The Faroe Islands: 6 miles N. by W. of Kalsé, depth 60 fathoms 

Deep hole at north point of Nols6, depth roo fathoms. 

40 

i" 200 mM. ware eee 600m. te eee 1000M, comin sven sees 2000 M. 

Fig. X. The distribution of Calycella syringa in the northern Atlantic. 

In the hatched regions the literature denotes a common occurrence, 

The Ingolf-Expedition. V. 7, 
. 
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It is evidently this species which is partly mentioned under the term Lafoéa pygmea; according 

to Hincks (1868 p. 205) some of Alder’s original drawings show a conical lid in this species, which 

at once shows that Alder’s specimens, or at any rate some of them, must have been Calycella syringa. 

That Lafoéa pygmea is here only partly noted as synonymous with this species, is, as indicated under 

Lafoéa gracillima, owing to the fact that several writers at any rate have recorded creeping colonies 

of the latter species under the same name. 

Calycella syringa appears to be a wholly cosmopolitan species, which has been met with in all 

seas. Its bathymetrical area is very extensive, ranging from about 6 metres down to nearly 1500; it 

should nevertheless be observed that its occurrence in the abyssal region is exceptional, its chief area 

of distribution being restricted to the middle and upper parts of the littoral waters. Within the area 

‘investigated (fig. X) we find that it is apparently lacking along the greater part of the east coast 

of Greenland, where it is first met with far to the north, about 76° N. Its occurrence under high arctic - 

conditions is altogether scattered, save where an intermixture of warmer water is discernible. 

Gen. Tetrapoma Levinsen. 

Stolonial colonies with tubular or narrowly bell-shaped hydrothece without diaphragm. Closing 

apparatus formed by the original roof of the hydrotheca, and separated by a marked limitation from 

the thicker hydrotheca wall; it consists of (four) separate triangular plates, each attached in a sinus, 

between as many hydrotheca teeth. The polyps have a uniformly developed gastral endoderm, and 

lack outer ectoderm lamelle. 

In a previous work (1909 p. 165) I united this genus with Lovemella. Kramp (1911 p. 383) 

separates them again as two genera, chiefly, it would seem, on account of the number of plates in 

the lid. This feature can hardly be called important as a generic character; there is, however, another 

distinguishing feature of greater significance, which renders it necessary to separate the two genera, _ 

Hincks (1868 p. 178) especially mentions in Lovenella clausa {Lovén) the presence of a diaphragm, a 

formation which does not appear to be found in Ze¢rapoma quadridentatum, and which warrants generic 

distinction. Secondarily, this separation is supported by the fact that Ze¢vapoma has stolonial colonies, 

while those of Lovenella are sympodial.! 3 

Levinsen (1913 p. 283) observes in a footnote, regarding Zetrapoma, “This genus must, no 

doubt, be united with Zhyroscyphus”. In this I am for several reasons unable to concur. In the first 

place, Zhyroscyphus has a distinct diaphragm, and hydrothece of bilateral structure; in the second, 

the structure of the polyp also is entirely different. Zhyroscyphus, with its ectoderm lamelle and inci- 

pient blind sack formation, as also the differentiated gastral endoderm, exhibits closer relationship with 

Sertularude, and should probably far rather be considered as a primitive genus of this family. 

Tetrapoma quadridentatum (Hincks) Levinsen. 

1874 Callycella quadridentata, Hincks, On deep-water Hydroida from Iceland, p. 149, pl. 8, figs. 17—20. 

1893 Tetrapoma quadridentatum, Levinsen, Meduser, Ctenophorer og Hydroider, p. 180. 

1 Comp. also Lovenella corrugata Thornely (Broch 1914 p. 32). 
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Creeping colonies with tubular hydrothece. The hydrotheca stalk is irregularly, but distinctly 
ringed or spirally coiled. The hydrothece pass over evenly into the stalk, they are somewhat 
expanded at the base, then tapering slightly upwards, to expand again a little towards the open- 
ing margin, which curves somewhat outwards. The opening margin itself has four low, but distinctly 

_ discernible teeth, and has four triangular opercular plates fastened between them. 

; The gonothecee are unknown. 

4 Material: 

Greenland: Egedesminde, depth 30—so0 fathoms. 

Scattered specimens of this high-arctic species have been found at West Greenland, Spitzbergen, 

in the Murman Sea, the Barents Sea, the White Sea, the Siberian frozen Sea and the Sea of Okhotsk 

_ and must thus doubtless be referred to the circumpolar species. It belongs to the middle parts of the 

littoral region. 

’ 

Family series Haleciina nov. 
- 

Family Haleciide. 

The hydrothece are radially symmetrical and very small, at times practically altogether dis- 

appearing; they have as a rule a basal cavity, often marked off from the hydrotheca itself by a dia- 

ragm. The hydranths are large, and cannot be drawn quite into the hydrothece. They have a 

conical proboscis, and their gastral endoderm falls into two divisions, answering to the fore-stomach 

; and stomach of the polyp, which as a rule are separated by a limit indicated by a more or less marked 

_ ting furrow round the body of the polyp. The basal part, the stomach, forms the digestive portion. 

The polyps are radially symmetrical in structure. The colonies are stolonial or sympodial, with simple 

or derived growth of the tips. 

Gen. Halecium Oken. 

fA Creeping stolonial, or upright sympodial colonies with small radially symmetrical hydrothece 

with basal cavity. The diaphragm can be present or lacking. Nematothece and nematophores lacking. 

_ The gonophores are developed in gonothece. 

: The Halecium colony, in species with polysiphonic stem, often presents a peculiar appearance, 

4 differing greatly from that of other hydroid colonies, as the polysiphonic main stem, which is gener- 

ee ally very strongly developed, most frequently presents the same impression as an altogether irregularly 

_ branched thizocaulome, while the outer parts of the branches almost always exhibit regular ramifica- 

a tion. Halecium minutum Broch especially, seems in some respects to take up a remarkable and 

4 exceptional position; according to Kramp’s observations (1913 p. 5) it can at times exhibit large colon- 

ies of composite structure with rhizocaulome-like polysiphonic main stem and main branches, while 

otherwise, the species normally presents small, monosiphonic colonies proceeding from a network of 
5* 
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creeping stolons. This thus confirms, as Kramp points out, the doubts which have been expressed 

by certain previous writers as to the fundamental importance of the structure of the colony for hydroid 

systematics, and partly effaces the limit between creeping species and species with upright, composite 

colonies. 

The genus Halecium is characterised by the lively renovation of its hydranths. This should, 

it would seem, be explained as due partly to the lack of special defensive individuals, partly to the 

minimal size of the hydrothecz, and finally also to the large dimensions of the polyps, which probably — 

render them particularly attractive to creatures preying upon hydroids generally. The marked reno- 

vation activity often leads to the formation of whole piles of hydrothece, or apparently small branches, 

for which Schydlowski (igor) has introduced the term “pseudohydrocauli”. 

Not infrequently also, heteromorphotic renovates may be observed; I have previously (1909 p. 

151) noticed that the formation of gonothecz as heterorenovates is characteristic of the male in Hade- 

ctum ornatum Nutting. Heteromorphotic renovates of a more accidental nature will be noted later 

on in several species; these are of great interest, since renovates of this kind have, according to 

Hadii (1915) only been met with in nature among Halecium and Synthectide. The question has, 

however, been too little studied as yet to permit of our drawing further conclusions from this, but 

the point should be kept in mind, until it has been fully cleared up. 

Halecium halecinum (Linné) Oken. 

1758 Sertularta halecina, Linné, Systema Naturae, Ed. 10, p. 809. 

1815 Halecitum halecinum, Oken, Lehrbuch der Naturgeschichte, vol. 1, p. 9I. 

Stiffly built, as a rule doubly pinnate colonies with polysiphonic main stem. The branches — 

are as a rule pinnately ramified in the same plane as the main stem, or the colonies may, more rarely, 

assume an irregular bushy shape. The minor branches are divided up into regular internodia, the 

length of which is about twice the distal breadth. The primary hydrothecze are low, often almost 

like a mere opening in the branch apophysis at the distal end of the internodium. The secondary 

hydrothecze are small, with a large basal cavity, generally somewhat asymmetrically developed, and 

having the basal part of its adcauline wall highly concave. The hydrothecee are somewhat broader ; 

at the aperture than at the well-developed, fairly strong diaphragm; the opening margin is not q 

curved outward. J 

The gonothece are large, and proceed from the apophysis at the base of the primary hydro- 

thece. The males are narrowly cylindrical to elongated oval, tapering below, distally cut off trans- 2 

versely, or more often broadly rounded. The female gonothecz have a distal laterally placed aperture 4 

with a pair of hydranths; the aperture is furnished with a short cylindrical neck, and situate normally — : 

at the distal end of the hydrothecze; more rarely, the distal part of the gonotheca may be domed 

somewhat forward, so that the opening is a little below the point. The gonotheca is slender, almost 

entirely straight or slightly convex on the side opposite the pair of hydranths, and tapering evenly 

downwards. 
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Material: 

“Ingolf? St. 7, 63°13’ N., 15°41’ W., depth 600 fathoms, 4,5° 
gee og, 64°18 N., 27°00 W., =. 995.5 1 58° 

— - 54, 63°08’ N, 15°40. W, — 601 — 39° 

“Thor” 63°30’ N., 20°14" W., — 80 metres — [labelled Halecium halecinum, H. 

Beant and H. labrosum|. 

Greenland: Cape Tobin, depth 57 fathoms (East Greenland Expedition). 

Iceland: Vadlavik (depth not stated) 

Vestmané, depth 30—40 fathoms [labelled Halecium halecinum and H. Beanit| 

1o miles W. of Akranes (depth not stated) [labelled Halecium Beanii]. 

Between Iceland and The Faroe Islands, depth 192 fathoms (without further details) 
The Faroe Islands: 6 miles N. by W. of Kalsé, depth 60 fathoms 

Stokken 2 miles in S22E, — 55 — 

Deep hole at north point of Nolsé, depth 100 fathoms. 

Glyversnzes near Thorshavn, on red alge. 

Borénzs 13 miles in N.75W., depth 30 fathoms. 

Halecium halecinum is generally of somewhat coarser build than Halecium Beaniti, but a good 

deal finer than Halecium scutum; it is often extremely difficult to distinguish these species one from 

: n¢ other, especially when the colonies assume an altogether irregular form, which 

males in particular are inclined to do. The. female gonothece in Halecitum 

cinum will, in their normal er with the quite terminal lateral opening, 

quently occurs, the distal portion of the gonotheca is domed forward, so that 

€ aperture is found somewhat below the point on one side of the gonotheca, 

e identity is by no means easy to determine. True, Halecitum scutum is in 

instances of far coarser build than the two others, but the variation in dim- 

ons is within each of the three too great to permit the fixing of proper size _ 
Fig. XI. Halecium hale- 

nits; they would be found to overlap considerably. A useful general character cinwm. Internode with 

hydrothece. From the 
% Faroe Islands at north 

the secondary hydrotheca (fig. XI); the basal part of the adcauline wall is more point of Nolsé. ( 60). 

rongly developed, and highly curved, so that the hydrotheca axis thus diverges widely from the 

branch. On the other hand it must be remarked that the hydrotheca aperture is perpendicular to the 

itudinal axis, a feature whereby the species is distinguished from Halecium Beanit. 

Halecium halecinum has an extremely wide area of distribution, and is very common right up 

the Mediterranean; it has also been recorded from waters south of the Equator. In the northern waters, 

t Halecium halecinum is the asymmetrical development of the basal cavity in 

the species appears as a boreal character form, with warmer tendency (fig. XII) and is mostly met 

th in the middle part of the littoral region; at times, however, it may penetrate right down into 

_ the abyssal, as at the “Ingolf” St. 54, where it was taken in a depth of over 1300 metres. In purely 

arctic waters, it is very rare, and records of its occurrence there must be treated as doubtful, as it 
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has evidently on several occasions been confused with Haleciwm scutum. The same applies in part 

to certain of the records from southern waters, where the species has undoubtedly often been mixed 

up with Halecitum Beanit. 

Halecium Beanii Johnston. 

1847 Halecitwm Beantt, Johnston, A history of the British Zoophytes p. 59, pl. 9, figs. 1-2. 

Upright densely built colonies with polysiphonic, fairly robust main stem, and monosiphonic, 

pinnately. ramified outer branches; the ramification of the colony presents asa rule a main plane. The 

60 40 : 20 iY 

ee eens O09 Mi Sah reaver looom, Sees aces OORT 

Fig. XII. The distribution of Halecium halecinum in the northern Atlantic. 

In the hatched regions the literature denotes a common occurrence. 

minor branches are divided into slender regular internodia; the distally situate, hydrotheca-bearing 4 

apophyse is almost of the same breadth as the branch itself, and sharply defined; the length of the 

internodium is about 2—2.5 times the distal breadth (including apophyse). The hydrothecz small, 

bounded on the lower side by a slight diaphragm. The primary hydrothece are hardly more than 

an aperture in the apophyse, and the hydranth is evidently very soon renewed; the basal chamber of 

the secondary hydrotheca is symmetrical, with a distinctly marked basal expansion; above this the 

hydrotheca stalk is narrowest, its breadth increasing slightly from there until it passes over into the 

somewhat obliquely set hydrotheca; the latter is a little broader at the aperture than at the diaphragm; 

opening margin not outward curved. 

Gonothecee of medium size, proceeding from the apophyse of the primary hydrothece. The PEIN spa ala 

* 
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males are very elongated oval, the females elongated oval to sausage-shaped, highly curved, with a 
short cylindrical neck in the middle or on the basal half of the gonotheca, and on the concave side 
of the same. Opening margin level; in the opening itself a pair of hydranths. 

Material: 

“Thor” 63°30' N., 20°14’ W., depth 80 metres. 

The Faroe Islands: Borénees 13 miles in N-75W., depth 30 fathoms. 

On a previous occassion (1913 p. 13) I stated that Halecium Beanit should be regarded as a 
variant of Halecium halecinum; further investigations have, however, shown that this is not correct, 

even Pough the two species, more esaaioes 

: easily confused, the form of the gonothece being 

typically different; in comparison with the follow- 

i g species it should be noted that the aperture 

in Halecium Beant lies roughly in a line with 

the basal and distal end of the gonotheca, and 

the neck axis closely approaches, if not entirely 

inciding with, this line. (Fig. XIII). The bran-— 

es are, in Halecium Beanii, often slenderer than 

in Halecium halecinum and Halecium scutum, and 

the apophyse is somewhat more marked; in addit- ¥ ; 

ion, the basal chamber of the secondary hydro- Fig. XIII. Halecium Beanii. 

ca is” symmetrically developed, and not asym- @ Internode with hydrothece. 4. Gonotheca 9. From the 

trical as in Halecium halecinum; finally also, ES ee ae ne er ee 

‘the oblique position of the hydrotheca aperture as towards the axis serves to distinguish Lea 

Beanti from the two related species mentioned. 

——- The geographical data for Halectwm Beanit are extremely unreliable as regards the northern 

waters; the species is, as I have frequently been able to perceive, often confused with Halecium scutum 

in arctic, with Halectum halecinum in boreal areas. In all probability, it is a heat-loving form, which 
- ce a 

ceptionally penetrates into the northern waters. 

Halecium scutum Clark. 

876 eriuse scutum, Clark, Report on the Hydroids..... Alaska and the Aleutian Islands, p. 210, 

pl. 10, figs. 13—14. 

Robust colonies with polysiphonic main stem. The outermost small branches exhibit an almost 

-tegular pinnate ramification in the same principal plane as that in which the branching of the colony 

falls; more rarely, the colonies may be quite irregularly bushy. The minor branches are divided up 

into internodia, the length of which is about twice the distal breadth (apophyse included). The primary 
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hydrothece are low, often hardly more than an opening in the apophyse, which is distally placed, and 

distinctly marked. The secondary hydrothece are likewise small, with a fairly large basal chamber, 

which is almost always symmetrically developed. The hydrothecee have a thin, but well-developed 

diaphragm; they expand towards the aperture, but have no outward curving margin. 

The gonothece are small, and attached to the apophyse at the base of the primary hydrothecz 

The males are cylindrical to elongated oval, tapering downwards, broadly rounded distally, or cut off 

transversely. The female gonothece have a laterally placed opening with a pair of hydranths; the 

opening margin has on its inner (adthecal) side a short, broadly lingueform protuberance. The gono- 

theca openings are situated between the middle and the distal end of the gonotheca, rarely quite 

distally. The gonotheca is often somewhat irregularly bent. 

Material : 

“Ingolf’ St. 31, 66°35’ N., 55°54’ W., depth 88 fathoms 1,6° 

~~ + 34; 005°17".N ° S417" OW, See 
Greenland: Sukkertoppen (without further details) ce 

Davis Strait, depth 100 fathoms (without further details) [labelled Halectum Beanii| — : 

Iceland: Vadlavik, (depth not stated) [labelled Halectum Beaniz| : 

Between Iceland and The Faroe Islands: 63°15’ N., 9°35’ W., depth 270 fathoms [labelled Hale- — 

cium Beanii) — 

The Faroe Islands: Deep hole at north point of Nols6, depth 100 fathoms 

61°40’ N., 7°40’ W., depth 135 fathoms 

Kara Sea: “Dijmphna” [labelled Halectum Beaniz]. 

It is not without a certain doubt that we can admit Halectum scutum as a distinct species 4 

and not as an arctic form of Haleciwm halecinum. From a geographical point of view, as also with P 

regard to most of the variational features, it stands in almost exactly the same relation to the last-— ; 

named species as the arctic forms of several other more or less cosmopolitan hydroids. And it is also j 4 

Halecium scutum which has formerly (Broch 1909 p. 144) been noted as forma gigantea of Halecium — 

halecinum. 3 

A comparison of the two species reveals various points of resemblance. Bonnevie’s state- — 

ment (1899 p. 57) “ramification in all planes” as a characteristic feature cannot be admitted; it applies 

as a matter of fact far more to the exceptions, the great majority of the colonies exhibiting a decided = 

main plane in which the ramification takes place. On the other hand, the short and broad internodia _ 

(fig. XIV a) are typical, and differ not a little from Haleciwm Beanti, with which the species has espe- 

cially been confused. The secondary hydrothecz differ normally from Halecium halecinum in having — 

a symmetrical and proportionately lower basal cavity, and from Hfalectum Beant in having the plane 7 

of the aperture perpendicular to the longitudinal axis. — The frequent confusion of Haleciwm scutum ; 

with Halecium Beanit is due to the great variability of the female gonothece (figs. XIV 6—) which 4 

not infrequently (e—/) resemble strongly those of the latter species. We should, however, note that 4 

in Halectum scutum the aperture and its short neck are as a rule obliquely placed, diverging widely 

from the line between the stalk of the gonotheca and its top; in addition, the gonotheca has an 
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adthecal lingueform protuberance which is lacking in Halecitum Beanii. The extreme variants in the 
other direction, (6 and c; 4) are markedly suggestive of broadly built gonothece in Halecium halect- 
num, so that fertile colonies likewise may here often be confused. The illustration c shows a gono- 

_ theca which has arisen as a heteromorphotic renovate. 

b c e 

Gg Fig. XIVa—r. Halecium scutum. 

aa. Internodium and secondary hydrotheca. Davis Strait 
100 fathoms (X< 60). 

= Ese: Gonothecee from a colony (9) in Kara sea (X 30). 

_  f—h, Gonothece from a colony (9) in Davis Strait 
Be depth 100 fathoms (x 30). 
. Every gonotheca contains fully developed 
d planula larvae. 

— The material includes several specim- 

2 ens of Halecium scutum which had _previ- 

_ ously been determined as Halecium Beanit; 

_ this shows, that extreme caution should be 

_ Observed in dealing with records in literature 

4 of the last-named species, the occurrence of 

which under arctic conditions is, as above ‘ 

3 mentioned, doubtful. Haleciuwm scutum, on the other hand, is an arctic character form, with circum- 

polar distribution. In the waters investigated (fig. XV) it is found in the lower part of the littoral 

Halecium curvicaule v. Lorenz. 

4 1886 Halecium curvicaule, v. Lorenz, Polypomedusen von Jan Mayen, p. 25, pl. 2, figs. 1—2. 

Colonies creeping or upright, with irregular, more rarely almost dichotomic ramification, mono- 

The Ingolf-Expedition. V. 7. . 6 
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from an almost spherical apophyse situate close under the terminal hydrotheca. The hydrotheca itself 

is low, somewhat broader at the aperture than at the faint diaphragm, more rarely with margin slightly 

bent over. Secondary hydrothecze occur in smaller numbers. The hydrotheca stalks are as a rule 

fairly long, as a rule with a couple of rings below. 

The gonothecz proceed from the hydrotheca stalks close under the polyp, and are attached 

by a short, often almost quite rudimentary stalk, or are exceptionally formed as heterorenovates in the 

hydrothece. The males are elongated oval or narrowly egg-shaped, attached to the colony by their 

narrower end. The female gonothece are practically pear-shaped, laterally compressed, and with a 

pair of hydranths in the distal, asymmetrically placed opening; on the side opposite this aperture, the 

40 
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Fig. XV. Finds of Halecium scutum in the Northern Atlantic. 

© Localities of Halecium Beanit after Kramp (1914), referring to Halecium scutum. 

gonotheca has 2—g transverse furrows, more or less pronounced, at times almost imperceptible; they 

never reach right round the gonotheca. 

“Ingolf” St. 29, 65°34’ N., 54°31’ W., depth 68 fathoms, o0,2° 

Greenland: Egedesminde (without further details) 

Iceland: Bakkefjord, depth 10 fathoms 

Hvalfjord, — 46 metres. 

A detailed description of Halectum curvicaule has been given by Dons (1912 p. 61) who shows, 

that Halecium mirabile Schydlowsky and Halecium repens Jaderholm are synonyms to this species. 

| 
! 
| 
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Examination of a large amount of material leaves no doubt as to the correctness of this. The species 

is enormously multifarious in its power of variation, and has a remarkable capability of changing its 

appearance; an examination of the branches, however, will always reveal the characteristic, almost 

spherical apophyse typical of the species, and the distinguishing characters established are seen to be 

founded on growth stages. 

Dons does not appear to have noticed that his figure D, 5 shows how the male gonotheca 

ean be formed in hydrotheca as a heteromorphotic renovate. This is particularly interesting in the 

case of the present species, since other heteromorphotic renovates likewise appear in the same in nature, 

as tendril-like stolon formations in place of hydranths. Dons mentions such renovates, with illustra- 

sterseresseneeanse 200 M, ------- 600m. es .1000m. Shen eaiCegccaeets COON: 

Fig. XVI. Localities of Halecium curvicaule in the Northern Atlantic. 

tions, and points out that these very features have served as the basis on which the species Halecium 

mirabile was established. The species is thus characterised by a less lively hydranth renewal, but has 

on the other hand a more marked tendency to form heteromorphotic renovates than most other forms 

of Halectwm. 

Halecium curvicaule is a markedly high-arctic species, belonging to the littoral region. Only 

quite exceptionally does it penetrate into boreal waters (fig. XVI) as for instance at Iceland. Off the 

coast of Norway it has not yet been met with south of Bjarkoy. 

Halecium muricatum (Ellis and Solander) Johnston. 

1786 Sertularia muricata, Ellis and Solander, The natural history of many curious an uncommon Zoo- 

phytes, p. 59, pl. 7, figs. 3—4. 

1847 Halecium muricatum, Johnston, A history of the British Zoophytes, p. 60, pl. 9, figs. 3—4. 
6* 
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Upright colonies with polysiphonic, irregularly ramified main stem, and regular singly ¢ 

doubly pinnate branches; the outer, minor branchlets regularly alternating. The hydrothecz small, wit 

expanded margin, especially on the adcauline side; the basal cavity is large, somewhat asymmetri 

developed, with a markedly convex adcauline wall and a straight or slightly concave abcauline wall. 

inserted asymmetrically on a laterally placed apophyse at the distal end of the internodium. Th 

branches are divided into internodia, which often exhibit one or two basal constrictions. 

The gonothecz proceed from the tubes of the stem. They are large, somewhat flattened, 

furnished with spiny longitudinal ribs on the flat side. 

Material: 

“Ingolf” St. 29 65°34’ N., 54°31’ W., depth 68 fathoms 0,2° 

Se BR 05 17 NS. 54°17. We: secre eee 
-- - 84 62°58’ N., 25°24’ W, — 633 — 4,8° 

“Thor” 65°52’ N., 23°58’ W., — 62 metres 

= 64°16! Nie 22007 Ws, —- 50 — 

— 64°16’ N., 11°15’ W., — 373 — 

Greenland: Egedesminde (without further details) 

Store Hellefiskebanke ( — a — ) 

Store Hellefiskebanke depth 24 fathoms 

Davis Strait ( — — — ) — 100 — 

Ingmikertok, Angmagsalikfjord (East Greenland Expedition) 

Iceland: Mouth of Hornafjord (depth not stated) 

Rodefjord, depth 80 fathoms 

Djupivogr — 8 — 

Vestmand — 10—15 — 

10 miles W. of Akranes (depth not stated) 

Stykkisholm, depth 30 fathoms 

Bredebugt 65°17’ N., 23°32’ W., depth 7—12 fathoms 

Adelvik (depth not stated). 

The Faroe Islands: 7 miles N. by E. of Myggenes point, depth 57 fathoms 

6 miles N. by W. of Store Kalsé, — 60 — 

Deep hole at north point of Nolséd — 100 — 4 

5 miles SSE. of Bispen i 

Forma adyssalis: 

“Ingolf” St. 125, 68°08’ N., 16°02’ W.; depth 729 fathoms, —o0,8° 

Halecium muricatum, with its asymmetrically developed hydrotheca stalks or basal cavit 

and its slenderer form, stands out distinctly from the remainder of the northern Halecium species, and. 

is not easily confused. It is as a rule finely built, but may occur in large colonies with highly rami-_ 

fied polysiphonic main stem; the ramification then mostly proceeds in a main plane, but can also be 

altogether irregular, so that the colonies assume a quite bushy appearance. The margin of the hyd 
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theca can vary with regard to curvature, and may in extreme cases somewhat resemble Halectum 

labrosum; in Halecium muricatum however, we always find that the adcauline margin of the hydro- 

theca is more markedly curved, the abcauline less so. 

Normally, the length of the internodium is about three times its distal breadth (including the 

apophyse); we have, however, from the “Ingolf” St. 125, a colony which, from its extremely long inter- 

nodia, must be regarded as a deep-sea variant (fig. XVII 4), forma adyssalis nov. It is not unusual 

among hydroids to find that the colonies from greater depths exhibit an extension of the single branch 

parts; in this case, however, the tendency is pushed to an extreme, and at a first glance, the colony 

presents an altogether alien appearance. It is probably due to the fact that the species here occurs 

in the cold area, at the considerable depth of 729 fathoms. The colonies are very slender, about 10 cm 

high, with polysiphonic stems. The 

internodia of the minor branches are 

3—4 mm long, about five times the 

distal breadth incl. apophyse. The 

apophyse itself is very distinctly mar- 

ked and bears a slender hydrotheca. 

The hydrotheca has close under the 

diaphragm the typical adcauline thick- 

ening of the wall, the “pseudodia- 

phragm” which as a rule is also found : 

in the typical form. The hydrothecz Fig. XVII a2. 

exhibit the form typical for the spe- Halecium muricatum. 

cies; the secondary hydrothece are “ Mtemodium and hydrothece 
, from a typical colony from Store 

comparatively short-stalked, butother-  py.nesiskebanke depth 32 fath. 

wise of the same shape as the pri- %, Internodium with hydrothece 

mary. The colonies are sterile. From of forma abdyssalis from “Ingolf” 
St. 125. (X 40). 6 

the features mentioned it follows that 

the colonies cannot be taken as representatives of a distinct species; they should, however, be distin- 

guished as the type of a particular forma aéyssalis of the original species. 

Halecitum muricatum is a circumpolar arctic species, able to penetrate into the boreal region 

and out to the limits between this and warmer layers (fig. XVIII). Its principal occurrence is restricted 

to the upper part of the littoral region, but it may, as seen from the foregoing, penetrate far down 

into the abyssal. It was met with already by the Norwegian North-Atlantic Expedition at a depth of 

1350 metres. 

Halecium labrosum Alder. 

1859 Halecium labrosum, Alder, Descriptions of three new species of Sertularian Zoophytes, p. 351, pl. 13. 

Robust, upright, and irregularly branched colonies with polysiphonic main stem. The hydrothece 

are short, symmetrical, with markedly recurvate aperture margin. The basal cavity is very large, and 

bounded above by the base of the hydranth; the diaphragm rudimentary or entirely lacking. The 
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branches are divided into fairly short internodia, having a hydrotheca on the distal apophyse; the latter 

is often, though not always, separated from the basal cavity of the hydrotheca by a joint. 

The gonothece are very large, and proceed from the tubes of the stem and branches, or from q 

the apophyse. They are irregularly oval, flattened, without spines or ribs, the females are much larger q 

than the males, often more flattened in proportion, but otherwise of the same shape. 

Material: 

“Ingolf? St. 33 67°57' N., 55°30’ W., depth 35 fathoms 0,8° 

Greenland: Egedesminde (without further details) 

Store Hellefiskebanke ( — ne eee 

Davis Strait, depth 100 fathoms ( — = a 

— — _ 67°34' N., 55°20’ W., (depth not stated) 

Iceland: Vadlavig, depth 46 fathoms 

Vestman6é, — 28 — 

Halecium labrosum is an arctic species capable of penetrating into the boreal areas (fig. XIX). — 

In strictly arctic waters it is of very robust build, perhaps the coarsest of all arctic Halecium species, 

and can hardly be confused with others. In warmer parts, it assumes a somewhat finer structure, but 3 

should even here be reckoned among the robust forms. Bathymetrically, the species belongs to the 

upper part of the littoral region, and has very rarely been observed below this. The few records of 

its occurrence in the Mediterranean and Atlantic south of the boreal region demand renewed investi- 

gation, as much would seem to suggest that confusion has taken place. 

Halecium tenellum Hincks. 

1861 Halecium tenellum, Hincks, A catalogue of the Zoophytes of South Devon, p. 252, pl. 6, figs. r— 

?1911 Halecium textum, Kramp, Report on the Hydroids....... the Danmark Expedition, p. 368, p: 

XXI, figs. 5—6. 
Colonies upright, with monosiphonic hydrocaulus, and typical, somewhat irregularly sympodi: 

growth, The branches — the new hydrotheca stalks — proceed from close beneath the basis of the 

terminal primary hydrotheca, not infrequently in pairs, so that dichotomic ramification takes plac 

more rarely several branches from the same point. Pseudohydrocauli are of minor importance in th 

colonies, the renewal of hydrothece is not particularly active. The hydrothece are of medium si 

broadening upward from the slight diaphragm and terminating in an often recurvate opening margi 

The stalk of the secondary hydrothece is ringed, the branches are often ringed throughout the 

entire length, and exhibit at any rate distinct rings above their origin. oe 

The gonothecee proceed from the base of the primary hydrothece, or more rarely, they may 

be formed as heteromorphotic renovates in the hydrothece themselves. The gonotheca is somewhat 

flattened; viewed from the broad side they are elongated oval, with the distal part cut off transversely 

or broadly rounded; seen laterally, they are more egg-shaped, with a pointed distal part. They lack 

hydranth pairs. a 

Material: 

“Ingolf? St. 8 65°02,3' N., 23°56,2’ W., depth 11ro fathoms 7 5) 02;3 35 P 
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Fig. XVIII. The distribution of Halecitum muricatum (forma abyssalis +-) in the Northern Atlantic. 

In the hatched regions the literature notes a common, although scattered occurrence. 

40 
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Fig. XIX. The occurrence of Halecium labrosum in the Northern Atlantic. 

In the hatched parts the occurrence according to literature is scattered, no accurate details as to localities are given. 
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Greenland: Sukkertoppen, on Boltenza (without further details). 

Iceland: Brunnes, depth 4 fathoms 

Seydisford — 6 — 

Hvalfjord — 46 metres 

Stykkisholm — 30 fathoms. a 

The Faroe Islands: 6 miles N. by W. of Store Kals6, depth 60 fathoms 4 

Deep hole at north point of Nols6 — 100 — 

Glyversnes near Thorshavn, on red alge. ay 

There may be some possibility that the colony here a 

shown (fig. XX) from the “Ingolf” St. 87 does not altogether 

agree with Halecium tenellum. On comparing with the des- 

criptions given by Hincks (1868 p. 226, pl. 45, fig. 1c), Rit. 7 

chie (1907 p. 525), and Jaderholm (1909 p. 14) the gono- 

thece do not agree with those shown. Hincks describe 

them as follows: “the capsules vary in form, being broadly 

ovate, or slender and somewhat pointed above; they conta: 

a single, large gonophore”, His figure shows us a slender 

oval or more pear-shaped gonotheca broadly rounded at ) 

distal end. Ritchie’s description is as follows: “The gon 

angia are ovate, broad in the proximal region, obtusely pointed - 

in the distal. They are supported on short stalks, which « 

from the sides of the hydrotheca, and always from the low 

“segment in any hydrotheca tier". Jaderholm writes: 

notheken eirund, unter den Hydrotheken ausgehend und (nai 
Fig. XX. Halecium tenellum. 

9 from “Ingolf’ St. 87. 

By * a gonotheca formed as heterorenovate. thekenmiindung. Distale Zahne fehlen”. From the stateme 
(X 20). 

Thornely) auch von der Hydrorhiza und ats der Hydr 

here quoted, it is not easy to gain a clear impression of the 

gonangia, and none of them will altogether cover the present fertile colonies, of which there 

not a few in my material, and which agree with the specimen shown. 

The gonothece are here set on short stalks, close under the primary hydrothece, or ma 

exceptionally arise from the interior of the same; this agrees with the statements given above, } 

as also with a later observation by Ritchie (1911 p. 30) where however, nothing new is stated as to 

their shape. The gonotheca contains, as Hincks points out, a single large gonophore, but the state, 

of preservation of the material did not permit further investigation of this. On the other hand, the 4 

shape of the gonotheca agrees but ill with Hincks’s drawing, and forms rather a cross between 

the description given by Ritchie and that of Jaderholm, not improbably because the gonotheca — 

are somewhat flattened. In lateral view, they are egg-shaped, with a broad basal part, and pointed E 

distal end; viewed from the flat, on the other hand, they are more elongated oval, more or less trans- — 

versely cut off at the distal end. On comparing this with the passage from Hincks’s description 

quoted above, we find that his expression “broadly ovate, or somewhat pointed above” agrees after 7 
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all, as long as we bear in mind that the two statements refer to the gonotheca as viewed in the one 

case from the flat, in the other from the side. Consequently, all things considered, I regard the col- 

onies in question as representatives of Halecium tenellum. 

Jaderholm (1909 p. 55) notes Halecium Schneideri (Bonnevie) (1898 p. 10) as synonymous with 

Halecium tenelium; this, however, requires further justification. The shape of the colony, and the 

lively formation of pseudohydrocauli in Halecium Schnetdert, agree rather with Halecium minutum, 

but the identity of the species is altogether doubtful, from the data we possess. Should the female 

gonothecze prove to correspond with Schneider’s Halecium nanum (1808 p. 481) then we have here 

a species entirely distinct fromtll Halecium!tenellum and Halecium minutum. Similarly, it may be doubtful 

40 
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Fig. XXI. Finds of Halecium tenellum in the Northern Atlantic. 

whether the species noted by me (1913 p. 17) as Haleciuwm tenellum, from the Adriatic, really belongs 

here; the method of growth of the colony, and its dimensions, differ to such a degree from what is 

found in northern specimens of Halecium tenellum, that we must await demonstration of the gonothecz 

in the Adriatic form before we can determine with certainty whether it belongs to this species. 

The colonies agree on the other hand very well with the Haleciwm textum described by 

'Kramp (rg11 p. 368); the marked curvature of the hydrotheca margin in this species is not more 

pronounced than is frequently met with in Haleciwm tenellum; here, however, we must also await the 

finding of gonangia. It would also seem likely, as Kramp (1914 p. 1003) points out, that the Hale- 

cium crinis described by Stechow (1913 p. 79) belongs under Halecium tenellum; Stechow’s inter- 

pretation of the manner of ramification in the colony is based upon an entirely erroneous appreciation 

The Ingolf-Expedition. V. 7. 7 
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of the actual conditions; a point which has likewise been demonstrated by Kramp. Stechow’s 

drawings in the mentioned work are sadly schematic, and thus afford but poor support. 

FHlalectum tenellum belongs to the littoral region, and appears to occur but rarely deeper down q 

in northern waters. From records in the literature, the species is altogether cosmopolitan, penetrating 

far into the Arctic waters, albeit it must here evidently have been frequently confused with the related 4 

FHalecium minutum. Despite the fact that it is cosmopolitan, its occurrence in the boreal waters (fig. 9 

XXI) is remarkably scattered, and apparently irregular. It is probably considerably more common than — 

appears from the chart, but occurs often in insignificant little colonies which may easily escape notice. — 

Halecium minutum Broch. | 

1903 Haleciwm minutum, Broch, Die von ... “Michael Sars” ... gesammelten Hydroiden, p. 4, Taf. L ce 

figs. 1—4. a 

Colonies upright, generally with small, monosiphonic hydrocaulus, with regular, zigzag shaped — 

sympodial growth; these small colonies arise as a rule from creeping stolons, but at times the stolons ‘ 

may collect together into well developed, branched and polysiphonic rhizocaulome-like formations, _ 

from which small branches with sympodial ramification proceed. New branchlets arise from under the 

base of the primary hydrothecz, normally only one branch at the hydrotheca. The renewal of the @ 

hydrothecz is lively, and gives rise to pseudohydrocauli, which may more rarely serve as the base 7 

for secondary sympodial formations. The hydrothece are fairly large, expanding considerably upwards 4 

from the slightly developed diaphragm, and have as a rule a highly curved margin; the stalks of the q 

secondary hydrothece are ringed; the branches have distinct rings under the uppermost hydrotheca, — 

rarely elsewhere. 4 

The gonothece arise from the creeping stolons or from the tubes of the polysiphonic parts of | 

the colony. The females are very large, up to 3 mm. long, broad oval to round, and may not infre- q 

quently even be broader than long; they are highly flattened, with spines along the edge, especially ing 

the distal part. The male gonothecz are smaller, elliptical, and smooth; they may also proceed from 5 

beneath the base of the primary hydrothece. 

Material: 

“Thor” 66°19’ N. 23°14’ W.; depth 115—120 metres 

Greenland: Egedesminde (without further details) 

Iceland: 9 miles N.74°E. of Hornet, depth 38 fathoms 

Vadlavik, — 8 — [labelled Halectum tenellum| 

Djupivogr —- 8 — [ — — — | 

64°17’ N., 14°44’ W. — 75 metres [| — — — | 

Skagi — 40 — 

Hyvalfjord — 46 — [ — — Schnetdert| 

Skjalfandi Bay — 28 fathoms. 

Kramp’s studies (1913 p. 5) of Halecium minutum are highly interesting. He has succeeded 

in finding fertile female colonies, the identity of which is thus placed beyond doubt, but where the — 
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Fig. XXII. Finds of Halecitum minutum in the Northern Atlantic. 

small sympodial parts, normal in appearance, arise from enormous rhizocaulome formations instead of 

from creeping stolons. This, as Kramp also points out, places the question of growth conditions as 

generic character in a remarkable light; and what is worse, it shows us that the shape of the colony 

can even in specific limitation only be applied with great discretion, a point which has also been 

3 noted here under the heading of Za/oétide. Kramp thus supports my supposition (1909 p. 153) that 

_ the colonies which Jiderholm (1907) mentions from the Bering Sea under the name of Halecium 

telescopicum should more probably be ascribed to Halectum minutum. 

Halecium minutum is an arctic species which has doubtless a considerable distribution in the 
ro Polar Sea, but which is often confused with others, and especially with Haleciwm tenellum, as is also 

clearly evident from the list of investigation material given above. Apart from the Bering Sea, the 

species has been recorded at Spitzbergen, the Murman coast, east and north coasts of Iceland, northern 

east coast of Greenland, and several places along the west coast; finally also Fraser (1913 p. 168) 

has met with it at Nova Scotia, on the Canso Bank. The species penetrates but very slightly into 

the boreal region, as far as can be seen from the finds made up to now. 

Family Plumulariide. 

The hydrothece are small, sessile, approximately radially symmetrical, one side partly or en- 

tirely fused with the branches (tubes); the diaphragm is somewhat asymmetrical, The large polyps can 

practically speaking never be drawn entirely into the hydrothece, The sarcothece are two-chambered, 
” 

yf" 
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stalked and mobile, or small, rudimentary or entirely effaced, being represented merely by holes in 

the periderm, at times with slightly raised, asymmetrical edges. The margin of the hydrotheca is 

almost always without teeth. The colonies are monopodial with terminal growth point. The gastral endo- 

derm of the polyp is divided into a fore stomach anda digestive stomach part, the limit between them 

appearing as a constriction round the body of the polyp. 

As thus defined, the family covers the group Lleutheroplea auctt. but it also further includes 

such primitive forms as A7rchenfauerta, which lacks true sarcothecee. What have been taken for such 

are in reality merely low, as a rule somewhat asymmetrically developed margins round the aperture 

in the periderm through which the sarcostyle passes out. This formation cannot be altogether regarded 

as a parallel to the sarcotheca, which forms the fixed point of support for the sarcostyle, and is as a a 

tule furnished with a diaphragm in Pluwmularide. 

On the other hand, it must be admitted that there are certain transition forms which render 

the limit between Plwmulariide and Aglaophentide somewhat indistinct at times, as we find species — 

with both stalked mobile, and immobile, sessile sarcothecze; these forms must be regarded as primitive 4 

Aglaopheniide. Such transition forms are also met with as against Ha/eciide, though it has not in 

this case been found advisable to unite the two families. We find, as a matter of fact, in almost every ’ 

hydroid family such intermediate forms, the position of which is more or less a matter of doubt. If : 

entirely definite boundary lines had to be drawn, it would very possibly involve the reduction of the ~ 

entire group of hydroids to one or two families, But the heterogeneity would then be too great. In — 

the same way, the Plumulariide, as viewed by Nutting (1900) and Stechow (1913) make a too q 

heterogeneous group, which as both writers also admit, really comprises two very well defined main ‘ 

groups. As these two main groups differ in principle, as much as any two families in the other — 

family series of thecaphore hydroids, and as, moreover, the intermediate forms here are neither more 

numerous nor more marked than elsewhere, it will be correct to keep the two groups apart as sepa- | : 

rate families. 

Gen. Kirchenpaueria (Jickeli). 

Upright pinnate colonies, the stem bearing on its apophyses only undivided branches (hydro- E 

cladia) with several hydrothece, these being unilaterally arranged, and fused with the branch. Beside 

the nutritive polyps appear the sarcostyles, which proceed from holes in the periderm; these holes are 

often surrounded by a slightly raised, as a rule somewhat asymmetrically developed periderm collar. 4 

Paired sarcostyles lacking. 

Bedot (1916) reintroduces this genus, and defines it further in such a manner that the old — 

Sertularia pinnata Tinné appears as its typical species. 

In the list published in 1915,-“Nomina conservanda.. Unter Mitwirkung zahlreicher Spezialisten 
herausgegeben von Prof. C. Apstein” (Sitzungsberichte der Gesellschaft naturforschender Freunde, 
Berlin, Mai 1915) we find under polyps (p. 126—127) as type for Plumularia the Plumularia pinnata — 
L. This is well calculated to show that a list such as the one mentioned may easily manage to 
defeat its own ends. Within the very large number of species which are referred to the genus Plw- — 
mularia, the Plumularia pinnata takes up a quite exceptional position, owing to its reduced sarcothece, — 
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which are partly or entirely lacking, If we were to follow the list, we should then be obliged, as Pro- 
fessor M. Bedot writes me in a letter on this matter, to alter the generic name for all the over 200 
species which have hitherto been noted under genus Pluwmularia. There is, as Professor Bedot further 
writes, nothing to suggest that Lamarck, the founder of the genus, ever regarded Plumularia pin- 
nata as the type species in preference to any other then known species of the genus. There would seem 
much more reason to establish Plumularia setacea as type species. That a generic distinction should 
be made between Plumularia pinnata and the remaining species, where the sarcothecz are far more 
highly developed, and generally appear partly paired, is beyond all doubt; this Stechow (1913 p. 25) 
also points out, and suggests Airchenpaueria as generic name for the group, but without going further 
into the matter. 

There are indeed several objections to be made to the mentioned list as regards the hydroids. 
That the authors note the genera Clytia, Gonothyraea, Pasythea, Podocoryne, and Schizotricha, may be 
taken for a party contribution to the dispute as to leading fundamental principles in systematics, which 
has no place in such a list, given without justification or explanation; the effect here is merely to 
create confusion, not to form a basis for firm and tenable conditions. Here again there is no question 
of names rendered so familiar through the medium of the handbooks as to have any claim to acknow- 
ledgement on that count. Furthermore, the revival of a name such as Monocaulus is more confusing 
than the retention of the later, generally employed appellation Branchiocerianthus. The authors have 
here evidently failed to realise that the type species given, zmferator, does not as a matter of fact 
oceur at all in Allman’s original Monocaulus genus, which was founded on northern Corymorpha 
species with sessile gonophores, while the mentioned species was not found until later, by the “Chal- 
lenger”, and incorrectly placed in the genus Monocau/us, with the original diagnosis of which the spe- 
cies does not agree at all. We may further note the question as to whether Antennularia or Nemer- 
tesia should be retained. The latter name is generally adopted in later works by Stechow, Broch 
and Billard, and is likewise recognised in Bedot’s eminent historical nomenclature studies, and 

neither of the names can be said to be of over frequent occurrence in the handbooks; the retention of 

_ Antennularia is here less due to sound defensible reasons than it is a matter of taste. — But we can- 

not here go farther into details with regard to this list; the foregoing will be sufficient to show that 

_ in its present form it is far from attaining the end proposed by discussion as to the retention of names 

whose alteration would bring about confusion in zoological handbooks and teaching works. 

As regards the generic-name Kirchenpaueria, there may be some little hesitation. The name 

in question first appears as a synonym in Kirchenpauer’s paper Neue Bryozoen, Catalog IV des Museum 

Godeffroy, Hamburg 1869, where we find Kirchenpaueria elegans Greeff in litt. = Reichornia Greeffer 

= Kirchenpauer. In the Bryozoa literature it occurs again only in E. C. Jelly, Synonymic catalogue of 

the recent Bryozoa, London 1889, as Kirchenpaueria elegans Graeffe, Kirch. in litt. — Jickeli introduces 

the name in 1883 for a hydroid which, as Bedot points out (1916 p. 641) is identical with Plumularia 

pinnata, Strictly speaking then, we should according to the precise rules of nomenclature perhaps 

rather have taken another name, but I regard it nevertheless as most correct for the present to follow 

Bedot, as there can hardly be any risk of confusion thereby. The generic name Kirchenpaueria is 

therefore here maintained for the genus whose type is Sertudaria pinnata Linné. 

Kirchenpaueria pinnata (Linné) Bedot. 

1758 Sertularia pinnata, Linné, Systema nature, ed. 10, p. 813. 

1916 Kirchenpaueria pinnata, Bedot, Sur le genre Kirchenpaueria, p. 645. 

Upright, singly pinnate colonies with monosiphonic or more rarely, in the basal part polysi- 

phonic stem. Hydrocaulus divided into internodia with one or several apophyses alternating to either 



54 HYDROIDA II 

side. The apophyses have each an unbranched hydrocladium, divided by transverse joints into 

segments with numerous hydrothece. Each, or more rarely, every alternate internodium on the 

hydrocladium has on its distal half a hydrotheca entirely fused down its one side with the inter- 

nodium, or more rarely having a low free adcauline edge. The hydrotheca-bearing internodia are also 

distally furnished with a median pore, proximally with a median pore having raised edges, through 

which the naked sarcostyles pass. The length of the hydrotheca varies between ‘/, and '/s of that 

of the internodium. 

The gonothecee are situated on the stem or on the basal parts of the hydrocladia, without 
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Fig. XXIII The distribution of Kirchenpaueria pinnata in the Northern Atlantic. 

In the hatched regions a common occurrence is stated by the literature. 

special protective organs. They are oval to pear-shaped, smooth or spiny, often much flattened from 

the side. 

Forma ¢yfica. Short internodia with hydrothece in length from '/, to !/, the internodium. 

Forma elegantula (G. O. Sars) slender internodia with small hydrothece, length as a rule from 4q 

t/, to '/s of the internodium. 

Material (forma /yfzca): 

Greenland? (without further details). 

The Faroe Islands: (without further details) |= Plwmularia echinulata Winther |. 

The synonymy of the species has recently been worked out by Bedot (1916). It gives us an 

interesting insight into the variability of a species, and throws a sharp light upon several of the 
. 
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distinguishing features which have hitherto been regarded as good specific characters in Plumulariide. 
There are undoubtedly, among the numerous recorded species of Plumularia, synonyms in abundance, 
and the new species and varieties which are constantly being described do not make matters better, 
New forms demand not only morphological but also other justification, as is the case with the forms 
here noted. The variant group indicated as forma typica penetrates exceptionally (Plumularia Helleri) 
right into the Mediterranean, but has otherwise its main distribution in the boreal waters and in sub- 
antarctic regions, thus exhibiting a tendency to bipolar occurrence (cf. Broch 1914). Forma elegantula 
on the other hand, which is remarkable for its fine slender build, predominates under tropical-subtro- 
pical conditions, and is only on rare occasions met with in the temperate seas. 

The area of distribution for Kirchenpaueria pinnata forma typica in northern waters coincides 
in the main with the fields on the chart (fig. XXIII); it is likely, however, that new finds will be 
made off the coast of Iceland, and we must wait until the species has been further localised in Green- 
land waters, before the query on the label can be erased. Kirchenpaueria pinnata appears in the 

a northern waters as less susceptible to diminished salinity, and thus penetrates far up into the fjords; lower 
temperature, however, soon sets a limit to its progress. In the northern seas, it belongs to the littoral 

Nace eee ha 

tegion, especially the upper half of the same, and only exceptionally occurs down in the abyssal. 

Gen. Plumularia (Lamarck). 

; Upright, single or double pinnate colonies, the stem bearing on its apophyses undivided bran- 

_ ches (hydrocladia) with hydrothece unilaterally arranged, and partly or entirely fused with the branch. 

The apophyse lacks sessile large sarcothecee; the sarcostyles are situated in two-chambered mobile 

_ sarcothecze, generally a pair at the mouth of each hydrotheca. 

Plumularia setacea (Linné) Lamarck, 

a 1758 Sertularia setacea, Linné, Systema nature, ed. 10, p. 813. 

- 1816 Plumularia setacea, Lamarck, Histoire naturelle, vol. 2, p. 129. 

Single pinnate colonies with monosiphonic main stem. The stem is divided into short inter- 

nodia, each with a distal apophyse, turned alternately to either side. Each apophyse has a hydrocla- 

dium divided by transverse joints into internodia, of which latter every alternate one bears a hydro- 

theca and three sarcothece, and every other one or exceptionally two sarcothece in the median 

_ line; the hydrotheca-bearing internodium has a proximal, median sarcotheca, and a supracalycine pair 

at the opening of the hydrotheca. The length of the hydrotheca varies between '/, and '/; the length 

of the internodium. The hydrotheca is fused throughout its whole length with the hydrocladium. 

The gonothece arise from the branch apophyse on the stem. They are elongated oval, with 

4 a cylindrical, narrow, often somewhat curved neck; the males are smaller than the females. The colon- 

ies are as a rule hermaphroditic, with the male gonangia on the basal part. 

Forma /yfica: length of hydrotheca '/,—!/, the length of the internodium; the internodia com- 

_ paratively coarsely built. 
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Forma microtheca: length of hydrotheca '/,—1/; the length of the internodium; the internodia 

of slender build. 

Material (forma ¢yfzca): 

“Thor” 35°57' N., 5°35’ W., depth 740 metres 

Iceland: Vestman6, depth so fathoms. 

Plumularia setacea divides in the same manner as the foregoing into a widely distributed warm 

water variety, forma microtheca, and a temperate forma ¢yfzca, occurring both in subantarctic and boreal 

waters. Plumularia setacea is in northern waters a denizen of the middle and upper parts of the lit- 
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Fig. XXIV. The occurrence of Plumularia setacea in the Northern Atlantic. 

In the hatched parts the occurrence according to the literature is common, although scattered. 

toral region, whereas in warmer seas it goes fairly deep down into the abyssal region. The species — 

is altogether somewhat rare in the boreal area (fig. XXIV) and penetrates in considerable numbers 

only into the southern and warmest parts of the same. 

Plumularia Catharina Johnston, 

1833 Plumularia Catharina, Johnston, Illustrations in british Zoology, p. 497, figs. 61—62. 

Upright, pinnate colonies with simple or branched, monosiphonic, little pronounced stem. The 

branches proceed from the base of the hydrothecee on the stem, and are as a rule placed oppositely, g 

more rarely alternating. Stem and hydrocladia are divided into internodia by alternating transverse ; 

3 
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and oblique nodes; above a transverse joint there is an internodium bearing one or two unpaired 

sarcothecee in the median line, then the highly oblique joint, and an internodium furnished with a 
proximal, unpaired median sarcotheca, a large hydrotheca, and two supracalycine pairs of sarco- 

thecee. Of the supracalycine pairs of nematothece, the outermost is placed on small projecting apo- 
physes, the inner pair arises from the internodium on the inner side of these sarcotheca apophyses. 

_ All the sarcothecee are mobile. The hydrotheca is very slightly fused with the internodium, the 

 adcladial side has a free portion, in length equal to the hydrotheca opening or a little less, between 

*/, and 3/, the length of the hydrotheca. The hydrotheca is somewhat expanded towards the opening, 

and is able to accomodate the contracted polyp almost entirely. 

The gonothecz arise from the stem or the hydrocladia 

close beneath the hydrothecze. The gonotheca is oval to pear- 

shaped, as a rule somewhat curved, the males a little more 

slender than the females. The female gonothecze have basally 

two sarcothecze, which, (according to Hincks) are lacking in 

the males. 

‘ie Material: 

4 The Faroe Islands: 6 miles N. by W. of Store Kalsé 

depth 60 fathoms 

Deep hole at the north point of Nols6, — 100 — 

Borénes 13 miles in N. 75 W. — 30 — i 

Fig. XXV. Plumularia Catharina 

The-inner pair of supracalycine sarcothece in Plamu- from 6 miles N. by W. of Store Kalsé. 
oe rN. + Se a. hydrothecate internode seen from 
_ aria Catharina (fig. XXV) appears to have escaped the atten- j ying — 4. two successive ratte 

‘< tion of most investigators; it is probably this pair of sarcothecee nodes in side view. — # inner pair j 
of supracalycine sarcothecze. (< 80). 

_ which has given rise to the distal median sarcotheca so often 

ascribed to the species. Such median (unpaired) distal sarcothecz I have been unable to find in the colonies 

if at my disposal; not infrequently, however, one or both of the sypracaly¢ine may have fallen away, rendering 

it difficult even to trace where they had been. It is remarkable that it should be the inner pair which exhibits 

such a marked tendency to fall off, exceeding that of the other sarcothecze; the ones in question are, how- 

4 ever, also the smallest. In view of the abundance of the present material, and the fact that I found 

occasion also to investigate material from other parts of the Atlantic, we must regard the statements 

as to occurrence of an unpaired distal sarcotheca on the hydrotheca-bearing internodium in Plwmu- 

laria Catharina as based on incorrect interpretation of the inner pair of supracalycine sarcothece. There 

can be no doubt that the species Plumularia geminata Allman, Plumularia alternata Nutting and 

Plumularia Clarkei Nutting should be included under Plumularia Catharina, as I have already pointed 

out in a previous work (1912 p. 4); it is impossible to attach any weight to the characters given for 

_ Specific distinction when once a larger material has been closely investigated. 

7 Plumularia Catharina is a southern visitor to the boreal waters (fig. XX VI); round the British 

Isles it still seems to be of fairly frequent occurrence, but off the coast of Norway it is but little met 

with, and has only once been recorded from the south coast of Iceland. At the Faroe Islands, the 

Thé Ingolf-Expedition. V. 7. , 
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Fig. XXVI. The distribution of Plimularia Catharina in the Northern Atlantic. 

In the hatched parts the literature notes a common, although scattered occurrence. 

species seems to be somewhat more common than would appear from earlier records; at the two loca- . 

lities noted here, it was present in great numbers. In Greenland waters, Plumularia Catharina has 

not yet been found. It belongs especially to the upper half of the littoral region. 

Gen. Polyplumaria’ G. O. Sars. 

the first hydrotheca-bearing internodium. The apophyse lacks sessile sarcotheca. All the sarcothecee 

are mobile and two-chambered. 

is due to the fact that its species, from their peculiar appearance, form a well-defined group, sharply — 3 

distinguished from the remaining ones which have been included in the genus Plwmularia. My 

material is not so extensive as to suffice for a revision of the entire family, a task which becomes ~ 

more and more imperative as further species continue to appear in the literature. A work such as 

1 Nutting has (rgoo p. 83) by a slip of the pen called the genus Polyplumularia. 
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that of Nutting (1900) shows more than most how absolutely indispensable such critical revision 

really is. It is therefore most correct here for the present to retain a genus such as Polyplumaria. 

Polyplumaria frutescens (Ellis et Solander). 

1786 Sertularia frutescens, Ellis and Solander, The natural history of many curious and uncommon 

Zoophytes, p. 55, pl. 6, fig. a, A, pl. 9, fig. 1. 

The colonies are upright and singly or doubly pinnate, with polysiphonic hydrocaulus. The 

primary stem tube bears on its front a series of hydrothecz, one to three on each internodium; at the 

base of each hydrotheca, the tube has an apophyse, which is directed obliquely forward and to the 

side, alternating to either edge. The apophyse bears a hydrocladium, as a rule secondarily branched, 

which is at first directed obliquely upward and forward, but gradually turns into the broad plane of 

_ the colony. The hydrocladium is divided by transverse nodes into internodia, bearing one to several 

 hydrothecz, and around this a pair of supracalycine sarcothecee, and one median, unpaired, under the 

base of the hydrotheca. The hydrotheca is fairly large, slender, and fused throughout the whole of 

one side with the internodium. The secondary hydrocladia proceed from under the base of the basal 

hydrotheca of the primary hydrocladia, and assume the same appearance as the primary hydrocladia. 

The gonothece are set on the branches without special protective organs. They are pear- 

shaped, cut off obliquely distally, with a large lid-bearing opening. 

_ Material: 

“Ingolf” St. 54 63°08’ N., 15°40’ W., depth 691 fathoms 3,9° 

— - 55 63°33’ N., 15°02’ W., — 316 — 59° 

The Faroe Islands: 61°40’ N., 7°40’. W.. — 135 ~- 

16 miles E. by S. of the south point of Nolsé, depth 80 fathoms. 

Polyplumaria frutescens has its chief occurrence in the lower parts of the littoral region, and 

in the upper portion of the abyssal. It is a southern visitor to the boreal seas, having only on a 

single occasion been encountered in colder water layers, viz. east of Iceland (fig. XXVII). In Green- 

land waters, the species has not yet been found, and its occurrence at the Faroe Islands is here recorded 

for the first time. 

Polyplumaria flabellata G. O. Sars. 

1874 Polyplumaria flabellata, G. O. Sars, Bidrag til Kundskaben om Norges Hydroider, p. 93, pl. 2, 

figs. 16—22. 

Upright, doubly pinnate colonies with polysiphonic branched main stem. The primary tube 

bears on its internodia alternating apophyses, directed obliquely forward and upward. From the apo- 

" physe proceed the primary hydrocladia, which soon curve into the broad plane. The hydrocladia are 

divided by almost transverse nodes into internodia, each bearing a large hydrotheca, a pair of supra- 

calycine sarcothecee, a larger, unpaired proximal, and a smaller unpaired distal sarcotheca in the median 

line. The hydrothece are fairly large, about half as long as the internodium; the adcauline wall has 

a free portion in length about equal to the opening diameter, between one and two thirds of the length 
8* 
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Fig. XXVII. Localities of Polyplumaria frutescens in the Northern Atlantic. 

In the hatched parts the literature notes a scattered occurence without further data. 

of the hydrotheca. The secondary hydrocladium proceeds from beside the basal hydrotheca of the — 

primary hydrocladium, and is of the same appearance as this. ; 

The gonothecz are fastened to the stem or the branch apophyses by a very short stalk. They 

are oval, with a large, somewhat asymmetrical distal opening, and with four sarcothece at the base. q 

Material: 

“Thor” 35°57’ N., 5°35’ W., depth 740 metres a 

Iceland: Vestman6, — 510 — 

According to Ritchie (1911 p. 223) the number of unpaired small distal sarcothecee on the 

internodium should vary from one to three. No such variation could be discerned in the colonies — 

investigated by me. 

Polyplumaria flabellata is a very rare visitor in the northern waters (fig. XXVIII) and occurs a 

here only in the deeper water layers. The species has altogether its main distribution in the upper — 

parts of the abyssal region. The Vestmanna Islands mark the most northerly point where it has been 

found up to now; in Greenland waters it would seem to be entirely lacking. 

Polyplumaria profunda (Nutting). 

1900 Plumularia profunda, Nutting, Plumularidae, p. 66, pl. 8, figs. 2—3. 

Upright, composite pinnate colonies with branched polysiphonic main stem. The primary tube 

which is seen in the outer parts of the colony is divided by transverse nodes into internodia, bearing 
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Fig. XXVIII. Finds of Polyplumaria flabellata in the Northern Atlantic. 

_ one or two alternating apophyses. The apophyse proceeds asymmetrically from the base of a cauline 

hydrotheca; this is surrounded by a pair of supracalycine sarcothece, and a third sarcotheca situate 

proximally and a little to the side of the median line, somewhat removed from the base of the hydro- 

theca, on the side of the median line opposite to the apophyse. The hydrocladia are divided by trans- 

verse nodes into internodia, which have about the middle a hydrotheca with a supracalycine pair of 

sarcothecz, on low apophyses near the opening of the hydrotheca, and a proximal, unpaired sarcotheca 

in the median line near the proximal end of the internodium. The basal internodium on the primary 

hydrocladium has two proximal unpaired sarcothece in the median line;{at the base of this inter- 

nodium’s hydrotheca there appear, in fertile colonies, apophyses to the secondary hydrocladium, which 

is of the same structure as the primary. The hydrothece are on the hydrocladium about twice as 

long as broad; on the stem somewhat shorter; they have a somewhat outward curving opening margin, 

and are fused throughout their whole length with the internodium. 

The gonothece are situate on the stem or close under the base of the proximal hydrothece 

on the primary and secondary hydrocladia; they have a short, often rudimentary stalk. The gonothecz 

are pear-shaped, often curved, rounded off somewhat asymmetrically distally, with a broad opening; 

they have two sarcothecz basally. 

Material: 

“Ingolf” St. 24 63°06’ N., 56°00’ W., depth 1199 fathoms 2,4° 

See ae 63°33’ N. E502 (Wg 5,9° 

far 98 65°38’ N., 26°27° W. ~—° +138 — 59° 
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That Nutting (1900 p. 66) should refer this species to Plumudaria must be due to his having 

had small or poorly developed colonies to deal with. From the “Ingolf? St. 55 we have a couple of 

splendid colonies showing the typical secondary hydrocladia of Polyplwmarza in practically every branch, q 

and richly furnished with gonangia. These are situated on the basal part of the hydrocladia — both i 

primary and secondary, and partly also on the tubes of the stem. 

It might be imagined that the present specimens, with their typical Polyplwmaria colonies, 

were specifically different from Nutting’s Plumularia profunda. We found, however, besides the two 

with secondary hydrocladia, all the remaining hydrocladia being q 

simple. Nevertheless, this colony is likewise fertile, and a fur- — 

ther investigation of the larger colonies shows that here also | 

the secondary hydrocladia are lacking on several branches. In 

all these colonies, the stem is polysiphonic. But from the “In- 

golf’? St. 24 we have a quite young, sterile colony, where the — 

whole stem is monosiphonic; only at the bottom of the basal 

part is a secondary tube developed. Here then, we have the — 

complete transition from Nutting’s description to the typical 

Polyplumaria which the species represents in its fully developed q 

form. The resemblance in detail will furthermore be seen from _ 

a comparison of the illustrations here given (fig. XXIX). J 

The finding of Polyplumaria profunda in the northern — 

Atlantic is highly interesting. The species is a typical deep sea 
a Fig. XXIX. b 
Polyplumaria profunda “\Ingolf” St. 24. E 

a, Hydrocladial internodium. 4. Internodium find, that it penetrates in deep water right up into Davis Strait — 
of the primary stem tube, with apophyse. (X 60). 

form, previously known only from West Indian waters. We now ~ 

and Danmark Strait, and to the southern slope of the Iceland 7 

region, where the warm and salt Atlantic water predominates. It is evidently not able to pass over — 

the submarine ridges or into strictly boreal waters. 

Nemertesia Lamouroux. 

Upright colonies with as a rule pronounced main stem, which may be branched or un- F 

branched, generally articulated and furnished with strong apophyses bearing finely built hydro- — 

cladia. The hydrocladia are single, unbranched. The colonies are furnished with stalked, two-chamb- — 

ered and mobile sarcothecee, and have in addition, on each apophyse at its upper side where it pro-— 

ceeds from the stem, a large sessile sarcotheca (“mamelon”). The hydrocladia are segmented, and have ~ 

several hydrothecee, which as a rule are fused throughout their entire length with the branch. The 

hydrocladia are generally situated in several rows in fully developed colonies. 

Formerly, in drawing the limits for this genus, the principal stress was laid on the fact that s 

the hydrocladia are in multiserial arrangement, not merely in two rows as in Plumularia. This cannot 

mentioned, extremely luxuriant colonies, also a smaller, single — 

pinnate colony, where only the basal hydrocladia were furnished 
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however, be admitted as a particularly important feature in generic distinction, as will be seen from a 

closer study of the Memertesia species and their development. A species such as Nemertesia tetrasticha 

(Meneghini) differs in reality but little from the pure Plumularia type, its four-rowed appearance being 

_ due to a slight alternating displacement of the apophyses on the two sides; we have here then, as a 

matter of fact, two-rowed colonies, which have probably when younger been of the pure Pluwmularia 

a form. In Nemertesia ramosa (Lamarck) I have in a previous work (1912 p. 5) pointed out that the distal 

parts of the colony not infrequently exhibit a purely biserial arrangement of the hydrocladia; the 

__ present material shows that small colonies both of this species and of Nemertesia antennina (Linné) 

q are altogether biserial. Here, as a matter of fact, it is quite another character which warrants the 

- generic identity, to wit, the large sessile sarcotheca (“mamelon”) of the apophyse, which occurs in the 

colonies from the earliest stages onwards. 

The development of the colonies, and the grown colonies themselves, clearly show that the 

_ multiserial arrangement of the hydrocladia is a secondary adaptation which is, moreover, in many 

im. species, subject to great variation within one and-the same colony. The number of branch series is 

even variable in the single species, as in Memertesta ramosa, where it varies from two to eight, or 

_ Nemertesia antennina, where we find from four to twelve. It is not easy to see why it should be 

more reasonable and effective to draw the limit between biserial and multiserial than for instance be- 

4 tween quadriserial and multiserial. On the other hand, there is one constant feature in all the species 

hitherto noted under this genus; to wit, a peculiar large sessile sarcotheca on the apophyse. A com- 

eatison with other species (see for instance more particularly Aglaophenopsis cornuta) suggests that 

this formation should in reality be regarded as an abortive hydrotheca. In most cases, it forms a 

rounded raised portion, with circular opening, happily described by the French writers as a “mamelon”. 

This sarcotheca occurs in colonies from the smallest to the largest in the same manner, whether the 

] x species is biserial or multiserial. It must thus be regarded as of generic importance. Consequently, 

we must reject from Plumularia those species which are furnished with a “mamelon” on the apophyse 

im and have unbranched hydrocladia, placing them instead under Memertesza. 

3 We thus obtain, in this genus, biserial and multiserial forms. It is impossible to determine, 

from the data available, whether a species like Nemertesia caulitheca (Fewkes) (= Plumularia caul- 

theca, Nutting 1900 p. 63) is a young stage or not; its gonangia have not yet been discovered, and it 

_ may possibly be found to go through a development similar to that of our northern species, passing 

gradually from a biserial type over into the multiserial form. If not, then it must be regarded as a 

primitive species. The next stage is represented by Nemertesia tetrasticha (Meneghini), with its alter- 

nately displaced apophyses in the two branch rows; Nemertesia ramosa undergoes this stage, and 

probably also Nemertesia antennina, the former, however, at any rate soon proceeding further with a 

marked twist of the internodia, so that the apophyses in one internodium are perpendicular to those of 

- the previous and subsequent ones. Not until later do further apophyses appear at the same level as 

e the first, and from now onwards we regularly find, owing to the revolved position, a number of branch 

series divisible by two. 
The nature of the stem has also served as basis for a division of the genus; here again, how- 

ever, there is no real difference of principle to work on. The younger stages of Nemertesia ramosa 
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have monosiphonic stem; not until later does it become canaliculate, and finally, in fully developed — 

colonies, we find purely polysiphonic basal parts of the stem, where secondary tubes cover the canali- 

culate central tube. Thus the limits between Memertesta and Antennopsis become effaced, and these | 

genera must in consequence, as I have previously maintained (1912 p. 28), and as Stechow also points” 

out (1913 p. 25) be united into one. Similarly it follows, that Stechow is correct in placing Szbogell 

under Nemertesia. ‘ ¢ 

Bedot, in a work which has just appeared (1917) treats of the genus Memertesza at length, 

unfortunately, however, without giving any synopsis of the generic characters. It is nevertheless clear 

that Bedot inclines to regard the canaliculate (“pluricanaliculée”) stem as a family trait. The char 

acter is developed, as mentioned above, only in somew at 

ay larger colonies -- generally at least 5 cm high — it is id 

moreover often lacking in large distal parts of 

colony in the northern species, where the stem free 

Q quently retains its primary (“unicanaliculée”) charac 

And finally, the primary “pluricanaliculée” stem tu De 

is secondarily covered, as in Nemertesia ramosa, by 

tubes “unicanaliculées” to a greater or lesser ext 

This in itself detracts from the value of the charac 

in question. But in addition, it is also found to ste 

in a certain relation to the dimensions of the stem 

tube; thick, single stems are “pluricanaliculées” in spe- 

cies within the same genus, where the thin ones are 

constantly “unicanaliculées” (cf. for instance Tabela 

As a matter of fact, the two types “fasciculée” (poly- 

siphonic) and “pluricanaliculée” (canaliculate) represent 

Fig. XXX a—c. Nemertesia antennina, juv. “Ingolf” St. 98. parallel processes of development towards the sam 
a. The entire colony (nat. size). — 4. Internodium of the 

hydrocaulus with the hydrocladial apophyse, showing the 

sessile sarcotheca. — c. Two successive internodes of a as basis for generic distinction, so also the latte 

hydrocladium (4 and ¢ X 8o). 

end. And as we are unable to take the forme 

character must be considered quite inadequate as 

means of distinguishing between genera (or families). 

Nemertesia antennina (Linné) Lamouroux. 

1758 Sertularia antennina, Linné, Systema nature, ed. 10, p. 811. 

1812 Nemertesia antennina, Lamouroux, Extrait d'un mémoire sur la classification des polypes coralli- 

genes, p. 184. 

Colonies with unbranched or quite exceptionally slightly branched canaliculate and segmented a 

stems. The apophyses are set in circles on the internodium, each circle containing three to six or 

even more apophyses; the internodia are revolved, so that the stem has twice the number of longitu- — 

dinal rows of apophyses. Near its point of origin, the apophyse has on its upper side a comparatively 

small, sessile sarcotheca (“mamelon”) and two or three irregularly arranged, stalked and two-chambered _ 
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mobile sarcothece. The hydrocladia are divided by transverse nodes into internodia-of which normally 
every second one bears one or two unpaired sarcothece in the median line, the alternate ones having 
a small hydrotheca with a supracalycine pair of sarcothecz at the mouth, and an unpaired median sar- 
cotheca on the proximal part of the internodium. ‘The hydrotheca is about 1/; to "/; the length of the 
internodium, and is on one side entirely fused therewith. 

The gonothece are attached by an almost rudimentary stalk to the apophyses; they are oval 

to pear-shaped, with a distally laterally placed asymmetrical opening. 

r 60 40 20 0 

40 

stemereseresseees 200 M. ak ies ene oe OOK tora. L000 Mm. chnecscases mms nde 8 OOO IM, 

Fig. XXXI. The distribution of Memertesia antennina in the Northern Atlantic. 

In the hatched parts the literature notes a scattered although common occurrence. 

Material: 

“Ingolf” St. 87, 65°02,3’ N., 23°56,2" W.; depth r1o fathoms 

— Prog, O4-a4. N.,. 32°52 (We; — 976 — 1,4° 

meee OG, 65°36 N.,, 26°27° “W.; — 38 — 539° 

Greenland: Davis Strait, — 80 — (without further details) 

ee. 65°R7N, 54°45 Wey. Oia 
Iceland: 5 miles E. of Seydisfjord, — 135 ~ 

The Faroe Islands: Deep hole at the north point of Nolsé, depth roo fathoms. 

Some luxuriant colonies from Davis Strait exhibit interesting variations in the number of 

~ hydrocladia. The nodes of the stem are slightly marked, and each internodium bears but three apo- 

physes; owing to the revolution of the internodia therefore, these colonies or parts of colonies are six- 

rowed; among these colonies again there are others, or in the single colony, other parts, which in a 

The Ingolf-Expedition. V. 7. 9 
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similar manner appear eight-rowed, with four apophyses in the circle. The same octoserial type was 

physes in each circle, giving a twelve-rowed colony. The revolution of the segments is thus charact- 

eristic of grown colonies, and calls to mind the features noted in Nemertesia ramosa (ch. \Broch 

“IQI2 p. 5). 

From St. 98, the “Ingolf” brought a young specimen of Memertesia antennina which is of 

siderable interest (fig. XXX). The colony is still quite biserial, and can only be distinguished fro 

Plumularia by the sessile “mamelon” of the apophyses. As however, the arrangement of the 

thece and hydrothece entirely agrees with Memertesia antennina, I have no hesitation in refe 

the colony to this species, the more so since altogether parallel stages occur in the following species 

together with later phases of development. o 

Nemertesta antennina is a southern form with wide distribution in the boreal region (fig. X 2 

Towards the south, it goes at any rate as far as Madeira, and is common in the Mediterranean; 

belongs to the middle and lower parts of the littoral region, but may exceptionally, as shown by the 

_ finds from the “Ingolf” St. 92, go deep down into the abyssal. It has not yet been met with in purely 

arctic waters, unless the one find from the east coast of Iceland should be so described. oe 

Nemertesia ramosa Lamouroux. 

1816 Nemertesia ramosa, lamouroux, Histoire des Polypiers coralligénes, p. 164. 

1903 Antennularia variabilis, Broch, Die von dem norwegischen Fischereidampfer “Michael Sars”... 

gesammelten Hydroiden, p. 10, Taf. IV, figs. 22—25. 5 

Colonies with branched main stems, polysiphonic in their lower parts, canaliculate in the uppe r 

Apophyses form circles about the internodia of the stem, two to four in each circle, and the internodic 

are revolved, giving twice the number of longitudinal rows. In the lower parts of the colonies, where 

secondary tubes cover the primary stem, the circular arrangement of the branches is less distinctl, 

marked. The apophyse has on its upper side a strong, narrow, but high sessile sarcotheca (“mamelon’ 

and 3—4 irregularly placed, mobile sarcothece. The hydrocladia are divided by transverse nodes i it 

internodia, each of which has a median hydrotheca with a supracalycine pair of sarcothece a 

opening, and one proximal and one distal unpaired sarcotheca in the median line; exceptionally, 

distal part with its sarcotheca may be divided by a slight joint from the main internodium. The 

drotheca is entirely fused with the hydrocladium, and is '/. to '/; the length of the internodium. E: 

The gonothece are attached to the apophyse by a short, almost rudimentary stalk. They ar 

oval to pear-shaped, with a distally lateral asymmetrical opening. s 

Material : 

“Ingolf” St. 55 63°33’ N., 15°02’ W.; depth 316 fathoms, 5,9 

— - 85 63°21’ N., 25°ar’ W., — 170 _ 

“Thor” 61°15’ N., 9°35’ W.; — 872 metres 

Iceland: Vestman6, — 50 fathoms mi 

The Faroe Islands: 62°16’ N., 6°06’ W.; — 110 metres 

60°55’ N., 8°56’ W.; — 840 — 
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6 miles N. by W. of Store Kalsé, depth 60 fathoms 
Deep hole at the north point of Nolsé, — 100 — 

1,5—2 miles off the mouth of Borévig, — 20-30 — 

Prévenzes 13 miles in N.75°W., — 30 — 

Borénzes in N.75°W., — 30 — 

The Faroe Islands, eet AB 1 ae sana Pas 

Nemertesia ramosa is extremely variable as regards arrangement and number of the hydrocladia, 

Bas I have previously (1912 p. 5) had occasion to explain. In the revolution of the internodia, however, 

E ‘it follows the same regular principles as Nemertesia antennina. ‘The structure of the stem presents 

Fig. XXXII. Memertesia ramosa juv. a. Young colony from “Ingolf’ St. 55 

(nat. size). 4. hydrocladial internode from the same colony (X 80). ¢c. apophyse 
from the same colony (X 80). d. colony from “Ingolf” St. 85 (nat. size). ¢. apo- 

physe from the colony from St. 85 (x 80). 

ese parts of the stem are thus canaliculate. Farther down, however, we find secondary tubes closely 

anged about the primary stem tube, and the nearer we come to the base, the closer is the network 

_internodia with a varying number of apophyses, but closer investigation shows that ‘the apophyses 

do not form two regular longitudinal rows, being as a matter of fact alternately somewhat displaced 

to one side or the other, so that we have here a slight approach to quadriserial arrangement. A some- 

what larger colony (d), where the stem is slightly thicker, reveals more clearly the displacement of 
3 gt ; 
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the apophyses, which is here evident at the first glance. In this case, it would scarcely be possible 

for anyone to doubt that the specimen is a young Memertesia, the more so since the stem is strikingly 

thick. Further confirmation is in both instances afforded by the branch apophyses (c and e¢); in both 

colonies we find the characteristic “mamelon” on the upper side of the apophyse, close to the stem, — 

which proves that they belong to the Memertesza. The entire arrangement of the hydrothecee and 

sarcothecee also shows that the species is Nemertesta ramosa. 

the Plumularia type, with biserial apophyses, and that Nemertesia must be derived from Plumularia. — 

It would further seem to suggest that Plwmularia caulitheca Fewkes is probably a young stage of a q 

60 40 Satie 0 

cetaie badeentaeedeet SOND Iie tT cf Tica ee ne cara Fa boom. sab Seas wace eas PDO O I oy GR = ere eae 2000m. 

Fig. XXXIII. Occurence of NMemertesia ramosa in the Northern Atlantic. 

In the hatched region the literature notes a common occurrence. 

Nemertesia. And it is likely that also other Plumularia species in reality cover young Nemertesia ; 

species, and should, from the presence of a “mamelon”, be transferred to that genus. 4 

Broch. The defective specimens, where only the chitinous parts are preserved, have lost all their ~ 

sarcothecz, so that only a hole in the periderm, or a slightly raised part here and there, shows where 

the sarcothecee have been. The difficulty of discerning these remains has led to their being regarded 

as variable in number, and the remains or traces of supracalycine sarcothece had altogether escaped 

attention. Otherwise the colonies agree entirely with Nemertesia ramosa, and must thus be referred 

to that species. 

Nemertesia ramosa has its chief occurrence in the littoral region, especially in the middle and 
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lower parts of the same; it has been met with once or twice quite deep down in the abyssal region, 

as for instance on the “Thor” expedition, when it was taken near the Faroe Islands at 872 metres, 

probably the greatest depth from which the species has hitherto been recorded. Memertesia ramosa 

belongs to the warmer parts of the Atlantic, and penetrates thence (fig. XXXIII) in great numbers 

into the southern part of the boreal region. The species has not hitherto been found in Greenland 

waters, but is recorded fiom one or two places on the south coast of Iceland. Round the Faroe Is- 

lands, it is seen to be of very frequent occurrence, and is said by Hincks (1868 p. 283) to be more 

numerous even than Nemertesta antennina on the coasts of Scotland. The species has not yet been 

located with certainty on the Norwegian coasts, but its occurrence in the Skagerak (Broch 1905 p. 

24) and Bohuslan (Jaderholm 1909 p. 105) suggests that it will probably be found to occur there.! 

Polynemertesia nov. gen. 

Upright colonies with distinct, branched main stem, exhibiting segmentation in its monosipho- 

nic parts; the stem is furnished with alternating strong apophyses which bear finely built hydrocladia. 

The hydrocladia are secondarily branched. The apophyses — both those of the primary and those of 

the secondary hydrocladia — are furnished on their upper side, near the point of origin, with a 

short sessile sarcotheca, “mamelon”; all the remaining sarcothecze are mobile. The primary and se- 

condary hydrocladia are segmented, and bear several hydrothece, which are as a rule fused through- 

out their entire length with the branch. 

It is with considerable hesitation that I have established this new genus for Plumularia gra- 

cillima G. O. Sars. Previous investigators have overlooked the presence of a “mamelon” on the apo- 

physes, in virtue of which the species must be separated from the Pluwmularia. With its secondary 

ramification of the hydrocladia, however, the species stands in the same relation to Nemertesia as 

Polyplumaria to Plumularia. A separation of the two latter genera therefore logically demands a 

like separation between the parallel groups of Nemertesia and Polynemertesia. The fact that the prim- 

ary apophyses in the only known species are biserially arranged on the hydrocaulus must be regarded 

as of minor importance. 

It might be thought more reasonable here to revive an older name for the genus in question; 

it should then be Diplopteron or Schizotricha. The former, however, has already been withdrawn by 

Allmann himself (1883 p. 30) as synonymous with Polyp/umaria; N utting’s attempt to revive it (1900 p. 

8x) can only be explained as due to his having taken as basis for the generic division a character 

which should otherwise be used only with caution even in distinction between species, as in all pro- 

bability, it would seem that the type species for Polyplumaria and Diplopteron are very nearly identi- 

cal. And with regard to Schizotricha it should be borne in mind that both the two species originally 

placed by Allman (1883 p. 28) in this genus must be referred to Polyplumaria. It would thus be 

incorrect to take as the type a species which has not from the first been ascribed to this genus; Plu- 

mularia gracillima G. O. Sars is first placed under this head by Nutting (1900 p. 80). Of the remain- 

ing species which have been referred to this genus, Schizotricha bifurca Hartlaub and Schizotricha 

: After the close of the manuscript a find of the species in the Trondhjem fjord has proved the correctnes of this 

supposition. 
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antarctica Jaderholm must doubtless be removed to a genus of their own, more closely related to 

Kirchenpaueria. It would thus not be advisable to introduce a new diagnosis for Schizotricha; the q 

genus should rather be allowed to disappear definitely as synonymous with PolyAlumaria, which latter 4 

generic appellation is older, and originally better defined. For Pluwmularia gracillima G. O. Sars there q 

fore, it will be best to take an entirely new generic name. 

Polynemertesia gracillima (G. O. Sars). ; 4 

1873 Plumularia gracillima, G. O. Sars, Bidrag til Kundskaben om Dyrelivet paa vore Havbanker, p. 86. 

1893 Plumularia groenlandica, Levinsen, Meduser, Ctenophorer og Hydroider, p. 63, tab. VIII, figs. r1o—1 - 

Single pinnate colonies wit 

ee monosiphonic or in the basal pa: ts 

polysiphonic main stem. The mono-— 

siphonic stem is divided by trans. 

verse nodes into internodia, which 

bear distally a short apophyse, dis 

rected obliquely forward, turning — 

alternately to either side of the 

dian line. The stem has no hydro. 

thecze, but bears mobile sarcothece, 

two unpaired, somewhat asymme-— 

trically arranged on the basal pa rt 

of each internodium. The apophys : 

has a “mamelon” on its upper s 

near the stem; beside this on th: 

rear side a mobile sarcotheca, and 
b ¢c : 

Ds “th Fig. XXXIV. Polynemertesia gracillima from the Davis Strait also an unpaired mobile sarcoth 

[type specimen of Plumularia groenlandica]. a. Internodium of the distally in the median line. Th 
‘| stem with primary apophyse. 4. Second internode of a prim- i 

a ary hydrocladium with secondary apophyse, showing a distinct apophyse bears a secondarily br; 
“mamelon”. c. Hydrothecate internode. (X 80). ched hydrocladium; the hydroel 

dium is divided by transverse nodes into irregular internodia, of which every alternate one bears two 

unpaired sarcothecee in the median line, every other a median hydrotheca, a supraealycine pair of sar- 

cothecze at the opening of the same, and an unpaired proximal, and as a rule an unpaired distal sarco . 

theca in the median line; on the distal parts of the hydrocladia the hydrothecaless internodium ofte ; 

melts into the hydrotheca-bearing internodium. The basal internodium of the hydrocladium is hydro 4 

theca-bearing; the following small internodium is furnished at the middle with an apophyse directed 

obliquely forward and bearing the secondary hydrocladium; from the second segment of the latter there | ; 

proceeds as a rule a further hydrocladium in the same manner; these secondary (tertiary) apophyses 

also are provided with a “mamelon” and two mobile sarcothec, as in the case of the primary apo- — 

physe. The secondary hydrocladia are of the same structure as the primary. The hydrothece are q 

small, with slightly outward curving opening margin, and are throughout their entire length fused 7 

with the internodium. 4 
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The gonothecz are attached to the apophyse beside the sessile sarcotheca, Fully grown gon- 

angia have not yet been found. 

Material: 

“Ingolf” St. 27 64°54’ N., 55°10’ W., depth 393 fathoms 3,8° 

ec Sty 05°17 No. 54°37" Wi oe age ee 
Greenland: Davis Strait (without further details) [type specimens of Plumularia groenlandica\. 

Iceland: Ingolfshéfdi 9'/, miles in N. by E.*/, E., depth 53 fathoms. 

Le vinsen (1893 p. 63) gives a very detailed description of this species, which he incorrectly 

regards as different from Sars’s Plumularia gracillima. He has however, in common with others who 

60 40 __ 20° ° 

70 . 20 
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Fig. XXXV. The localities of Polynemertesia gracillima in the Northern Atlantic. 

In the hatched region the occurrence according to the literature is common, although scattered. 

have investigated the species, overlooked its typical sessile sarcotheca on the apophyses (fig. XXXIV) 

It is noticeable that a mamelon occurs not only on the primary but on all the apophyses in the colony. 

The idea that it should, as Nutting (1900) believes to be the case with other species, form the point 

of origin of the gonothece, is due to inadequate investigation; the gonothece have their point of 

attachment by the side of this sarcotheca. Levinsen’s description incorrectly gives the impression 

that he has had grown gonothece before him at the time; they are, however, only quite young stages, 

and grown gonangia have thus not been described for this species. 

Polynemertesia gracillima is plainly a southern visitor to the northern waters, and has strangely 

enough not yet been recorded in the British waters (fig. XXXV). The “Ingolf was able to furnish 
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further data as to the occurrence of the species at West Greenland, where it penetrates right into the 

Lille Hellefiskebanke. On a single occasion it has been found in Iceland waters. On the coast of 

Norway it has been met with now and then between Lofoten and Stavanger. It has also been found — 

off Bohuslan (Jaderholm 1909 p. 108). The species belongs to the lower part of the littoral region, E 

and the upper parts of the abyssal. 

Family Aglaopheniide. 

The hydrothece are large, with distinctly bilateral structure, sessile, and with the one side 

wholly or partly fused with the branches. The diaphragma is assymmetrical or bipartite. The polyps a 

can retire altogether into the hydrothecee. The sarcothece are sessile, immobile and well developed; 

exceptionally we may find, in addition, also mobile, stalked supracalycine sarcothecee. The hydrotheca — 

margin is as a rule furnished with teeth. The colonies are monopodial with terminal growth point. E. 

The endoderm of the polyps is divided into a fore-stomach and a digestive part; the ectoderm often 4 

gives off an ectoderm lamella which fastens the polyp to the ribs of the hydrotheca. 4a 

The division of this family is based chiefly upon the nature of the gonangia and the protective " 

formations which are richly and variously developed in the different genera. Primitive in this respect 

is Halicornaria, from which the remainder are derived. On the one side, there is a development to- — 

wards Mematocarpus, where the hydrocladia are secondarily branched, though without discernible — 

relation to the gonangia. On the other arise, in all probability separately, the phylactogonia-bearing _ 

genera Aglaophenopsis and Cladocarpus, typical deep sea genera, of which the former has hydrotheca- 7 

bearing phylactogonia, the latter, on the other hand, only sarcotheca-bearing phylactogonia. Possibly a 

also, the corbula-bearing genera Thecocarpus and Aglaophenia should be derived from these, but their g 

origin is not yet certain. 

Gen. Halicornaria (Busk). 
Upright colonies with branched or unbranched main stem, the apophyses of which bear un- 

“a 

branched hydrocladia with several hydrothece. All sarcothecee are immobile. The gonangia are situate a 

on the stem or branches without protective organs of any kind. 

Halicornaria campanulata (Ritchie). 

1912 Cladocarpus (?) campanulatus, Ritchie, Some Northern Hydroid Zoophytes, p. 226. 

The colony is doubly pinnate, with polysiphonic branched main stem, which consists in its — 3 

extreme portions of the primary segmented tube alone. This has internodia of medium length, which 

bear about the middle a short, but quite broad apophyse; the internodium is further provided with 

a pair of sarcothecee at the upper side of the apophyse, and an unpaired median sarcotheca in front at 

its lower side; the sarcothece are almost tubulous, adcaulinally split. The hydrocladia have on each 

internodium a broad, and not particularly large hydrotheca and three sarcothecee; a supracalycine pair 

at the opening, and a median proximally, which with its opening margin reaches up to the bottom 
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of the hydrotheca. All the sarcothecz are adcaulinally split, and have a slightly dentate margin. The 
hydrotheca is broad, and has a very slightly curved opening margin; its basal part has a somewhat 
thicker wall than the distal two-thirds, and the boundary between the two portions is apparent as a 

_ fine line abcladially directed obliquely forward towards the opening; hydrothecal ribs or septa lacking. 
_ The internodium shows two to four inner ribs at the adcladial side of the hydrotheca; one such, which 
, is three-branched, and markedly prominent, forms a boundary between the proximal sarcotheca and 
_ the internodium. 

; The gonothece are situate on the stem at the apophyses. The young gonotheca shows distally 
“f : a peculiar oblique termination, the one side of which gradually projects further forward, suggesting 
that the fully developed gonotheca would be furnished with a roof-like upper lip. Phylactogonia 
lacking. 

Material: 
P pee “Ingolf? St. 127 66°33' N., 20°05’ W., depth 44 fathoms, 5,6° 
s Iceland: Tistil fjord, 66°43’ N. 14°53 W, — 78 — 

Ritchie (1912 p. 226) refers this species to Cladocarpus, but with a query, as he did not find 
nangia in his specimens. These agree entirely with the present colonies (fig. XXXVI) which, from 

the comparatively short, broad hydrothece, can hardly be Lf 

confused with other species from northern waters. The col- 

onies in question show that the species should be placed 

under Halicornaria. The gonangia occur in several stages of 

development, but none fully developed. ‘The series ot phases 

_tepresented in the colonies investigated are entirely parallel 

to what we find in Cladocarpus integer (G. O. Sars); the 

_ Oldest stage also seems to show that it developes, as does 

the species mentioned, an “upper lip” which will dome out Figrt 
; Fig. XXXVI. Halicornaria campanulata from “In- 

Bi golf’ St. 127. Hydrothecate internodium from a 

_ determine, how far the development proceeds. hydrocladium in side and front view. ( 60). 

_ more or less over the opening; further investigations must 

Phylactogonia are altogether lacking in the colonies here concerned, and the species must 

consequently be regarded as a Halicornaria; there is, however, the possibility that it may later prove 

to be a primitive Cladocarpus. The otherwise close resemblance of the species to Cladocarpus integer 

¥ would also seem to point in the same direction; the last-named species has hitherto likewise been 

regarded as a Halicornaria, but, as is further explained below, it is as a matter of fact a primitive 

_ Cladocarpus, whose phylactogonia do not always or everywhere attain development. We cannot 

if therefore altogether disregard the possibility that Halcornaria campanulata may also under normal 

: a _ conditions develope more or less regularly occurring phylactogonia. But as long as this has not been 

‘8 shown to be the case, the species must remain in the genus H/alicornaria. 

# Ritchie (1912 p. 227) could not state the locality of origin of the species nearer than “from 

7 the neighbourhood of Iceland”, which from a bio-geographical point of view is very meagre inform- 

ation indeed. The localities now recorded are the more surprising, since we should a priort suppose 

The Ingolf-Expedition. V. 7. ae 
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that we have to deal with a form from the warmer Atlantic regions; both the finds are in fact from — q 

near the north coast of Iceland. At the same time, however, it should be noted that both are situate 

in water of positive temperature; at the “Ingolf” St. 127 no less than 5,6°; it is thus not impossible — 

that the occurrence of the species here is due to larval transportation from the Danmark Strait. Arctic 

the species certainly cannot be; even the one Aglaopheniid hitherto found in any number in arctic 

water layers, Zhecocarpus myriophyilum (Linné) is not indigenous there. We must therefore regard — 

the Aglaophentide on the whole as southern visitors in the colder northern seas. Halicornaria cam- 

panulata must likewise be placed in this category; its true home, however, has yet to be discovered. 

ts 

Nematocarpus noy. gen. 

Singly or doubly pinnate colonies, the apophyses of the primary stem tubes bearing hydrocla 

which in fully developed colonies are secondarily branched. All sarcothecze immobile. The second 

hydrocladium is formed from the proximal sarcotheca branch on the primary, and stands in no relation 

to the gonangia. The latter are not surrounded by any protective organs. 

This peculiar genus is known only in a single species, originally described as a Halicors ? 

by Allman (1874 p. 477). In Nutting’s diagnosis of this genus (1900 p. 126) we find “Hydroclad 

not branched; hydrocladial internodes without septa”. The latter point is of minor importance eve 

in distinction of species, but the first-mentioned character is also adopted by Stechow (1913 p. 

“Hydrocladien einfach”. 

On the other hand, we may with some justification maintain that the genus Aglaopheno 

(Fewkes) is based on forms with branched hydrocladia. We must, however, here note a great dif 

ence in comparison with Halicornaria ramulifera Allman; the secondary branches in Aglaophenopsis” 

are hydrotheca-bearing phylactogonia, and stand thus in definite relation to the gonangia; in this ce 

however, they have nothing to do with the gonangia, and do not develope into minor branches, as 

Aglaophenopsis, but into secondary hydrocladia of the same structure and appearance as the prime 

This difference is important, inasmuch as we should, as Bale already (1887) pointed out, establis 

new genus on the basis of the same. The nearest related genera are //alicornaria, Aglaophenop. 1 

and Cladocarpus, where we often, especially in the two last, find the same structure of the gonothe 

as in the known Mematocarpus species. 

Nematocarpus ramuliferus (Allman). ; 

1874 Halicornaria ramulifera, Allman, Report on the Hydroida.... Porcupine, p. 477, pl. 67, fig. 3. 

1903 Halicornaria pluma, Broch, Die yon dem norwegischen Fischereidampfer “Michael Sars” .... ge-_ 

; sammelten Hydroiden, p. 8, Taf. IV, figs. 15—21. F 

Doubly pinnate colonies, with somewhat irregularly branched, polysiphonic main stem. The 

primary tube is segmented, and has on the middle of each internodium a strong apophyse, directed — 

alternately to each side, and a pair of sarcothece at the upper side of the apophyse; the sarcothec 

are adcaulinally split. From the apophyse proceeds a hydrocladium, bearing a hydrotheca on each 4 
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_ internodium, surrounded by a pair of supracalycine sarcothecze on the distal part of the internodium 

_ and an unpaired median proximally; between this and the base of the hydrotheca arises a sarcotheca- 

_ bearing branch, which bends forward over the hydrotheca, and has on its convex (outer) side a row 

of sarcothecee. The sarcotheca-bearing branch of the basal hydrotheca developes into a secondary | 

fl. iydrocladium of the same appearance as the primary, but somewhat finer. Also in the exterior 

sarcothecal branches hydrothece may be developed. The hydrothece are fused throughout their 

basal half with the branch; the distal portion forms an angle with the basal, and widens some- 

vhat towards the aperture. The margin is furnished with 9 or 11 teeth; a large median proximal 

_ {abeladial), beside this as a rule a couple of smaller ones, then two well marked, and finally there are 

distally (adcladially) a pair of large teeth of the same size as the proximal, and between them a couple 

quite small ones. 

The gonothecz are attached by a short, often almost rudimentary stalk to the stem; viewed 

terally, the gonotheca is asymmetrically egg-shaped or oval, with a distal lateral opening; seen from 

the front, they are oval, distally often broadly rounded; the aperture is round. At times there may 

some approach to formation of an “upper lip” above the mouth. 

‘Material: 

ey. “Ingolf? St. 44 61°42’ N., 9°36’ W., depth 545 fathoms 4,8° 

— - 98 65°38' N. 269277 W, — 138 — 5,9° 

The new colonies brought home by the “Ingolf” show that the Halicornaria pluma Broch 

3 p. 8) described as distinct species is really only a somewhat older stage of Nematocarpus ramu- 

vus (Allman); we have now colonies showing the next stages through which they pass over to 

» possession of secondarily branched hydrocladia (fig. XXXVI a). Here also the species retains its 

suliar nude posterior side, whereas the front appears even more furry than in young colonies. There 

certain signs which seem to indicate that a primary hydrocladium may bear several secondary 

mes. Halicornaria pluma was established chiefly on the strength of the fact that the basal sarcotheca- 

ring branch of the hydrocladium has a hydrotheca, whereas the remaining sarcothecal branches 

k hydrothecee. The present colonies now show that this was merely the forerunner of the second- 

hydrocladium, which gradually developes new hydrothece with sarcotheca-bearing branches out- 

e the first At the same time, however, we find a hydrotheca with its corresponding sarcothecal 

anch developed at the second, often also at the third hydrotheca, and it is therefore highly possible 

at in still larger colonies we may also here find developed secondary hydrocladia, showing that a 

mary hydrocladium can bear several secondary ones. 

The gonothece are incompletely described both by Allman (1874 p. 477) and Broch (1903 

8) probably from imperfectly developed specimens. They are of very peculiar form (fig. XX XVII 3). 

[hey are attached by a stalk which is not infrequently very short, almost rudimentary. The one 

lcauline) side is somewhat flattened and short, the other however, highly curved and a good deal 

ager, so that the plane of the aperture is almost or entirely parallel with the longitudinal axis of 

1 In fig. XXXVIIa, the secondary hydrocladium shows only one complete sarcothecal branch (the basal); this is 

to the fact that the two next are broken off. Ordinarily,. they appear in fully normal development at every single 

otheca. 
10* 
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Fig. XXXVII. Nematocarpus ramuliferus, a hasal part of a hydrocladium showing the development of the secondary hydro- 

cladium [/ primary, s secondary hydrocladium; the proximal, sarcothecal branch is a little abnormally developed]. “Ingolf’ St. 

44. 6 internodium of the primary tube of the stem of a young colony from “Ingolf’ St. 98. ¢ Hydrotheca, “Ingolf’ St. 44. 

@ Gonotheca in side view and front view, ‘‘Ingolf’ St. 98. (@ X 45, d—d X 90). 

the gonotheca itself. The aperture is round or often somewhat broader, oval, and we thus find here 
eee er eee wash a distinct approach to the remarkable form of gonotheca which occurs in all known forms of Aglao- — 

phenopsis and Cladocarpus species, save that a distinct upper lip is less often clearly discernible. 

Nematocarpus ramuliferus was formerly only found in the cold area (fig. XXXVIII), but the — 

two finds fall just in the zone where otherwise warmer atlantic, deeper-living visitors occur sporadi- 

60 40 20 0 

SO ME nT aaliaes sal apa tle 600m. ome es me ss 1ooom, toate com seme, 2000 M. 

Fig. XXXVIII. Finds of Nematocarpus ramuliferus. : 
3 
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ee cally in the Norwegian Sea, and lie also comparatively near the submarine ridges. It was therefore 

most likely that the species should be reckoned, bio-geographically, as belonging to the class of such 

i a _ Visitors, and the two new finds appear to confirm this supposition, both being situate in the warmer 

a atlantic region; one on the slope down towards the Atlantic Deep, west of the Faroe plateau, and the 

_ other on the east side of the threshold in Danmark Strait, where several other warm-water species 

also come in. The last-named locality, with a depth of 138 fathoms, is the shallowest of the finds 

_ made; the others lie deeper down in the true abyssal region. We are therefore justified in concluding 

that the species belongs to the warmer and deeper atlantic communities. 

Aglaophenopsis (Fewkes). 

Upright colonies with branched or unbranched main stem, the apophyses bearing unbranched 

hydrocladia with several hydrothecz. All the sarcothecee are immobile. The gonothece are protected 

by minor branches forming a basal appendix to the hydrocladia, and with both hydrothece and sar- 

cothecze; the gonothecee are situate on the stem or on the minor branches. 

Practically speaking, this definition coincides with Nutting’s limitation of the genus (1900 

_p. 118). Nutting also lays most stress upon the occurrence of the protective branchlets, but does 

‘not seem quite to have realised that the principal character for these lies in the fact that they bear 

hydrothecze, not, as in the case of Cladocarpus, sarcothecee only. Aglaophenopsis differs from Memato- 

“carpus in principle by the fact that the minor branches do not develope into secondary hydrocladia of 

1 mal appearance, but merely appear as protective appendices in fertile colonies. 

Aglaophenopsis-Cladocarpus form a pair of genera parallel with Thecocarpus-Aglaophenia. As 

matter of fact, we cannot determine which of the two in each case is the more primitive; having 

regard, however, to the development of a species such as Mematocarpus ramuliferus, which appears to 

be more primitive than the others in the state of its gonangia, we must probably incline to the theory 

that Cladocarpus and Aglaophenia are the more primitive, rather than the more highly developed. 

ill, we can hardly in either case regard the one genus as derived from the other; it would seem 

more likely that each has arisen independently. 

Aglaophenopsis cornuta (Verrill) Nutting. 

1879 Cladocarpus cornutus, Verrill, Notice on recent additions to the marine fauna, p. 310. 

900 Aglaophenopsis cornuta, Nutting, Plumularide, p. 120, pl. 30, figs. 6—9. 

Colonies doubly pinnate, with branched polysiphonic main stem, monosiphonic in its extreme 

“portions. The primary stem tube is divided into short internodia, bearing in the middle an apophyse 

Palirected obliquely forward and sideways, and three sarcothecze, one pair nearest the upper side of the 

Beephyse, and an unpaired one medially on the lower part of the internodium; all are split along the 

upper side, and project far forward, especially the paired ones. At the base of the apophyse, between 

it and the unpaired sarcotheca, there appears a pattern which must be interpreted as an abortive 

hydrotheca. The hydrocladia have on the rear side a markedly prominent keel; they are divided into 

short internodia, each bearing a large hydrotheca and three sarcothecze, a supracalycine pair at the 
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opening, and a median proximal sarcotheca, the opening margin: of which hardly reaches up to the 

middle of the hydrotheca; the sarcothecee have a dentate margin, and project far forward; they are 

adcaulinally split. The hydrotheca is laterally compressed; seen from the side, it is egg-shaped and _ 

pointed at the lower end. The hydrotheca has abcaulinally a median keel, running out into a large, = 

hollow, generally oy horn-shaped tooth, the free projecting part of which may reach a length of E ; 

: up to 2/,; that of the hydrotheca; the cavity forms a continuation of a 

the Inmen of the hydrotheca. The hydrotheca margin has at the =, 

base of the mentioned projection a median abcauline tooth, and 

on either side four teeth, which become broader and less _pro- a 

nounced nearer the hydrocladium. The internodium has four to six _ 

inner ribs at the hydrotheca wall; an inner rib also bounds the — . 

lumen of the proximal sarcotheca on its lower end. The hydrotheca 

Fig. XXXIX. Aglaophenopsis cornuta, lacks inner ribs or septa. | 

“Ingolf” St. 25. — a. Cauline interno- The gonothecze are set on the stem, or more often on short, 
dium of the primary tube, showing s : oe & me va 
both sarcothecz of the upper pair.— Once dichotomically divided branchlets proceeding from the basal — 
4. Front view of the internode, showing 

the abortive hydrotheca at the base : : 
of the apophyse above the proximal small branches bear as a rule a hydrotheca on each branchlet; more — 

sarcotheca. (> 40). ‘a 

internodium of the hydrocladium beside its proximal sarcotheca; the — 

rarely the one may have two hydrothece, the other one. The gono- Be: 

theca is broad oval to pear-shaped; seen from the side it is somewhat more slender, with subterminal q 

opening on the adcladial side and with a short upper lip, formed by the abcladial wall, which is | 

domed forward roofwise over the opening. 4 

Material: 

“Ingolf? St. 15, 66°18’ N., 25°59’ W., depth 330 fathoms + 0,75° 

—. |=. 25, 63°30 N., 54°25’ W, > “=. 582.0. — 3:3° 

So hice - 98, 65°38 N., 26°27' W..  — +138 .— -5,9° 

Greenland: Davis Strait, — 100 — (without further ask 

65°30" N., 55°36’ W., —- 289) 

In Nutting’s description of Aglaophenopsis cornuta (1900 p. 120) there is a misindense ai 

as to the cauline sarcothecee, which he describes as follows: “cauline nematophores very large, one 

just at the base of each hydrocladium, another immediately below this, and a third, long and spur. 

like opposite the base of each hydrocladium”. As regards the last sarcotheca (fig. XXXIX a) this i 

as a matter of fact one of a pair situate. nearer the upper side of the base of the apophyse; both 

them project far out from the stem, but on viewing the colony from the front (fig. XX XIX 4) the on 

is hidden by the basal part of the hydrocladium. The lower, proximal sarcotheca is very broad, and — 

does not project quite as much. The sarcotheca which Nutting mentions as just at the base of the — 

hydrocladium, i.e. practically on the apophyse itself, must on the other hand be regarded as an abort- q 

ive hydrotheca which has been checked in its development by the growth of the apophyse and hydro- 7 

cladium; it bears no resemblance to the remaining sarcothecze, and does not seem to be provided with 7 

any sarcostyle or nematophore. A point of great importance in this explanation is also the fact that " 

the basal portion of large pinnate parts may be formed of internodia with hydrothece, but witbout 
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a apophyses and hydrocladia; here again we find the supracalycine sarcothece particularly well devel- 

oped, in the same manner as over the apophyse, and more than on the normal cladial internodia; at 

the same time there is not the slightest indication of any such pattern as that which Nutting has 

ken for a sarcotheca. The abortive hydrotheca probably forms a parallel to the apophysal “mamelon” 

1 Wemertesia and Polynemertesia, and would seem to throw some light on its origin. 

: There is considerable variation in the appearance of the hydrothece (fig. XL) especially owing 

) the fact that the abcauline keel and its prolongation vary very greatly both in length and: breadth; 

outgrowth may be broad and blunt, or more slender, and running out to a point. It forms an 

irvation in the wall of the hydrotheca; at its base, the hydrotheca is furnished with a sharply cut 

e. XL. Aglaophenopsis cornuta, a Basal part of a hydrocladium with the phylactogonium and a 

Biiaesheca in side view from “Ingolf” St. 98 (x 40). — 4 Front view of a hydrotheca from the 

seed colony (X 60). — c¢ Side view of a hydrotheca from the same colony (X 60). — @ Hydro- 

theca from a colony from “Ingolf’ St. 25, side view (X 60). 

as a tule four teeth on either side, which become broader and lower nearer the hydrocladium. The 

nermost tooth on either side, and at times the one next to it, can even now and again be entirely 

faced, so that only two abcauline teeth can be distinguished on either side. — The proximal sarco- 

a also varies considerably, diverging now more, now less widely from the hydrotheca, and having 

free portion of varying length. 

The basal internodium of the hydrocladium has a different structure owing to the position of its 

ximal sarcotheca. This is shifted to the obliquely upward trending hydrocladium, — the side away from 

stem — and is also somewhat smaller than on the following internodia. The cause of this must 

sought in the growth of the phylactogonium. 

The phylactogonium (fig. XL a) is segmented and has only hydrothecz on two of its branches; 

n one of them at times two, but as a rule only one on each; they are surrounded by the usual three 
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Fig. XLI. Finds of Aglaophenopsis cornuta in the Northern Atlantic. 

sarcothecee, which, however, are here generally somewhat smaller than on the hydrocladia. The gono- 

theca has a well developed upper lip, which does not appear clearly from Nutting’s illustration and 

description. It is domed strongly forward, so that the aperture becomes turned down towards the base. — 

Aglaophenopsis cornuta is a typical deep-sea species which has only in Davis Strait been — 

observed at 100, and in Danmark Strait at 138 fathoms depth; it can thus also penetrate up into the 

lower part of the littoral region. The species probably belongs strictly speaking to the warm, deep — 

northern part of the Atlantic; it moves up into Davis Strait, where it appears to be of not infrequent 

occurrence (fig. XLI) and has now, as we see, also been recorded from Danmark Strait. As it is not 

known from other localities than those mentioned and the waters off Nova Scotia, we are justified 4 

in characterising it for the present as a west atlantic species. 

Aglaophenopsis (?) pharetra n. sp. 

The colony pinnate with polysiphonic stem, monosiphonic in the extreme portions, and having 

the primary tube indistinctly segmented. Each of the internodia of the stem bears at two thirds | 

of its height a well defined, fairly short apophyse, and three unpaired sarcothece, two in the median — 

line below the apophyse, and the third in the corner between the stem and the apophyse above the | 

origin of the latter. The alternately placed hydrocladia form almost a right angle with the stem; 

they are divided into long internodia, each of which bears a hydrotheca, and three sarcothece, a 

supracalycine pair at the opening of the hydrotheca and an unpaired proximal about midway between 

the base of the hydrotheca and the proximal end of the internodium; the opening margin of the ~ 

va eT 
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_ proximal sarcotheca does not reach up to the base of the hydrotheca; all the sarcothecze have a smooth 
_ margin and are adcaulinally split. The length of the hydrotheca is about three-fifths that of the inter- 

nodium. The hydrotheca is of extremely slender build, not laterally compressed, somewhat expanded 
a towards the opening; the opening margin is quite smooth. Numerous small inner ribs are found in 

| the internodia along the hydrotheca wall; a rib also forms the lower boundary of the proximal 
_ sarcotheca. 

: ~ Material: 

oe “Ingolf St. 81 61°44’ N., 27°00' W., depth 485 fathoms, 6,1°. 

Of this remarkable species we have only a 

single quite small colony, the height of which amounts 

to only about 2 cm. above the close rootlike net- 

ork by which it was attached. The upper 6 mm. 

ar the hydrocladia, two fairly long on each side, 

id there is also, at the top of the colony on the 

t side, a third hydrocladium where the hydrotheca 

10 2 is still only indicated. On the lower part of 

he stem there is a secondary tube, which creeps 

ward along the lower 7 mm. of the primary, show- 

g that the fully grown colony will exhibit a poly- 

honic stem. The primary tube differs from that 

most other species in the arrangement of the sar- 

thee (fig. XLII-2); paired cauline sarcothece are 

cking, but each internodium has three unpaired 

reothecee; the two lower in the median line one 7 6 e 
: Fig. XLII. Aglaophenopsis (?) pharetra from “Ingolf” St. 81. 

a, Internodium of the primary cauline tube with the apophyse. 
per side of the apophyse. 4. Internodium of the hydrocladium with hydrotheca in side 

: view. c. Frontal view of hydrotheca and internodium. ( 60). 

ove the other, and the third in the corner at the 

j , a The hydrothecze are very characteristic (fig. 

XL 6,c), in appearance not unlike a slender quiver, whence the species has been named pharetra. The 

opening margin is quite smooth, without indication of teeth or irregularities. The supracalycine sar- 

cothecee project somewhat up beyond the hydrotheca opening. The proximal sarcotheca is separated 

‘ by a quite considerable interval from the hydrotheca. 

As no indications of gonangia have yet been found, the systematic position of the species 

cannot yet be determined with certainty. It presents, however, a so considerable resemblance to 

Aglaophenopsis Verril Nutting that it should, for the present at any rate, be placed near this; the 

lifferences consist in the somewhat shorter and broader hydrothece of the latter species, where the 

pening is furnished with teeth, as also in the much shorter distance from the hydrotheca to the 

proximal sarcotheca. The species is therefore placed with a query in the’same genus, under the name 

of Aglaophenopsis (2) pharetra. On the other hand, it also resembles not a little certain Cladocarpus 
The Ingolf-Expedition, V. 7. : 11 
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species such as Cladocarpus tenuis Clarke and Cladocarpus flexuosus Nutting. There is therefore the 

possibility that the species may have to be referred to this genus, and the query affixed to the generic 

name must remain for the present. a 

Only the one specimen was found, in the deep south west of Iceland. The locality sugge: 

that we have here to deal with a warm-water form from the deep water of the Atlantic. 

Cladocarpus Allman ! ’ 

Upright colonies with branched or unbranched main stem, the apophyses with unbranched 

hydrocladia with several hydrothece. All the sarcothece are immobile. The gonothece are protected 

by small branches, phylactogonia, which form a basal appendix to the hydrocladia, and are furnis ed 

with sarcothecz, but lack hydrothece. The gonothecz are set on the stem or on the phylactogonia. _ 

/ 

Cladocarpus integer (G. O. Sars). el 

1874 Aglaophenia integra, G. O. Sars, Bidrag til Kundskaben om Norges Hydroider, p. 100, pl. 2, fi 

TI—I5. : hy 

1879 Cladocarpus Pourtalest, Verrill, Notice on recent additions to the marine fauna, p. 309. 

1893 Cladocarpus Holmi, Levinsen, Meduser, Ctenophorer og Hydroider, p, 67, tab. VIII, figs. 15 

The colonies are doubly pinnate with branched polysiphonic main stem, exhibiting only in 

very outermost parts the primary segmented tube alone; this has fairly short internodia, bearing. 

the basal third a strong but short apophyse; the internodium is also furnished with three adcauline 

split sarcothecee, an unpaired median at the bottom, and a pair at the upper side of the apophyse. 

The internodium of the hydrocladium has a fairly large hydrotheca and three sarcothece, a su pra- 

calycine pair at the opening, and a median proximal sarcotheca, which with its opening margin ha dl 

reaches up to the basal fourth of the hydrotheca; all the sarcothecze approach the tubulous form, b 

are adcladially split. The hydrothecze are laterally somewhat compressed, and slightly expanded 

the opening; the opening margin, in the hydrothece as in the sarcothecze, is quite smooth. The int 

nodium exhibits one or two inner ribs at the hydrotheca wall, and two below the proximal sarcothe 

The gonothecee are fastened as a rule by a rudimentary stalk to the stem or to the phyl 

togonia, which are almost invariably unbranched, and have two irregular rows of sarcothecz; tl 

phylactogonium proceeds from the basal internodium of the hydrocladium, beside the proximal sar 

theca. The gonotheca is somewhat flattened; seen from the flat side it is broadly pear-shaped, broad y 

rounded distally; viewed laterally, it is a slender oval, with a distal lateral adcauline opening o er 

which the abcauline wall domes out like an upper lip. 

Material: 

“Ingolf” St. 25 63°30’ N., 54°25’ W., depth 582 fathoms, 3,3° 

eel ORGAN 55°20! Way 2 SIE e308: ieee ae 
— - 94 64°56’ N., 36°19’ W., — 204 — 4,1° 

— - 98 65°38 N., 26°27’ W., — 138 — 5;9° 
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Greenland: Davis Strait, depth 80 fathoms (without further details) [type specimen of Clado- 

carpus Holmi| 
Iceland: 5 miles E. of Seydisfjord, depth 135 fathoms [labelled I ania ame Hlolmt\. 

Cladocarpus integer has led a somewhat unsettled existence in various genera. G, O. Sars 
(1874 p. 100) regarded it as an Aglaophenia, and is followed by Bonnevie (1899 p. 93) who places 
all northern Aglaopheniide in this one genus. Jaiderholm (1909 p. 109 and 110) refers to it either 

_Flalicornaria integra or as Cladocarpus Holmi and Cladocarpus Pourtalest, while Ritchie (1912 p. 
q 228) the sain under Halicornaria, A very rich material from the ie Fjord, where 

Fig. XLIII, Cladocarpus integer. 
a. Basal parts of a hydrocladium and its phylactogonium with an entire 

gonotheca, from the Trondhjem fjord (X< 40). — 4. Hydrotheca of the 

same colony (X 60), — c, Hydrotheca of a colony from “Ingolf? St. 98 

(X 60), 

g onothecze are very often fixed to the stem or more correctly, to the apophyses; Ritchie’s descrip- 

gonium also exhibits irregular cagisctaons It has as a rule two or three Ea on the same 

r fide as the sarcothece. The gonotheca is of the typical Cladocarpus form, with upper lip; this is, 

however, shorter than in most other species, so the opening is not yet directed downwards. 

- Ritchie’s specimen (1912 p. 228) should, it would seem, be taken as the representative of a 

_ special variety Ritchiei nov, differing from the typical form in having the hydrotheca margin slightly 

Fb 
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sinuous. The internodial ribs of this variety are also somewhat more strongly marked than in the 

common form, and it likewise shows a more pronounced indication of intrathecal septum. 

The features mentioned, that the species can at times lack phylactogonia, show that Clado- 

carpus Pourtalest must be considered as a synonym. ‘The difference between this species and C/lado- 

carpus Holmi is not apparent from Levinsen’s description of the latter (1893 p. 67) and an investig- 

ation of the type specimens shows that the species has been founded on typical colonies of Clado- 

carpus integer. 5; 

etsialinsscasteted 200 m a as eres oe DOTA sabe mtmevince OOO wae iaes tsps, OOD OM 

Fig. XLIV. The distribution of Cladocarpus integer in the northern Atlantic. G 

In the hatched regions the literature denotes a scattered occurrence. 

The species is a typical warm atlantic form, which appears to have its chief occurrence in the 

western Atlantic, in the lower part of the littoral region and the upper part of the abyssal. In northern 

waters, it has long been known from the west coast of Norway, and is also found to be a not alto- 

gether infrequent visitor to Greenland, both in Davis Strait and up towards Danmark Strait (fig. XLIV). j 

On one occasion, it was met with off the east coast of Iceland, at the boundary of the arctic deep ‘ 

region. That it has not yet been located with certainty between the British Isles and Iceland must — 

be due to accident. Ritchie (1912 p. 228) had before him a specimen brought home by Hull trawlers, 

and we may doubtless presume that it would then have originated from the northern slope of the 

North Sea plateau or from the Faroe Islands Banks, 
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, Cladocarpus formosus Allman. 
1874 Cladocarpus formosus, Allman, Report on the Hydroida..... Porenpine, Pp. 478, pl. 68, fig. 1. 

893 Cladocarpus crenulatus, Levinsen, Meduser, Ctenophorer og Hydroider, p. 68, pl. VIII, figs. 13—14. 
The colonies have an unbranched or branched polysiphonic stem. The primary, foremost tube 

is divided into short internodia with a short apophyse directed obliquely forward and sideways, and 
_three sarcothece, a pair at the upper side of the apophyse, and an unpaired median on the basal 
Beit of the internodium, all adcladially split. The internodia of the hydrocladium are short, and bear 

pores broad hydrotheca and three sarcothece, a Supracalycine pair at the hydrothecal aperture, and 

Fig. XLV. Cladocarpus for 
_ a Basal part of a hydrocladium with its phylactogonium, “Ingolf’ St. 29 (X 40). 

6 Hydrotheca of the same specimen (X 60). 

ec Hydrotheca of the variety from “Ingolf’ St. 25 in side view (X 60). | 

d Front view of a hydrotheca of the same specimen (X 60). 

median proximal, which reaches with its opening margin ‘nearly up to the middle of the hydrotheca; 

he sarcothecze have a slightly dentate margin, and are adcaulinally split. On the basal internodium 

the hydrocladium, the proximal sarcotheca is divided off by an interval from the hydrotheca. The 
eo. 

5S 

hydrothecz are large, and nearly circular in transverse section, with an abcladial intrathecal septum; 

the opening margin is slightly sinuous, with more prominent teeth abcladially, and with a quite di- 

tinct abcladial median tooth. 

The gonothece are situate on the stem or on the phylactogonia, which proceed from the basal 

internodium of the hydrocladium, at the interval between the hydrotheca and the proximal sarcotheca. 

e phylactogonia have, after two dichotomic divisions, three branches, and bear on their outer side 

two rows of paired or irregularly placed sarcothece. The gonothece are somewhat flattened, pear- 

shaped from the broad side, with transversely rounded distal part; seen from the side, with a terminal 

lateral opening over which one wall domes out in a markedly prominent upper lip. 
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Material: 

“Ingolf? St. 25 63°30’ N., 54°25’ W., depth 582 fathoms sae 

_ - 29 65°34’ N, 54°31'W., — 68 — _ 92° 

So ae rey WN, 5a a7 Wy cre ae eee 

me Pegg area’ N., 35° tg Wy a) ne ae 

ee eS BP MOS aR IN, 27°39 Wa a ee ae 
— - 127 66°33' N., 20°05) W., — 44 _ 5,0° 

Greenland: Davis Strait, depth 80 fathoms (without further details) [type specimen of Clado- 2 

: ; carpus crenulatus| al 4 a 

65°39’ N., 28°25’ W., depth 553 fathoms [type specimen of Cladocarpus crenulatus| 4 

Cladocarpus formosus is described in detail by Ritchie (1909) from some colonies taken at é ; 

about the same place as Allman’s type specimens. Among the features which he here notes i 

the fact that the opening margin of the sarcothece is “serrate”, Most of the present colonies fully — 

agree with Ritchie’s careful description. We have, however, from the “Ingolf’ St. 25, in addition — 

to many typical colonies, also some few of slightly different structure (fig. XLV). The hydrothee 

are here somewhat broader than the normal, the septum is set a little deeper down, and goes consider- — 

ably farther in towards the adcladial side than in ordinary colonies of the species, while on the other — 

hand the internodial sibs are less pronounced, and fewer in number. Furthermore, all the sarcothecee 

here have smooth opening margin. The points of difference, as compared with the typical form o 

Cladocarpus formosus, are thus sufficiently marked; they are however, too slight to warrant our mark 

ing off a distinct species, since no other differences can be discerned. The colonies should thus merely 

be regarded as representatives of a special variety within the species, he, 

Ritchie (1909 p. 314) points out that Levinsen’s Cladocarpus crenulatus (1893 p. 68) must 

be regarded as a synonym of Cladocarpus formosus; and after having examined Levinsen’s type 

specimens, I must entirely concur in this view. Bonnevie (1899 p. 95) mentions Aglaophenia formosa — 

from a station near Spitzbergen; her description however, differs not a little from Allman’s, and 

from those of later writers; in the first place, no mention is made of the intrathecal septum, in addi- a 

tion to which, the description of the hydrotheca as “almost cylindrical, regularly dentated round the — 

margin” is hardly in accordance with what we otherwise know of the species; the published drawings a 

(1898 Taf. 2, fig. 3) also differ somewhat, so that the identity of the colony seems doubtful. An investi-— 

gation of the type specimen, however, shows that the intrathecal septum is present, and that the spe 

cimen only differs from the colonies here in question in the somewhat more distinct and regular den-— i 

tition of the hydrotheca margin. In addition, one of the phylactogonia is pinnately branched, as in a 

Cladocarpus paradiseus Allman, while the others are dichotomically branched. 

Cladocarpus formosus is plainly one of the most common forms in the warmer tracts belonging ~ 

to the upper part of the abyssal region in the North Atlantic (fig. XI/VI) and penetrates thence up 

into the lower part of the littoral region. It is originally known from the southernmost part of the — 

cold area, where the latter runs into the Faroe Channel, but should here be regarded as a visitor, 

brought in by larval transport with the Atlantic current. The species is previously known from 
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Davis Strait, from where the “Ingolf” brought back several colonies, and has now also been found in 
deeper water right up in the Danmark Strait. From here again, it may be transported into the waters 
along the north coast of Iceland, as shown by the find at the “Ingolf” St. 127, where the species 
oceurs together with Halicornaria campanulata. 

60 40 
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Fig. XLVI. Finds of Cladocarpus formosus in the Northern Atlantic. 

Cladocarpus Diana nov. sp. 

The colonies are singly pinnate with polysiphonic, in the upper parts monosiphonic main stem, 

which is not particularly strongly pronounced. The primary tube is indistinctly segmented, with long 

internodia, each having on its upper third an apophyse turned almost straight out to the side, alter- 

nately directed to either side of the stem. The internodium further has three or four sarcothece, a 

pair at the upper side of the apophyse, and one or two unpaired in the median line on the lower part 

of the internodium; all are adcaulinally split. The internodia of the hydrocladium have a large hydro- 

theca and three sarcothece, a supracalycine pair at the hydrotheca aperture, and an unpaired median 

proximal sarcotheca which reaches with its opening margin barely a little beyond the bottom of the 

hydrotheca. The supracalycine sarcothecze approach the tubulous form, but are adcladially split; the 

proximal is of very typical shape, being much widened out laterally towards the opening, so that the 

latter is seen to be as broad as, or even slightly broader than, the lower part of the hydrotheca; the 

free adthecal wall has disappeared; the margin is slightly dentate. The hydrothece are large, some- 

what compressed laterally, with expanded opening part; the margin of the aperture is armed with 9 

strong teeth, an abcladial median, and between this and the internodium four on either side. There 
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is an indication of four to five faint inner ribs in the internodium at the hydrotheca; the proximal _ 

sarcotheca is bounded on the lower side by a strong rib. a 

The gonothece. are situated on. dichotomically branched phylactogonia proceeding from the 4 

basal internodium of the hydrocladia beside its proximal sarcotheca. The phylactogonia have three : 

branches, which bear, on the side turned towards the stem, a row of sarcothecee, and can be indistinctly 3 

segmented. The gonotheca is somewhat flattened; seen from the broader side it is a broad oval, or 4 

egg-shaped, fastened by the pointed end to the phylactogonium. The opening is broad, subterminal, 4 

and turned downwards owing to the fact that the abcladial side curves far out beyond the opening 4 

asa broad upper lip. 

Fig. XLVII. Cladocarpus Diana. “Ingolf’? St. 78. — @ Phylactogonium with gonotheca (X< 40). 

6 Hydrotheca in side view ( 60). — ¢ Hydrotheca in front view (X 60). 

Material: 

“Ingolf’? St. 46, 61°32’ N., 11°36’ W., depth 720 fathoms 2,4° 

Oe ae OO AL oe Wy 2 IGS. ia 

Cladocarpus Diana has much stronger hydrothecal teeth (fig. XLVI) than most other species — 

of the genus; nearest in this respect is Cladocarpus compressus Fewkes, but the teeth there are some- — 

what broader; in addition, the intervals between the teeth in Cladocarpus Diana are curved somewhat — 3 

outwards. The most remarkable character, however, lies in the proximal sarcotheca. Seen from the — 

side, this does not differ greatly from other previously known species, being only unusually short, so 4 

that the opening margin does not extend much beyond the bottom of the hydrotheca. But on exam- 4 

ining the sarcotheca from the ventral side (fig. XLVIIc) we find that it has its greatest breadth at — 

the opening margin, which may even be slightly longer than the breadth of the lower and middle — 

part of the hydrotheca, The sarcotheca has only one opening, which is correspondingly larger, the — 

free wall turning towards the hydrotheca being entirely effaced. 
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Cladocarpus Diana exhibits also certain peciliarities in the gonosome (fig. XLVII a). The phyl- 
actogonium divides dichotomically a little above the base, and the outer branch, that farthest from 

q 2 the median line of the colony, soon divides again dichotomically into two, giving a slightly upward 
_ curving phylactogonium with three short branches. These have only a single open row of strong 

_ sarcothecze on the side turned towards the median plane of the colony; each branch has from three 
; 3 q to five sarcothece. The branches of the phylactogonium are richly furnished with inner ribs, and are 

; _ also often irregularly segmented. The phylactogonia bear two or three gonothecee of the same _type 

’ ; as that usual in the genus, with a strongly developed upper lip domed out roofwise over the broad 

ay P opening, which is turned towards the phylactogonium. 

a The colony from the “Ingolf” St. 46 exhibits the peculiarity of Revitic the outer branch of the 

: a " seventh phylactogonium from below on the left side prolonged; at the terminal point of the normal 

| _ branch arises a further lateral branch; the outer branch is further prolonged, and has, outside the 

_ above-mentioned supernumerary branch, three hydrothecee, and thus from here presents the appearance 

eof a hydrocladium, which in addition to its basal hydrotheca further shows the incipient develop- 

a ‘ment of a secondary phylactogonium. The entire formation must be regarded as an abnormity. 

Cladocarpus bicuspis (G. O. Sars) Jaderholm. 

a 1874 Aglaophenia bicuspis, G. O. Sars, Bidrag til Kundskaben om Norges Hydroider, p. 98, pl. 2, figs. 7—10. 

ij } 1909 Cladocarpus bicuspis, Jaiderholm, Northern and Arctic Invertebrates, p. 110. 

The colony is pinnate with polysiphonic, in the outer portions monosiphonic main stem. The 

4 primary tube is divided into short internodia, each bearing an apophyse directed obliquely forward 

and sideways, turned alternately to either side of the median line. The internodium is further provided 

P _with three sarcothecz, a pair at the upper side of the apophyse, and an unpaired one in the median 

_liue of the internodium, close below the apophyse; all are adcaulinally split. The internodia of the 

a hydrocladium have a very large hydrotheca and three sarcothecze, a supracalycine pair at the hydro- 

a theca aperture and an unpaired median proximal reaching up to the lower third of the hydrotheca; 

_ all sarcothecze are adcladially split, and have quite smooth margins. The hydrothece are laterally 

much compressed, with outward curving opening margin, and with an abcauline pair of large teeth; 

g the margin otherwise smooth; the sinus between the teeth is almost square. The teeth are concave, 

‘ the incurvation strongest at the median line. From the sinus between the teeth an inner rib runs 

a along the abcladial side of the hydrotheca to its middle, where it terminates in a strong S-shaped 

4 latter half the size of the former. The internodium is furnished at the hydrotheca wall with four or 

_ five short ribs, the proximal sarcotheca is bounded on the lower side by a an oblique septum. 

The gonothecte are situate on the stem or on short, dichotomically three- to four-branched 

_ phylactogonia, proceeding from the basal internodium of the hydrocladium beside its proximal sarco- 

7 theca. The phylactogonia are furnished with sarcothece irregularly arranged, and not infrequently 

having indistinct segmentation. The gonotheca is somewhat flattened; from the broad side it is reversely 

2 J The Ingolf-Expedition. V. 7, bin 
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conical, broadly rounded distally, with a broad opening towards the phylactogonium; in lateral view, 4 

the abcladial wall is seen to dome out in a large upper lip over the opening, which is consequently — 

turned downwards towards the base. 

Material: 

“Ingolf? St. 51 64°15’ N., 14°22’ W., depth 68 fathoms 7,32° 

_— - 98 65°38’ N., 26°27’ W., — 138 — 59° 

Of this highly peculiar species, a couple of well developed colonies have been found; it re- A 

sembles somewhat Cladocarpus paradiseus Allman, with its two strong abcladial teeth, but these are 

Fig. XLVIII. Cladocarpus bicuspis from “Ingolf” St. 98. 
a Basal part of a hydrocladium with its phylactogonium ( 40). 

6 Side view of a hydrotheca (x 60). —- ¢ Front view of a hydrotheca (X 60). 

more strongly developed in Cladocarpus bicuspis (fig. XI,VIII) than in the species mentioned, and ks 

their appearance is the more striking from their marked incurvation, which renders the median sinus 

more prominent. The strong S-shaped septum is suggestive of Cladocarpus sigma Allmann; on the — 

other hand, the inner longitudinal abcladial keel seems to be without parallel in the genus. 

The phylactogonia are dichotomically branched, the ramification does not always take plac 

once only, as in the one shown (fig. XLVIII a), but as a rule two or three times, so that we have 

three or four terminal branches. The gonothece shown by G. O. Sars (1874 pl. 2, fig. 8) are not y 

fully grown. The full-grown gonotheca presents the same typical appearance as the remaining north- — 

ern Cladocarpus species, with a much more strongly developed upper lip dome out over the — 

ing; it is here as strongly developed as in Cladocarpus Diana. | a 

Cladocarpus bicuspis is altogether a rare species in the regions investigated (fig. XLIX) and as — 

it does not seem to have been found at all elsewhere, its true habitat is still a matter of doubt. In : 

the northern waters, the species belongs to the typical visitors from the warmer atlantic waters, — 

being previously known only from between Stavanger and Trondhjem Fjord on the west coast of q 
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Norway; now the “Ingolf”’ has added two new localities, the one being off the south-east point of 

Iceland, the other in the eastern part of Danmark Strait, at a spot where several representatives of 

the heat-loving deep-water fauna of the Atlantic have been found. The bathymetrical position of the 

species is also somewhat doubtful: up to the present it has only been found in the middle and 

lower parts of the littoral region. 

Rtn a0O Mo te Soe 600m. oabsat berms 8OCO NE, ayant OOO Ms 

Fig. XLIX. The occurrence of Cladocarpus bicuspis in the Northern Atlantic. 

In the hatched region the literature notes a scattered occurrence. 
. 

Gen. Thecocarpus Nutting. 

Upright colonies with branched or unbranched main stem, the apophyses bearing unbranched 

hydrocladia with several hydrothece. All sarcothecee immobile. The ‘gonothecee are set in a corbula 

formed by a metamorphosed hydrocladium; the blades of the corbula, or ribs, have each a hydrotheca 

near its point of origin. 

Nutting (1900 p. 106) attaches primary importance to the question whether the stem is mono- 

siphonic, a character which, even in distinction of species, is of subordinate weight; a species such as 

Thecocarpus myriophyllum (Linné) occurs in northern seas not infrequently fertile with monosiphonic 

stem, while other colonies have a polysiphonic basal part; but it is really only in southern waters 

that strong colonies of this species are found with polysiphonic stems, at any rate a couple of feet 

high. This feature, then, is of little or no interest from the point of view of generic distinction; on 
12* 
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the other hand, it is perfectly correct to take the furnishment of the corbula blades with hydrothecz 

as of primary importance, which Billard (1913 p. 85) also points out. The breadth of the single cor- 

bula blade however, is of minor significance in this respect, and cannot be taken as proof that the 

corbula here is more primitive than in Aglaophenia, where narrow-bladed corbule have also been found. 

Thecocarpus myriophyllum (Linné) Nutting. : q 

1758 Sertularia myriophyllum, Linné, Systema naturee, ed. 10, p. 810. 

1900 Thecocarpus myrtophyllum, Nutting, Plumularidee, p. 107, pl. 24, figs. 12—13. 

The colonies have an unbranched or branched, polysiphonic or monosiphonic main stem. The 

primary tube of the stem is divided into shorter or longer internodia, each bearing about the middle 

a short apophyse, directed obliquely forward and sideways; at the base of this at its upper side there 

is a pair of sarcothecze, and on the basal part of the internodium an unpaired median sarcotheca. The 

short ‘internodia of the hydrocladium have each a large hydrotheca, slightly compressed laterally, and 

three sarcothecze, a supra-calycine pair at the hydrotheca opening and a short proximal unpaired sar- a 

cotheca, the opening margin of which does not reach up to the middle of the hydrotheca; all sarco- 

thecze are adcaulinally split. The hydrotheca margin is furnished with a strong, sharply cut median 

abcauline tooth; between this and the hydrocladium the margin is slightly dentate or curved, more 

faintly near the hydrocladium than farther from it. The opening margin stands almost perpendicular 

to the hydrocladium. Ke 

The gonothece proceed from a hydrocladium which is transformed into a narrow-bladed. cor- 4 

bula having its blades (ribs) furnished with a basal hydrotheca, and in addition, on the outer side, a 

numerous sarcothece. Between the corbula and the stem the hydrocladium has a varying number of =a 

hydrothece. The gonotheca is pear-shaped. 

Material: . 

“Ingolf? St. 15 66°18’ N., 25°59’ W., depth 330 fathoms + 0,75° 

_ - 35 65°16’ N., 55°05’ W., — 362 — 3,6° 

oe - 81 61°44’ N., 27°00’ W., — 48 — 6,1° 

“Thor” 63°18’ N., 21°30’ W., depth 178 metres 

_ 61°15’ N., 9°35’ W., — 872 — 

Iceland: 3 miles E. of Bjarnardi, — 70 fathoms. 

Thecocarpus myriophyllum is undoubtedly the most frequently occurring Aglaopheniid in the 

eastern part of the North Atlantic (fig. L). It is therefore highly peculiar that it should now have 

been met with for the first time by the “Ingolf” in Davis Strait, where no specimen had previously 

been found. In Iceland waters also, reliable data have hitherto been extremely rare, though Se- 

mundsson (I9II p. 105) records the species from the south-west point of Iceland, albeit under the 

name of Thecocarpus radicellatus. We can now add the further finds in these waters from Danmark 

Strait and east coast of Iceland. Thecocarpus myriophyllum is a species belonging to the lower littoral 
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region of the warmer seas and the upper abyssal region; quite exceptionally it may penetrate deeper 
down, as seen from the above. In the boreal regions it is not altogether rare, and has even in a 
single instance been met with in the cold area. 

60 40 20 0 

CGE" 2M RAR Ry eine Sy ees Kaeo 600m, 

Fig. L. The distribution of Thecocarpus myriophyllum in the northern Atlantic. 

In the hatched regions the literature notes a common, although scattered occurrence. 

Gen. Aglaophenia Lamouroux. 

Upright pinnate colonies with branched or unbranched main stem, the apophyses bearing un- 

branched hydrocladia with several hydrothece. All sarcothece immobile. Gonothecze in a corbula 

formed by a metamorphosed hydrocladium; the corbula blades (ribs) are furnished with sarcothece, 

but lack hydrothecz. 

Aglaophenia tubulifera Hincks. 

1861 Plumularia tubulifera, Hincks, A catalogue of the Zoophytes of South Devon, p. 256, pl. 7, 

figs. 1—2. 

1868 Aglaophenia tubulifera, Hincks, A history of the British Hydroid Zoophytes, p. 288, pl. 63, fig. 2. 

The colonies are pinnate with unbranched or branched monosiphonic main stem divided into 

short internodia. The internodium has close below the middle an apophyse directed obliquely forward 

and sideways, and three tubulose sarcothece, a pair at the upper side of the apophyse and an unpaired 
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one in the median line near the base. The internodia of the hydrocladia have each a hydrotheca and a 

three sarcothecz, a supracalycine pair near the hydrotheca aperture and a median proximal of greatly q 

varying length. The proximal sarcotheca is tubulose, and has an open connection with the lumen of ; 

the hydrotheca ; in the outer parts of the hydrocladium, it forms a more acute angle with the branch 4 

axis than nearer the stem; its free parts are in forma ¢ygica up to 2/, the length of the hydrotheca, z 

in forma Azl/ardi however, as a rule longer than the hydrotheca. The hydrotheca margin has an 3 

abcauline tooth, and on either side, between this and the hydrocladium, three, or more rarely four 

teeth. One or two internodial ribs are seen at the wall of the hydrotheca; at times an intrathecal 4 

rib may be indicated. j 

The gonothecze are situate on a hydrocladium which has broad lateral blades converging to 

a corbula; the basal pair of blades is as a rule free, and hangs out and downwards; there is a hydro- ; 

theca between the corbula and the stem. The gonothecz are pear-shaped. 

Material: 

“Thor”, 35°57’ N., 5°35’ W., depth 740 metres. — ae 

The synonymy of the species has been dealt with in detail on a previous occasion (Broch a 

1912 p. 8) and notice has also been taken of the variations. Geographically, Aglaophenia tubulifera 

is a southern species, only quite exceptionally passing beyond the limit of the boreal waters round : 

the British Isles; it belongs more especially to the middle and lower parts of the littoral region. Oo 

Family series Sertulariina nov. 

Family Sertulariide. 

The hydrothece are bilateral in structure and furnished with closing apparatus formed of from 

one to four plates. The colonies form sympodia or monopodia with terminal growth point. The polyps — 

have a more or less pronounced abcauline and basal blind sack with a low, non-digestive endodermal — 

epithelium; they are therefore bilaterally symmetrical. 

Few families have been the subject of so much dispute'as the Sertudaride, both as regards — 

limitation and also in respect of division into genera. The best foundation is that given by Levin- — 

sen in his latest work (1913) where he comes to the same result as Stechow (1913). The latter 

writer here separates off the Syntheciide as a distinct family comprising those forms which lack the 

lid; but while Levinsen also discards this group and refers it to the family La/oéide, Stechow 

considers the Syuthecttide as an independent family, most nearly related to the Sertulariide sens. j 

strict — a view in which we may fully concur, owing to the homogeneous organisation of the polyps. 

This principle for division is not very fully dealt with by Levinsen, and in particular the special _ 3 

organisation of the abcauline blind sack and its endodermal peculiarities seem altogether to have — 

escaped his attention. This is suggested, as already mentioned, by his reference to a blind sack in 

Lictorella pinnata (G, O. Sars) which from a purely anatomical point of view is hardly tenable. Com- 
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4 mon to Syzthectide and Sertulariide is also the exterior ectoderm lamella, which forms an inner wall 

_ covering to the hydrothece; a parallel’ formation is, it would seem, found only in Ag/aopheniide, 

where it is less pronounced. From the anatomical agreement of the polyps in the two families, and 

the fundamental differences in the structure of the polyps as compared with the remaining thecaphores, 
2 ‘I have found it most correct to take the two families together in a distinct family series Sertulariina. 

‘a With regard to division into genera, however, I can on the whole agree with Levinsen, as 

"will be seen from the following. Nevertheless it should be noted that the generic subdivision is still 

far from satisfactory. A considerable amount of anatomical investigation will be required before we 

ean obtain a thoroughly adequate foundation here, and the present material, unfortunately, is not suit- 

ble for such studies. 

_ In face of the above diagnosis, it may be objected that a genus such as Diphasia lacks the 

b id sack, at any rate, appears to do so. This point is not without importance, and has its own parti- 

ar interest in consideration of the genus from a phylogenetic point of view. On closer examination 

the group of species which Levinsen classes together in the genus Sertularella, we find that 

lere are here, as a matter of fact, two distinct anatomical groups, which ought really to be separated 

independent genera. The more restricted genus Sertwlarella will then comprise the species in which 

closing apparatus consisting of 3 or 4 flaps is found together with polyps having fully developed 

auline blind sack; this class includes the great majority of species, On the other hand we have 

group of species with the same sort of closing apparatus, but with polyps in which the blind 

is rudimentary or entirely lacking as far as can be seen from external observation. For this 

up, then, a special genus should be established. The group in question exhibits a close affinity 

; _ Thyroscyphus, which again forms a link with Campanulinide, and from this genus we must pre- 

sume that the entire family has its origin. A species such as Sertudarella tamarisca (Linné) belongs 

© this group of the Sertwlarella, and represents the transition stage to genera with rudimentary blind 

i sack, Diphasia and Dynamema. From the second group, again, are derived the remaining genera with 

their marked lines of development in the closing apparatus. Taking into consideration both the organ- 

ation of the hydranth, and the structure and development of the closing apparatus, we come to fixed 

es of development within the family, which are best illustrated by the following scheme: 

Odontotheca Hydralimania Thiyjaria 

_. ., Sertularia 
Diphasia Dynamena Abtetinaria 

a. Polyps with rudimentary blind sack. — Sertularella — 6. Polyps with blind sack. 

Thyroscyphus 
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Gen. Sertularella Gray. 

Upright colonies with sympodial growth. The opening of the hydrotheca is furnished with 

three or four marginal teeth, between which are attached as many triangular opercular plates closing in a 

pyramid over the aperture. 

The definition here agrees with that given by Levinsen (1913 p. 30). The genus seems, how- 

ever, to form a somewhat heterogeneous collection of species which should, probably, from the struct- 

ure of the polyp, be divided into two groups or genera. Of these groups, Sertwlarel/a sens str. will 

then comprise species with abcauline blind sack, while in the other group, we have species where 

this is rudimentary or indiscernible on external observation. The latter group leads, as above menti- 

oned, to Diphasia aud Dynamena, while the former gives the point of origin for the remaining genera 

of Sertularude. The most primitive group is that of the species without visible blind sack. 

Sertularella tamarisca (Linné) Levinsen. 

1758 Sertularia tamarisca, Linné, Systema nature, ed. 10, p. 808. 

1893 Sertularella tamarisca, Levinsen, Meduser, Ctenophorer og Hydroider, p. 58. 

Upright, somewhat irregularly branched, as a rule pinnate colonies, without distinct main stem. 

The hydrothece, which have a tripartite lid and tridentate opening margin, are set in two rows along 

the branches, a pair of hydrothece oppositely placed on each internodium. The hydrothece are very 

large, almost cylindrical, with the distal half free and highly diverging from the branch. 

The male gonothece are reversed conical, compressed distally with a small tooth on either side 

and a short cylindrical neck centrally placed. The females are of the same shape, but have three 

distal broad blades, each furnished with a longitudinal indented median ridge; the three blades close 

in to a pyramid and form a large external marsupium, in which the larvee are developed. 

Material: 

“Ingolf? St. 11, 64°34’ N.,. 31°12’ W., depth 1300 fathoms,  1,6° 

— - 87, 65°02,3' N., 23°56,2’W., — 110 — 

_ - 595; 059141 Ng 20°89 W., ), " 752 = 25° 

- 98, 65°38’ N., 26°27’ W., — 138 — 5,9° 

Ge 144, 62°49! N.. 7°12’ W., — 276 _ 1,6° 

KT ROK: 63°30’ N., 20°14’ W., — 80 metres 

Iceland: 6 miles W. of Isafjord, depth 55 fathoms 

5 — E. of Seydisfford. — 135 — 

63°21’ N., 17°15’ W., — 5. — 

The Faroe Islands: 16 miles S. by E. of south point of Nolsé, depth 80 fathoms. 

Sertularella tamarisca presents, as a matter of fact, a somewhat alien impression among the 

remaining Sertularella species, and has led an unsettled existence, now in this genus, now in Diphasia 

or Dynamena. ‘The paired arrangement of the hydrothece and the remarkable female gonothece of 

Eh be aE TTS 
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the species, with the marsupial chamber resembling that of Diphasia fallax (Johnston) and Diphasia 

rosacea (I,inné) have led to its being frequently referred to this genus. The state of the material 

did not permit of a quite certain investigation of the polyps, but as far as it was possible to judge 

it has a quite rudimentary blind sack, which brings the species nearer to Diphasia. On the other 

___ hand, the closing apparatus is altogether of the same type as Sertudarella, thus removing the species 

again from Diphasia. The most natural thing would doubtless be to consider Sertularella tamarisca 

as the type of a distinct genus, which in a certain degree forms a link between the true Ser/ularia 

Species and Diphasia. This would demand, however, in the first place a closer study of the structural 

40 "20" D 

40 20 

- 200 m. Sak a a 9,00 7. mem mere tooom. meee eee 2000 M, 

Fig. LI. The distribution of Sertudarella tamarisca in the Northern Atlantic. 

In the hatched regions the literature notes a scattered occurrence without giving particular data. 

BP conditions of the species, and as my material is not suited to the purposes of ‘such investigation, I 

3 have for the present refrained from establishing the new genus here. 

It is not altogether easy to determine with certainty the biogeographical character of the 

species. Sertularella tamarisca is not a form of frequent occurrence, and is never met with in large 

¥ numbers at a time; on the contrary, it is as a rule taken in single specimens, so that the species 

3 appears to be somewhat of a rarity. Further study seems to show that it is a boreal species capable 

of penetrating slightly into the arctic area and even more into warmer waters. Towards the north, 

it comes up into the White Sea, and towards the south, as we know, it penetrates into the Mediter- 

/eanean. In the waters investigated (fig. LI) the species has not infrequently been found in the eastern 

part of the boreal region, while it has only once been met with in Davis Strait; it never penetrates 

despite the fact that its wide bathymetrical range would seem to suggest a con- 

13 
into the cold area, 

The Ingolf-Expedition. V. 7. 
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siderable elasticity in respect of physical conditions. The chief occurrence of the species falls in the 

lower part of the littoral region and the upper part of the abyssal. 

Sertularella tricuspidata (Alder) Hincks. 

1856 Sertularia tricuspidata, Alder, A notice of some new genera and species, p. 356, pl. 13, figs. I—% 4g 

1868 Sertularella tricuspidata, Hincks, A History of the British Hydroid Zoophytes, p. 239, pl. 47, fig. 1 

Upright colonies with pinnate or quite irregularly bushy ramification; in the pinnate colonies, a 

the branches are alternating or subalternating, not infrequently they may themselves be dichotomi- 4 

cally or pinnately branched; the branches are often bent or twisted. The monosiphonic stem and a 

branches are segmented; each internodium has a hydrotheca. The hydrothece are situate on the a 

distal part of the internodium, and are cylindrical or slightly barrel-shaped, with their narrowest part ; 

immediately below the aperture; they have three teeth of equal size on the aperture margin, the one q 

median adcauline; in the sinuses between the teeth, the three triangular plates of the closing apparatus 

are attached. The adcauline wall of the hydrotheca has a free distal part between half and two-thirds q 

the length of the hydrotheca. The polyp has a well-developed abcauline blind sack. 

The gonothecee are attached under the base of the hydrothece. They are oval to pear-shaped, a 

with a short and narrow, reversedly conical, distally central neck, and with deep transverse furrows. — 

Material: 

“Ingolf’, beach of Jan Mayen. 

— St. 3 63°35’ N., 10°24’ W., depth 272 fathoms 0,5° 

1 OS BR OR TS 58 SF Mg cc re en ner eee a 
— - 54 63°08’ N., 15°40’ W., — 691 — 3.97 

— - 87 65°02,3'N., 23°562W., — I10 — — 

= - 95 65°14’ N., 30°30’ W., — 752 — 25° 

Boa 88 ok 65°52' N., 23°58’ W.. — 62 metres 

— 65°29,5' N., 24°63’ W., —- 40 — Ps 

<< 64°02’ N., 22°33’ W., — 34 — 

— 63°30' N., 20°14’ W., -~ 80 — 

Greenland: mouth of Nerak (depth not stated) 

Hunde-EKiland) ( — -  — ) 

Egedesminde, depth 30—4o fathoms 

Store Hellefiskebanke, — 24 a 

‘Sukkertoppen, on Soltenia (without further details) 

Frederikshaab ( — —_ — ) 

Iceland: Bakkefjord, depth 25—32 fathoms 

Lonafjord, — 40 — 

Malarif (depth not stated) 

Reydarfjord, — 60-80 — [labelled Sertularella polyzonias| 

63°21’ N., 17915! -W. ee 58 — 
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Iceland: Vestmané, depth 25 fathoms 

a 1o miles W. of Akranes (depth not stated) [labelled Sertudarella polyzonias| 
Bredebugt, depth 7—12 fathoms ° 

Ms 65°00’ N., 24°38’ W., nee Y Sg 

Onundarfjord tes 10 as 

. Adalvik (depth not stated). 

_ The Faroe Islands: 7 miles N. by E. of Myggenzs point, depth 57 fathoms 
: 6 — N. by W. of Store Kalsé, — 6 — 

a Deep hole at north point of Nolsé, — 100 — 

i 5 miles S.S.E. of Bispen, — 5 — 

Sertularelia tricuspidata is a circumpolar arctic species which is extremely numerous in arctic 

"waters. From there is penetrates far down into the boreal area (fig. LII) where it is one of the most 

“common species, especially round the Faroe Islands, Iceland, and off West Greenland. Along the east 

coast of Greenland, however, it is distinctly rare. Its infrequent occurrence off the north coast 

of Iceland on the other hand, should probably rather be apparent, as the result of insufficient in- 

vestigations. Along the west coast of Norway, Sertularella tricuspidata goes southward as far as 

Bergen; according to the literature, it is also met with near the British Isles, but we have no certain 

ata from here, so it would seem that this must be about the limit of its distribution. Bathymetri- 

Fig. LIL The distribution of Sertularella tricuspidata in the Northern Atlantic. 

In the hatched regions the literature notes a scattered occurrence. 
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Sertularella amphorifera Allman. 

1877 Sertularella amphorifera, Allman, Hydroida..... of the Gulf Stream, p. 22, pl. 15, figs. 8—ro. 

1912 Sertularella amphorina, Bedot, Matériaux pour servir a histoire des Hydroides, 4™ période, p. 352. . 
¢ 

Upright slender colonies with monosiphonic hydrocaulus. Stem and main branches slightly 

prominent. The basal part of the stem is straight, irregularly segmented, without hydrothece and 2 

branches; higher up, it becomes regularly segmented, like the branches, with a hydrotheca on the 4 

distal part of each internodium. The branches arise in irregular alternation, and may themselves q 

again ramify; like the hydrotheca-bearing part of the main stem, they are bent zigzag fashion. The J 

hydrothece are large, cylindrical, slightly curved, ; a 

with three equal sized, markedly prominent 

teeth, and in the sinuses between them three 

large triangular lid plates. The hydrotheca is 

attached to the branch by a narrow base. The 

polyp has a distinctly prominent abcauline 

blind sack. 

The gonothece proceed from below the 

base of the hydrothece. They are a slender oval 

to pear-shaped, with a distally central narrow ; 
Fig. LIl. Sertularelia amphorifera 

from “Ingolf’ St. 54. S 

a. Part of a branch (X 20). FA 
’. Hydrotheca of the stem with the basis 

of a branch (X 40). 

neck, and distinct transverse furrows; the neck 

passes evenly over into the gonotheca. 

Material: 

“Ingolf’ St. 7, 63°13' N’, 15°41’ W.; depth 600 fathoms, 4,5° 

— - 54, 63°08 N, 15°40. W.; — 691 — 3,9° 

Nutting (1904 p. 88) who had only some fragments of Allman’s type specimen to work on, % 

states that Sertularella amphorifera has possibly four hydrothecal teeth, and he gives some drawings a 

where four such teeth are markedly in evidence, as if his specimen had been intact, and not, as he 

himself expressly notes in the text, defective. Billard (1906 p. 183) on the other hand, reports the 4 

species as distinctly tridentate, and this is also plainly to be seen from my specimens (fig. LII]). Be- 

tween two branches on the stem, the number of hydrothecz varies from two to five. = 

Sertularella amphorifera is evidently very closely related to Sertularella tricuspidata, extreme q 

variants of which may present a strong resemblance to the former. On the whole however, Sertula-~ 

rella amphorifera seems to be of considerably more open growth, while its finer structure and long, 4 

slender internodia, together with the strongly projecting hydrothece, give it a typically different a 

appearance from Sertularella tricuspidata, as is apparent at the first glance. : 

The finding of Sertularella amphorifera so far to the north is highly interesting. It was pre- q 

viously known only from the sea off Florida at Double Headed Shot Key, 471 fathoms, and from the 

west coast of Africa, where it was taken at 882 metres’ depth. The species thus belongs to the warmer 

parts of the Atlantic abyssal region, and moves up, in the warm, deep water layers, to the deep off 

the south-east coast of Iceland, 



HYDROIDA II 
Io1r 

Sertularella polyzonias (Linné) Gray. 
8 Sertularia polyzonias, Linné, Systema nature, ed. 10, p. 813. 

: 1848 Sertularella polyzonias var. a, Gray, List of the specimens of british qumals, p. 68. 
Upright colonies with irregularly branched monosiphonic hydrocaulus, no distinct main stem, 

4 “The branches are divided by oblique nodes into internodia, each bearing a hydrotheca, turning alter- 
nately to either side. The hydrothecz are smooth or slightly wrinkled transversely, barrel-shaped, with 
4 a somewhat expanded opening part; the opening margin has four low and broad teeth, between which 
‘ are attached the four triangular lid plates. The adcauline wall has a longer or shorter free part, 
Birding as the hydrotheca diverges more or less sharply from the branch. The polyp has a well- 
developed abcauline blind sack. 

The gonothece proceed from close under the base of the hydrothece. They are egg-shaped, 
eeply furrowed transversely throughout their entire length, and have four markedly prominent strong 

eeth about the distally central opening. 

Forma /yfica: fine and low colonies. 

Forma gigantea (Mereschkowsky): large robust colonies. 

_ Forma ¢yfica: 

Iceland: Bredebugt, depth 35 fathoms (transitional to forma g/gantea). 

63°20’ N., 20°14’ W., depth 80 metres. 

The Faroe Islands: 6 miles N. by W. of Store Kalsé, depth 60 fathoms. 

Forma gigantea: 

. “Ingolf” St. 127 66°33’ N., 20°05’ W., depth 44 fathoms 

Greenland: Akudlek — 30-60 — [labelled Sertudarella polyzontas| 

d Jakobshavn (depth not stated) { — ' _ ane ] 

Egedesminde — - — 

Store Hellefiskebanke (without further details) 

— — depth 32 fathoms 

Godthaab (without further details) [labelled Sertudarella polyzontas| 

Davis Strait, 67°34’ N., 55°29 W. [ — _ _ ] 

Sukkertoppen on Aoltenia (depth not stated) 

Kara Sea, “Dijmphna” [labelled Sertularella polyzonias|. 

Sertularella polyzonias is divided by many writers into two species, the gigantic arctic form 

4 being regarded as a distinct species, .Sertularella gigantea Mereschkowsky. Kirchenpauer (1884 p. 

34) has already drawn attention to the existence of intermediate forms between the two, which cannot 

show a single qualitative difference, the latter for instance, being distinguished merely by the fact 

_ that all dimensions are harmoniously increased. The very fact that this form belongs to the arctic and 

a Bitarctic water layers, while the other is quite cosmopolitan, warns us to be careful about regarding them 

3 as distinct species. Geographical studies on the variations of hydroids have shown (cf. Broch 1909, 



102 HYDROIDA II 

1913, 1914) that the dimensions may here quite commonly become coarser within the same species as 

the temperature decreases. In Sertularella polyzonias forma gigantea, this common law has been fol- 

lowed to an extreme, while the transition forms are comparatively few. That they exist, however, 

is plainly evident from the present material, where in particular certain colonies from Jakobshavn, 

Greenland, and all those from Bredebugt take up a doubtful intermediate position. 

Forma giganica (fig. LIV) is a typical arctic (and antarctic) character form, only exceptionally capable 

of penetrating into the boreal region. It is extremely common in West Greenland waters, and is also 

known from East Greenland; occasionally also from the north coast of Iceland. Forma /yfzca, on the other 

40 

40 

seerercesereeeseres 200 M, sac anas 600m tare 1000M, sm te eevee ee, 2000 M. 

Pig. LIV. Finds of Sertularella polyzonias forma typica @ and forma gigantea + in the Northern Atlantic. 

In the hatched regions the literature notes a common occurrence of the forma ¢yfica. 

hand, is cosmopolitan, and occurs also, albeit less frequently, in arctic waters. In the boreal area, it 

is particularly numerous in the eastern parts. Both forms belong to the middle parts of the littoral 

region, and rarely move down into the deep sea region, 

Sertularella Gayi(lamouroux) Hincks. 

1821 Sertularia Gayi, Lamouroux, Exposition méthodique des genre.,. p. 12, pl. 66, figs. 8—g. 

1868 Sertularella Gayi, Hincks, A History of the British Hydroid Zoophytes, p. 237, pl. 46, fig. 2. - 

Upright, irregular doubly pinnate colonies with distinctly prominent polysiphonic main stem 

and main branches. The outer branches are almost regularly pinnately branched often with their minor 

branches secondarily ramified. The outer branches are divided by indistinct oblique joints into short 

internodia, having on their distal half a large hydrotheca; the hydrothece are directed alternately to 

| 
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either side in the broad plane of the colony. The hydrotheca has a free adcauline distal wall part, 

half as long as the hydrotheca or somewhat less, about 1'/, times the opening diameter. The hydro- 

theca has its greatest breadth at the middle, and narrows down both towards the base and towards 

the opening, which is set perpendicular to the axis of the hydrotheca. The free portion of the adcau- 

line wall is as a rule furnished with somewhat faintly marked transverse furrows. The opening teargia 

has four low teeth and four triangular lid plates in the sinuses between them. 

The gonothecze proceed from the branches close under the base of the hydrothecz. They are 

oval, more or less furrowed transversely in the distal half, and have distally a narrow central opening 

with two diametrically opposite short broad teeth. 

- 200M = weenanse 600m. tare mre 000M, sme erm reer, 2000 M. 

Fig, LV. The distribution of Sertu/are/ia Gay? in the Northern Atlantic. 

In the hatched regions a common although scattered occurrence is stated in the literature without precise data. 

Material: 

“Ingolf’ St. 1 62°30 N. 8°ar' W., depth 132 fathoms 7,2° 

— - 55 63°33' N., 15°02’ W., — 316 — 59° 

a - 85 63°21 N., 25°21' W., — 170 ..— ae 

_ - 94 64°56 N., 36°19! W., — 204 — 4,1° 

_ ~ 98 65°38 N., 26°277W, — 1 38 Her ORO? 

“Thor” 64°06' N., 23°14 W., — 98 metres [labelled Sertularella polyzonias| 

Iceland: Ingolfshéfdi 9'/, miles in N. by E.*/, 2E., depth 53 fathoms. 

The Faroe Islands: 60°23’ N., 8°55’ W., — 225 — 
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Sertularella Gayi is an atlantic warm-water species, which in the northern waters (fig. LV) exhibits < 

an easterly distribution. It belongs to the deeper littoral and upper abyssal regions, where it is parti- 

cularly frequent. In the south-eastern part of the boreal area it is quite common, and moves hence q 

down into the cold area in the Faroe Channel; it is not altogether rare off the south coast of Iceland, — 

where it seems now and again to have been confused with Sertularella polyzonias. The “Ingolf” has 

a single specimen from St. 94, so that the species can also occur in deep water off the south-east 

coast of Greenland, outside the mouth of Danmark Strait, where the deeper parts are still covered 

with warmer atlantic water layers. 

Sertularella tenella (Alder) Hincks. 

1856 Sertularia tenella, Alder, A notice of some new genera and species, p. 357, pl. 13, figs. 3—6. 

1868 Sertularella tenella, Hincks, A History of the British Hydroid Zoophytes, p. 242, pl. 47, fig. 3. 

Upright, unbranched or slightly branched openly constructed colonies with monosiphonic hydro- ;: 

caulus. Stem and branches are divided by joints into not very long internodia, each having on — 

its distal part a very slightly imbedded hydrotheca; proximally, the internodium is furnished with a 

pair of rings. The stem and branches are bent to an angle at the nodes, which gives them a mark- 

edly zigzag course. The hydrothece are large, about as long as the internodia, elongated oval, _ 

with somewhat more cylindrical opening part; they are distinctly furrowed transversely between th« 

base and the cylindrical opening part. The aperture is set perpendicular to the longitudinal axis ¢ 

the hydrotheca. The opening margin has four low teeth, and in the sinuses between them four tring 

angular lid plates. The polyp has a well-developed abcauline blind sack. ae 

The gonothecze proceed from stem and branches close under the base of the hydrotheceze. They 

are oval to more pear-shaped, transversely furrowed throughout their entire length, and furnished with — 

a distal central short, almost cylindrical neck. 

Material: 

“Ingolf’ St. 94 64°56’ N., 36°19’ W., depth 204 fathoms 4,1° 

= - 95 65°14’ N, 30°390' W, — 752 —_ 77) 

As a synonym to this species I have previously (1909 p. 126) noted Sertularella pellucida. Ja- 

derholm has, however, (1909 p. 99, Taf. XI, figs. 8—11) given a closer study of this species, from — 

-which it appears that it does not belong here, its entire structure being different, and the colonies — 

more resembling those of Sertwlarella fusiformis. ; 

Kramp (1914 p. 1037) characterises Sertularella tenella as a cosmopolitan species. This must, — 

however, as will be seen from the chart (fig. LVI) be taken with some little reserve, The species is alto- — 

gether more sporadic in its occurrence within the northern waters, save probably for the tracts immediately 

round the British Isles, where it appears to be more common. Otherwise, it follows in the northern areas the 

same laws as do the warmer atlantic species, and is somewhat rare in the strictly boreal water layers. — 

v. Lorenz, (1886) mentions the species from Jan Mayen, but this determination would seem, from the q 

remaining data, to be somewhat uncertain. 
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Fig. LVI. Finds of Sertularedla tenella in the Northern Atlantic; 

In the hatched regions the data are not altogether precise. (0 doubtful locality). 

Sertularella fusiformis Hincks,. 

1861 Sertularia Jusiformis, Hincks, A Catalogue of the Zoophytes of South Devon, p. 253, pl. 6, figs. 7—8. 

1868 Sertularella fusiformis, Hincks, A History of the British Hydroid Zoophytes, p. 243, pl. 47, fig. 4. 

1907 Sertularella pellucida, Jaderholm, Uber einige nordische Hydroiden. 

1909 Sertularella pellucida, Jaderholm, Northern and Arctic Invertebrates, p. 99, Taf. 11, figs. 8—r1. 

Open and finely built, zigzag and slightly branched upright colonies with monosiphonic stem. 

The stem and branches are divided into short internodia which form an angle one with another, and 

_ are more or less distinctly ringed, more rarely quite smooth. From the same internodium may often 

proceed two or three branches, or simple internodia. The large, somewhat spindle-shaped hydrothecze 

_ are situate on the outer half of the internodium, and are very slightly embedded; the opening part 

_ is again as a rule somewhat expanded; the aperture is set perpendicularly to the axis, and has four 

not very prominent teeth, between which are attached four triangular lid plates. 

The gonothece are attached to the branches or stolons. They are elongated oval to egg- 

shaped, in the latter case with the broader part somewhat below the middle. The gonotheca has a 

- distal central aperture with four strong teeth. 

Material: % 

“Ingolf” St. 3 63°35’ N., 10°24’ W., depth 272 fathoms, 0,5°. 

The Ingolf-Expedition. V. 7. ‘4 
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Sertularella fusiformis assumes a highly characteristic appearance from the peculiarity that it — 

has often on stem or branches two or three short branchlets proceeding simultaneously from the same 

point, these short branchlets consisting of a single internodium, or more rarely a couple, with large q 

hydrothecee almost terminally placed. An excellent picture of this is given by Jaderholm (1909 Taf. — 

11, fig. 9). His specimens undoubtedly belong to Sertularella fusiformis, and are only remarkable in 

having the internodia entirely smooth; here, however, all transition stages occur, so that we are not 

warranted in setting aside the specimens on such ground as types of a distinct species. Maa 

Sertularella fusiformis is probably a warm atlantic species, but its occurrence is little known. | 

by the “Ingolf? about midway between the Faroe Islands and Iceland. 

Sertularella rugosa (Linné) Hincks. 

1758 Sertularia rugosa, Linné, Systema naturee, Ed. 10, p. 800. as 

1868 Sertularella rugosa, Hincks, A History of the British Hydroid Zoophytes, p. 241, pl. 47, fig. 2. 

Upright, irregularly branched small colonies without pronounced main stem; the latter is mono- 

siphonic. The colony is divided by oblique nodes into short internodia, each bearing a hydrotheca — 

directed alternately to either side, and situate on the upper half of the internodium. The hydrothec 

are broad oval or barrel-shaped, with deep transverse furrows, which are particularly marked on the — 

abcauline side, where a very deep furrow is always found immediately beneath the aperture. The ~ 

opening forms an angle with the hydrotheca axis, and is turned away from the branch; it is furnished — 

with four low, often somewhat indistinct teeth, between which four triangular lid plates are attached. — 

The polyp has a large abcauline blind sack. 

They are egg-shaped or more oval, with deep transverse furrows, and have dista 

a central broad opening, surrounded by four short strong teeth. 

Material: 

Jan Mayen, depth 15 fathoms (East Greenland expedition). 

Iceland: Grindavik (depth not stated) 

10 miles W. of Akranes, on algee 

Stykkisholm, depth 30 fathoms 

Bredebugt (without further details) 

Fig. LVI. Hydrothece. The Faroe Islands: Solmunde, on alge 

of Sertularella rugosa Thorshavn, as alge, depth Ae athome 

from Herlé near Bergen 

(X 40). Vestmanhavn, — 35-4 et 

The available illustrations of Sertularella rugosa are very little characteristic, and this applies 4 

especially to Nutting’s (1904 pl. 17, figs. 1—5) which present an entirely misleading impression, in- q 

asmuch as they suggest that the hydrothece are distinctly ringed. A new drawing is therefore given — 

here (fig. LVII) showing the deep transverse furrows; particularly characteristic is the deep abcauline 

furrow beneath the aperture. 
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Sertularella rugosa must be characterised as a boreal species, having its bathymetrical distri- 

bution in the upper half of the littoral region, though it does not often penetrate up into the tidal 

zone. Kirchenpauer (1884) records it as found at Greenland, but there are no subsequent finds 

recorded from there. In the areas investigated (fig. LVIII) it has, it will be seen, an easterly distri- 

bution from Iceland to up in the Barents Sea, but its occurrence in the purely arctic area is quite 

sporadic, while on the west coast of Norway, for instance, it is a characteristic species in the laminaria 

zone. New finds are those from the Faroe Islands, where the species might be expected to be found 

from its occurrence off the coasts of Iceland, the British Isles, and Norway. 

40 

40 
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Fig. LVIII. Distribution of Sertularella rugosa in the Northern Atlantic. 

In the hatched regions a common occurrence is noted. 

Diphasia Agassiz. 

Upright colonies, the hydrothecee having a horizontal or slightly obliquely situated aperture 

4s without distinct teeth, but as a rule with an adcauline sinus, in which the large single opercular plate is 

attached. The polyps have, as far as can be seen from external observation, no abcauline blind sack. 

This definition differs in one important feature from that given by Levinsen (1913 p. 309), 

the organisation of the polyps being taken into consideration. We thus obtain a stronger and more 

natural limitation, and the genus then practically coincides with the group Zudiphasia Broch. It has 

, long been a doubtful question whether the two groups Eudtphasia and Abietinaria should be assigned 

4 p generic rank or not, attention having previously been paid only to the form of the hydrotheca as the 

decisive point, and distinction thus made between species having more cylindrical hydrothece or hy- 

’ 
14* 
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drothecee expanding distally (Zwdphasia) from those in which the hydrothece are bottle-shaped (Adze- 

tinaria). There are, however, transition forms, and the great variation in the hydrothecee in most spe- 4 

cies renders a limit such as that so drawn extremely vague. 

We now find, however, that the structure of the polyp is different in the two groups, the blind a 

sack being only in the latter found in full development. This is an organisational feature of so con- 

siderable importance as not only to warrant, but even to demand, a generic distinction between the = 

two groups, which also on the whole present interesting points of difference in the gonangia. In > 

Diphasia, we find that the female gonothecee are as a rule furnished with spinous or leaf-shaped out- — 

growths, which very often fold in together, forming a distal chamber for the.brood, a marsupium. 4 

This is a biological phenomenon, and from a phylogenetic point of view of less importance; on the 4 

other hand, it is interesting to note that it here appears to occur as a constant characteristic in a 

whole series of related species. It is also worth noting that this feature is likewise found in Serfula- 

rella tamarisca (Linné) a species which appears to form a link between Serfularella and Diphasia. 

Diphasia fallax (Johnston) Al. Agassiz. 

1847 Sertularca fallax, Johnston, A History of the British Zoophytes, p. 73, pl. 11, figs. 2, 5, 6 

1865 Diphasia fallax, Al. Agassiz, Ulustrated Catalogue, p. 142. 

Upright pinnate colonies with more or less pronounced monosiphonic main stem, and as a rule ~ 

itely placed hydrothecze. The branches proceed alternately from the stem, and are themselves often — 

sparsely branched, frequently with tendril-like terminal parts. Between two successive branches on 

the same side of the stem there are two to four hydrothece, the one of them being at the corner of a 

is at the opening. 

The gonothece are situate on the upper side of the branch or on the fore side of the colony. q 

The males are pear-shaped, with four distal short broad spines, and a short conical to cylindrical cen- 

tral neck. In the females, the four spines have developed into four broad triangular blades, which | 

close in together over a distal brood-chamber in which the larval development takes place. a 

Material: 

“Ingolf’ St. 3, 63°35’ N., 10°24’ W., depth 272 fathoms 05°. Variety. 

— > ei Osea tN. tacagt = We, — 68 — 732. —_ 

— - 87, 65°02,3' N., 23°56,2’ W., — 110 — _ 

— - 93, 64°24’ N., 35°t4’ W., — 767 — 1,46° — 

— - 94, 64°56 N., 36°19’ W., — 204 a 4,1° 

— 2 95, 65°rg SN. 30°99 Wa me ge ate 

ne Gy BSR Ng AQUOCES NM 55 re isa ce ie a 

ae GB 065 GB Neg RG Ag) Win soa BGR Ie ee 
_ - 115, 70°50’ N. 8°290'_ W., — 86 — 0,1° _ 
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“Thor” 66°19’ N., 23°27’ W., depth 115—120 metres. Variety. 
me 65°52’ Nj93"58! Wi 62 

63°30’ N., 20°14 W, — 80 _— 

Greenland: Davis Strait, _ 100 fathoms (without further details) 
Iceland: 5 miles E. of Seydisfjord, — 185 _ 

Ingolfshéfdi 9*/, miles in N. by E.1/2E. (depth not stated) 
Vestman6, depth 50 fathoms 

Skagi, — 40 metres 

6 miles W. of Iceland (without further details) [labelled Diphasia rosacea] 

@Onundarfjord, depth ro fathoms [ —- _ — |} 

65°39’ N., 28°25’ W., depth 553 fathoms. 

Between Iceland and The Faroe Islands: depth 270 fathoms (without further details). 

The Faroe Islands: 8—1o miles N. of The Faroe Islands ( —- — — ) 

7 miles N. by E. of Myggenzs point, depth 57 fathoms 

6 — N. by W. of Store Kalsé, — 60 — 

Deep hole at north point of Nolsé, — 100 — 

Borones 13 miles in N.75°W. — 30 — 

16 miles E. by S. of south point of Nols6 — 80 — 

It may be a question whether Diphasia fallax cannot exceptionally be confused with Diphasia 

Yandel Levinsen, if the latter species, as Semundsson opines, can occur with only two rows of 

rothecee on the branches. There are also in the present material colonies of Diphasia fallax dit- 

mg in appearance, so that there is some ground for further considering the point. 

Semundsson (1911 p. 97) mentions having found colonies of Diphasia Wandeli with only two 

ws of hydrothecz on the branches, and with female gonothece, which, however, from his drawings, 

agree entirely with Diphasia fallax. According to a footnote in Semundsson’s work (I9II p. 98) 

evinsen should, after seeing the colonies, have expressed as his opinion that they must rather be 

garded as aberrant colonies of Dzphasia fallax than as representatives of Diphasia Wandelt. Now 

zmundsson points out, in the same place, that a colony of Diphasia Wandelt from the Norwegian 

Sea, which he has had occasion to study, had on the basal parts of eight of its branches only two 

ws of hydrothecz, while the outer parts of these branches, and all the remaining ones throughout 

their length, had three rows of hydrothece. This reminds one not a little of the aberrant Zhwaria, 

which is further described in “Fauna artica” (Broch 1909 p. 177). As the colony described by Se- 

‘mundsson is sterile, it cannot be determined with certainty. It is probably a Diphasia Wandel, but 

might also be imagined that it could be a mutant of Diphasia fallax, though this is less likely to 

e the case. Typical female colonies of Diphasia Wandei with gonothecze have not yet been found; 

as to the males, we know that they differ from Dzphasta fallax in having eight instead of four distal 

pines on the gonothecz, these eight spines being arranged in pairs. It is therefore impossible to say 

with certainty which species Semundsson had before him, as long as typical and fertile female 

colonies of Diphasia Wandeli have not yet been found. Semundsson’s colonies form, moreover, 

only the extreme link in a continuous variation series, of which the central one is Diphasia fallax. 
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The “Ingolf? brought back from several of its stations colonies of the same type described by 

Semundsson as Diphasia Wandeli. They are stiffly built, with a distinctly marked, often some- 

what darker and plainly segmented main stem. Each internodium has a pair of hydrothece and a 

branch, directed alternately to either side, so that in these colonies, we have constantly two hydrothecz 

between two successive branches on the same side of the stem; of these two hydrothece, the one (the 

lower) is situate in the corner by the branch. In the most extreme specimens of this variant group, 

we find single undivided branches. This variety is represented by a particularly pure type in specim- 

ens from the “Ingolf’ St. 3 and St. 93. In these colonies, there is no pronounced fore or rear side as 

generally seen in Diphasia fallax. This must doubtless be taken in connection with the fact that the 

60 40 20 0 
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Fig. LIX. The distribution of Diphasia fallax in the Northern Atlantic. 

In the hatched regions a common occurrence in reported (-+- the variety spoken of in the text). 

most marked representatives of the variety are attached to a firm underlayer, stones or mollusc shells, 

and not, as is mostly the case with this species; to stems of other hydroids; they thus stand more 

perpendicalarly, and consequently develope more symmetrically, whereas the ordinary colonies, being 

fixed in a more horizontal position, find it better to develope more onesidedly, with an upturned “front”. 

Among the numerous transition forms, it will here suffice to mention some specimens from 

“Thor” (65°52’ N., 23°58’ W.). They are very closely allied to the group of variants described as a 

distinct variety, but exhibit at the same time several of the characteristic features of the main species. 

The stem is not quite so marked as compared with the branches, albeit its darker brown colour helps 

to bring it out; its segmentation is less prominent, and the branches proceed more openly and some- 

what irregularly, with three, or more often four hydrothecee between two branchés on the same side 
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of the stem, the one hydrotheca in the branch corner. Finally, the branches and the colonies are 

curved, so as to present a distinctly convex foreside; the branches themselves also, are not infrequently 

_ Kramp (1914 p. 1053) has very appropriately characterised Diphasia fallax as “an atlantic 

_ boreal species only sporadically found in arctic regions”. Its occurrence in the north Atlantic (fig. 

_ LIX) shows, however, that it is still not quite universal in the boreal waters; it appears, strangely 

enough, to be very rare off the west coast of Greenland, where we should otherwise have expected to find 

it of common occurrence in the mixed company of southern and northern forms found in Davis Strait. 

Bathymetrically, its chief occurrence falls in the middle and lower part of the littoral region, and the 

‘upper part of the abyssal; at times it may penetrate far down into the latter, as is shown by the list 

of finds from the “Ingolf”. It is consequently the more remarkable that Dzphasta fallax should seem 

disappear at a somewhat greater distance from the coasts. A glance at the chart shows that the 

species has very rarely indeed been taken far from islands or continent, and this cannot be accidental, 

“since the investigations both of the “Ingolf? and later expeditions have been carried out to a very 

great extent in the open sea within the areas in question. The explanation of this must be left to 

future studies. 

Diphasia Wandeli Levinsen. 

a 893 Diphasia Wandeli, Levinsen, Meduser, Ctenophorer og Hydroider, p. 55, pl. 8, figs. 1—5. 

Be Upright pinnate colonies with pronounced dark monosiphonic main stem. The stem is divided 

yy transverse nodes into short internodia, each bearing a pair of hydrothece placed oppositely, and a branch 

nder the base of the one, turning alternately to either side of the stem. The branches are likewise 

- divided up into short internodia, each having three hydrothece in a wreath; there are thus three rows 

= of hydrothecz on each branch. The hydrothece are deeply embedded; the adcauline wall has a free 

; distal part about one-fifth to one-fourth the length of the hydrotheca, between half and once the 

opening diameter. The opening is set almost perpendicular to the branch axis; the margin has a 

light adcauline sinus, in which the large opercular plate is attached. 

The gonothecz arise on the branches close under the base of the hydrothece. The males are 

reversely conical, with eight short paired spines on the distal part; the narrow distally central aperture 

has a rudimentary neck, or none at all. 

‘Material: 

Greenland: Davis Strait 65°22’ N., 54°02’ W., depth 66 fathoms [Levinsen’s type specimen]. 

. Diphasia Wandeli appears to be a very rare species; typical three-rowed colonies have, besides 

4g : ‘the spot mentioned, only been found once, near Papey, East Iceland. All the other specimens recorded 

by Semundsson (1902 p. 67 and 1911 p. 97) belong properly to the above described variety of Dz- 

4g phasia fallax. ‘The two finds belong to the middle part of the littoral region. 
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Diphasia rosacea (Linné) L. Agassiz.” 

1758 Sertularia rosacea, Linné, Systema nature, Ed. 10, p. 807. 

1862 Diphasia rosacea, lL, Agassiz, Contributions to the natural history of the United States, vol. 4, p. 355. 

Upright colonies without distinct main stem. The colonies are irregularly pinnate or bushily 

branched, segmented, and with a pair of oppositely placed hydrothece on each internodium. The 

hydrothecee are slender, almost evenly tubular, with slightly divergent distal part. The free distal 

portion of the adcauline wall is about half the length of the hydrotheca, between 1'/, times and twice 

the opening diameter, rarely somewhat shorter, down to about the same length as the opening dia- 

40 
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Fig. LX. The occurrence of Diphasia rosacea in the Northern Atlantic. 

In the hatched region a common occurrence is recorded. 

meter. The opening margin has a slight adcauline sinus, in which the large opercular plate is attached. 

The gonothece arise close under the base of the hydrothece. The males are pear-shaped, 

with normally eight longitudinal ribs, each terminating in a distal short blunt point; the gonotheca 

has a central short cylindrical neck. The females are also pear-shaped, with eight long ribs, of which 

six terminate in as many broad blades closing together over a distal brood-chamber; the two last, 

diametrically opposite ribs end in forward pointing horn-like outgrowths of varying length. 

Material: 

“Thor” 63°30’ N., 20°14’ W., depth 80 metres. 

Iceland: Stykkisholm, — 30 fathoms. 

Semundsson (1902 p. 66) also mentions specimens of this species ftom @nundarfjord, Ice- 

land, but a reinvestigation of his specimens shows that they must be referred to Déphasia fallax. 

ln Niel ee 
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_ Diphasia rosacea should doubtless be regarded as a southern species having a very wide distribution 
in the southern part of the boreal area (fig. LX). It has been found at several places near Iceland, 

and is also recorded from the Faroe Islands. Round the British Isles and in the North Sea it is very 

common, and very frequent between Bergen and Stat on the west coast of Norway. Having also been 

_ found in north Norway (Tananger), it will probably likewise prove to be fairly common along the 

_ Norwegian coast in the deeper part of the laminaria belt, which is its true home. 

Diphasia attenuata Hincks. 

66 Sertularia attenuata, Hincks, On new British Hydroida, p. 298. 

8 Diphasia attenuata, Hincks, A History of the British Hydroid Zoophytes, p. 247, pl. 49, fig. 1. 

Upright, often brown-coloured, pinnate colonies with slightly pronounced monosiphonic stem, 

the lower part often without hydrothece or branches, and divided into internodia of irregular length; 

e upper part of the stem has alternating branches, which are in rare cases themselves secondarily 

hed to a slight degree, and may now and again terminate in tendril-like outgrowths. The branches 

the upper part of the stem are indistinctly segmented; each internodium bears a pair of oppositely 

aced or slightly subalternating hydrothece. Between two successive branches on the same side of 

> stem, there are as a rule three, more rarely four hydrothece, the lowest in the branch corner. 

-hydrothece are large, tubular, the free distal part of the adcauline wall amounts to about half 

length of the hydrotheca, and is somewhat more than the diameter of the opening. The hydro- 

a is bent to an angle, so that its free part forms an angle of about 60° with the branch axis. The 

otheca opening is nearly perpendicular to the branch axis; its margin has an adcauline sinus, in 

hich the large opercular plate is fastened. 

. The gonothece are situate on the upper side of the branches, and proceed from close under 

base of the hydrothece. The male gonothece are oval to pear-shaped, with six faint longitudinal 

s terminating distally in as many blunt points; the aperture is centrally placed on a broad distal 

cone. The female gonothecee are oblong pear-shaped, and have likewise six faint longitudinal ribs, 

hh with one or two markedly prominent spines on the distal part; the gonothece lack distal 

ood-chamber. 

“Ingolf’ St. 96, 65°24’ N., 29°00’ W., depth 735 fathoms, 1,2° 

ci 4 98, 65°38" N., 26°27' W., are 138 tafe 59° 

ae © - 115, 70°50" N,, 8°29’ W., Bas 86 on 0,1° 

— - 127, 66°33' N., 20°05’ W., — 44 _— 5,0° 

Diphasia attenuata belongs to the littoral region of the warm Atlantic, and penetrates at times 

“even far down into the abyssal region; the species has previously been quite frequently observed in 

British waters. The finds at the threshold of Danmark Strait are therefore not surprising, but that 

from Jan Mayen is remarkable, and must doubtless be accounted for as due to larval transportation, 

possibly from the waters about Danmark Strait in the same way as the occurrence at the “Ingolf” 

St. 127 at the north side of Iceland. 

The Ingolf-Expedition. V. 7. 15 
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Diphasia alata Hincks. 3 

1855 Sertularia alata, Hincks, Notes on British Zoophytes, p. 127, pl. 2. . 

1868 Diphasia alata, Hincks, A History of the British Hydroid Zoophytes, p. 258, pl. 48, fig. 2. 
7 
; 
E 

Upright pinnate colonies with a not very marked, brown, monosiphonic stem, exceptionally ; 

polysiphonic in its basal part; the stem and branches are indistinctly segmented. The hydrothece 

are arranged in opposite or subalternate pairs; they may also, in exceptional cases, be alternately set. 

On the branches, the hydrothecze exhibit a tendency towards unilateral arrangement on the front of 

the colony. The branches arise alternately from the stem; between two successive branches on the — 

same side of the stem there are three hydrothece, the lowest at the branch corner. The hydrothecz 5 

are large, bent to an angle, with a free distal portion of the adcauline wall between one-third and q 

one-half the length of the hydrotheca, about equal to the opening diameter. The abcauline wall has q 

at the middle, near the bend, a prominent transverse inner rib; the angle between the branch axis q . 

and that of the distal part of the hydrotheca is greater than 60°. The plane of the hydrotheca aper- a 

ture is almost perpendicular to the branch axis; the margin has a deep adcauline sinus, in which the ~ 

large opercular plate is attached. | 

The gonothecze are small, almost pear-shaped, distally quadrilateral in section, with a short — 

and blunt distal point in each corner, and a small round distally central opening, but no neck. The | 

female gonothecze develop no brood-chamber; they are as a rule slightly asymmetrical, whereas the 

males are symmetrical in structure. 

Material: 

“Thor” 35°57’ N., 5°35’ W., depth 740 metres. 

abyssal. It is a rare visitor in the northern waters, where it has been observed off the west coast of 

Scotland, at the Hebrides, Shetland, and the west coast of Norway from Jzeren to a little north of — 

Bergen. It has not, however, been recorded from the Faroe Islands, Iceland or Greenland. 

Gen. Dynamena (Lamouroux). 

Upright colonies with imbedded, bilaterally built hydrothece. The hydrotheca aperture has” 4 

two large lateral teeth, between which there is a large abcauline sinus and a smaller adcauline one; 

the latter is often divided into two by a slightly prominent median tooth. In each main sinus a mem- — 

‘brane is fixed, so that the closing apparatus consists of two membranes, the abcauline with a free — 

distal part. The polyp has no pronounced blind sack. 

This definition of the genus Dyxamena we also find indicated by Kiihn (1913 p. 252). Levin- 8 

sen is not disposed to consider the development of a pronounced blind sack as of any systematic — 

importance (1913 p. 286), which view must doubtless be accounted for by his having apparently con- 

fused this feature in the organisation with casual S-shaped hydranth contractions. Ktihn regards the — 
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_ disappearance of the blind sack as a secondary phenomenon, and keeps mainly to the character of 
the gonangia. In this, however, it is impossible to concur, as these organisational features are entirely 

dependent one of another, and the lines of development in gonangia and polyps can clearly not be 

mn as of equal significance. There is, as I have often here pointed out, no reason to reduce the 

portance of polyp development in systematics; phylogenetically, it is the most valuable clue. And 

this case, it suggests that lid formation may partly indicate converging lines, as will be seen from 

diagram given under the heading of Sertudaritde. It is therefore likewise impossible to follow 

Levinsen in grouping Dyxamena and Sertularia together in one genus exclusively from the uni- 

mity of their closing apparatus. 

Dynamena pumila (Linné) Lamouroux. 

Sertularia pumila, Linné, Systema naturee, Ed. 10, p. 807. 

2 Dynamena pumila, Lamouroux, Extrait d’une mémoire sur la classification des Polypes, p. 184. 

Upright colonies with irregular, as a rule-pinnate ramification, exceptionally with an indication 

monosiphonic main stem. The branches are secondarily ramified in irregular pinnate formation. 

The colony is divided into short internodia, each bearing a pair of hydrothecz oppositely placed. The 

rotheca is deeply embedded; its adcauline wall has a free distal portion about the same length as 

pening diameter, between one-fourth and one-third the length of the hydrotheca. The opening 

‘mat gin has two prominent lateral teeth, and in the middle of the adcauline lesser sinus is a slightly 

eveloped broad median tooth. The adcauline closing membrane has no free part; the abcauline is 

with a free distal part. The diaphragm almost radially symmetrical. 

The gonothecz proceed from below the base of the hydrothecz on the one side of the branches. They 

re pear-shaped, with a very short neck, and a round, symmetrically situate distal opening with operculum. 

terial: 

Greenland: Egedesminde 

A Sukkertoppen 

Julianehaab, on Fucus. 

Kangerdluarsuanguak. 

Iceland: Reykjavik, on Ascophyllum, and Fucus, and down to 4 fathoms depth. 

Grindavik, Bredebugt 

Grafarvogr 

Isafjord. 

The Faroe Islands: Strémé. 

Thorshavn. Pa 

I have in a former’ work (Broch rgro p. 29) pointed out that Nutting’s drawing of the "y 

notheca (1904 p. 27, fig. 80) is altogether misleading, presenting the impression that the acrocyst, 

is it projects from the gonotheca, must perforate the operculum. This is, however, not the case; the 

x perculum opens at one side, and the acrocyst is then thrust through the opening thus made. 

Dynamena pumila belongs to the tidal zone, and is most frequently found on fucoids and the 

pecies evinces a high degree of elasticity with regard to salinity, shallower living Laminaria; the s 
15* 
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and thus belongs to the hydroids found farthest up in the fjords, where the salinity is greatly reduced 

by the inflow of river water. The species has also a wide southerly distribution, and is very common 

even in the Mediterranean. It is a character form in the boreal areas (fig. L.XI) where it occurs in 

quantities along the coasts. On the other hand, its occurrence in strictly arctic waters is very rare 

and sporadic. From Greenland it has been recorded at several places along the west coast, and will 

probably prove more frequent here than the data at present to hand would seem to show. 

40 
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Fig. LXI. The distribution of Dynamena pumila in the Northern Atlantic. 

Gen. Abietinaria (Kirchenpauer). 

Upright colonies with hydrothecze having their opening horizontally or slightly obliquely set; 

the opening margin lacks distinct teeth, but has often an adcauline sinus in which the large single 

opercular plate is fixed. The polyp has a well developed abcauline blind sack. 

On comparing this definition with that given by Levinsen for the sub-genus Adzetimaria 

(1413 p. 310) we at once find that there is a fundamental difference, the diagnosis here given being 

based chiefly on the organisation of the polyp. This gives us a clear mark of distinction as against 

Diphasia, and necessitates the separation of the groups as two different genera. There can be no 

doubt that Diphasia, as defined by Levinsen, formed a diphyletic group, and that two separate lines 

of development lead from the Sertularella to the two groups. The relation in point of opercular formation 

must here doubtless be taken as a secondary phenomenon of convergence, in comparison with the 

organisation of the polyp. 
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Abietinaria abietina (Linné) Kirchenpauer. 

1758 Sertularia abietina, Linné, Systema nature, Ed. 10, p. 808. 

1884 Abietinaria abietina, Kirchenpauer, Nordische Gattungen und Arten von Sertulariden, p. 29, 35: 

_ Coarsely built, pinnate colonies, the branches often secondarily branched pinnately in the same 

lane. The stem is zigzag, with paired subalternating hydrothece in two rows, there are as a rule 

ree, more rarely four hydrothecee on the stem between two successive branches on the same side, 

e lowest in the branch angle. The hydrothecz of the branches are set subalternately in pairs, and 

wo opposite rows. The hydrothecz are large, swollen at the lower end, narrowing upwards and 

inating in a short slightly outward curving neck; the aperture lies obliquely or more rarely perpendi- 

lar to the branch axis; the margin has no adcauline sinus; the opercular plate is attached adcaulinally. 

free distal part of the adcauline wall is more than half the length of the hydrotheca, and about 

that of the opening diameter. The interval between two successive hydrothecee on the same 

is from half to once the length of the hydrotheca, rarely a little less. The diaphragm is of dis- 

y bilateral structure, with a narrow egg-shaped cleft, the longitudinal axis of which lies in the 

plane of the branch. 

“Thor” 65°52’ N., 23°58’ W., depth 62 metres 

Bee 62°26,5 N.24°560 W.) — = 40.0 = 

Pun OA-1G.,IN: 22 £7 Wy  =— ‘50.0 

com eaog N., 22°33’ W5.. 34 

— 63°30’ N,, 20°14, W, — 8 — 

Beer Gio; N., 9°30 W. — 835. — 

Dia rceniand: Store Hellefiskebanke, off Holstensborg, depth 18—2o0 fathoms. 

Iceland: Bakkefjord (depth not stated) 

Seydisfjord, depth 6 fathoms 

Off Seydisfjord (depth not stated) 

Reydarfjord, depth 50 fathoms 

Ingolfshéfdi 9!/. miles in N. by E.t/. E. (depth not stated) 

Vestmané, depth 25 fathoms 

Reykjavik (depth not stated) 

Hvalfjord, depth 24 fathoms 

Bredebugt, 64°45,8' N., 23°55,2 W., depth 30 fathoms 

6 miles W. of Iceland, 65°00’ N., 24°38’ W., depth 22 fathoms 

Patreksfjord, depth 7—25 fathoms 

Axarfjord, — 18 — 
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The Faroe Islands: 8—r1o miles N. of the Faroe Islands (without further details) 

6 miles N. by W. of Store Kalsé, depth 60 fathoms 

7 — N.byE.of Myggenzs point — 57 — 

Bor6nees 13/, miles in N.75° W. m1 $30 _ 

Deep hole at north point of Nols6 — _ 100 — 

13 miles W. by S. of Munken — 150 -- 

I have in earlier works (1908, 1909) united this species with the next, the more finely built 

form Adzetinaria filicula (Ellis et Solander), having overlooked the specific character which lies in the 

40 
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Fig. LXII. The distribution of Adzetinaria abietina in the Northern Atlantic. 

In the hatched regions a cémmon occurrence is reported. 

peculiar diaphragm of Adzetinaria abietina, as pointed out by Levinsen (1893 p. 56). Generally speak- 

ing, the robuster stucture of the colonies will obviate any doubt when dealing with the last-named 

species, but this is not always the case. Occasionally, Adzetinaria abietina may assume a finer struct- 

ure (cf. Broch 1908) and it was from observation of such doubtful colonies that I was led to combine 

the two species under a common name. In such dwarf colonies, however, identity may easily be deter- 

mined ‘by examination of the diaphragm, which in Adzetinaria abietina is typically bilateral, whereas" 

in Abietinaria filicula the development is almost entirely radially symmetrical. 

Abietinaria abietina is a circumpolar boreal speties, capable of penetrating far into the arctic 

area, albeit its occurrence there is more sporadic. It can also move far to the south, and is found 

in the Mediterranean and at Madeira: It belongs really to the littoral region, but may exceptionally 
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penetrate down into the abyssal. In northern waters (fig. LXII) it is extremely frequent along the 
coast of Norway, round the British Isles, at the Faroe Islands and along the east, south and west 

coasts of Iceland but very rare on the north coast of the same. Along the east coast of Greenland 

it does not appear to have been found, but it is met with again from several parts of West Green- 

land. It is remarkable that it should not be represented in the large amount of material collected by 

the “Ingolf” expedition, but the ss tc must presumably be that the species does not often live 

r from the coasts. 

Abietinaria filicula (Ellis et Solander) Kirchenpauer. 

1786 Sertularia filicula, Ellis and Solander, The natural history of many curious and uncommon Zoo- 

phytes, p. 57, pl. 6, figs. ¢ C. 

Abietinaria filicula, Kirchenpauer, Nordische Gattungen und Arten von Se p- 20. 

Finely built pinnate colonies, the branches often secondarily ramified pinnately in the same 

ue as the main colony. Stem zigzag, with paired subalternating hydrothece in two ‘opposite rows. 

re are as a rule three, more rarely four hydrothecee between two successive branches on the same 

f the stem, the lowest in the branch angle. The hydrothece of the branches also are arranged 

ternately in two rows. The hydrothecee have a swollen basal part, narrowing upwards, and with 

lightly expanded opening margin; the opening plane is almost perpendicular to the branch axis. 

opening margin lacks adcauline sinus, and has a large adcaulinally fastened opercular plate. The free 

part of the adcauline wall about half as long as the hydrotheca, and twice the opening diameter. 

distance between two successive hydrothecz on the same side is about equal to the length of the 

theca. The diaphragm is almost radially symmetrical, with circular aperture. 

' The gonothecz arise close under the base of the hydrothecz, and are as a rule set on the 

“side of the branches. They are oval, with rudimentary stalk, and have a broad, short cylin- 

neck. 

“Thor” 65°52’ N., 23°58 W., depth 62 metres 

BeeGA-Oo' N.; 22°33 Wa — 3h 

Greenland, on ascidiz (without further details). 

Iceland: Bakkefjord, depth 25—32 fathoms 

Seydisfjord, — 6-38 — 

Reydarfjord, _— 50 _ 

Faskrudsfjord, — 20-50 — 

Breidalsvik, — 14 _ 

Djupivogr, _ Seas 

Vestman6, — I10—15 — 

Faxebugt, =< 25 eee 

Stykkishollm  — 50 ers 

Skalanes, — 7-8 
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Iceland: 6 miles W. of Iceland, 65°32’ N., 24°38’ W., depth 25 fathoms 

Patreksfjord, depth 15—5o0 metres 

Dyrafjord, (depth not stated) 

Adalvik, (— - — ) 

The Faroe Islands: 61°07’ N., 9°30’ W., depth 410 fathoms 

6 miles N. by W. of Store Kalsé, depth 60 fathoms. 

Abietinaria filicula is a boreal species, rarely penetrating into arctic waters, nor does it enter 

the warmer seas; its distribution is circumpolar. Within the area investigated (fig. LXIII) it is frequent 

60 40 20 0 

40 20 
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Fig. LXIII. The distribution of Abdzsetinaria filicula in the Northern Atlantic. 

In the hatched regions the literature notes a common occurrence. 

off the west coast of Norway, and in the northern British waters; at the Faroe Islands it seems to 

be rare, while on the other hand it is one of the commonest species in Iceland waters, albeit lacking 

here along the north coast. About Greenland, Adcetinmaria filicula is very rare, and has only been 

recorded with certainty once from the west coast, near Godthaab. It belongs to the littoral region, 

but can quite exceptionally also move down into the abyssal, as for instance west of the Faroe Islands. 

Abietinaria (?) fusca (Johnston) Levinsen, 

1847 Sertularia fusca, Johnston, A history of the British Zoophytes, p. 70, fig. 11. 

1874 Thujaria salicornia, Allmann, Report on the Hydroida..... Porcupine, p. 473, pl. 65, fig. 3. 

1878 Selaginopsis fusca, Mereschkowsky, New Hydroida from Ochotsk, Kamtschatka..... p. 436. 

1913 Abzetinaria fusca, Levinsen, Systematic Studies on the Sertulariidz, p. 310. 
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Stiffly built, pinnate, dark-brown colonies with undivided branches. The stem, which is mono- 

siphonic, is divided up into irregular internodia, and has two single longitudinal rows of hydrothece 

and two rows of alternating branches; there are three hydrothecae between two successive branches 

on same side of the stem, the lowest in the branch corner. The branches have two rows of very closely 

packed hydrothece, the hydrothece in the single longitudinal rows have their oral parts alternately 

turned to either side, making a distinct approach to quadriserial arrangement, and the branches thus be- 

come almost quadrilateral in section. The hydrothece are small, entirely embedded, without any free 

distal part of the adcauline wall; the opening margin forms an adcauline sinus, in which the large 

opercular plate is attached. The hydrotheca opening is comparatively very large. 

— 

epsedesesorscaseces, 2OO M. iar wie wy OOS M comme ade’ wg bd, tooom, aae es ates en se anes SOCOM. 

Fig: LXIV. The occurrence of Abzetinaria (2) fusca in the Northern Atlantic. 

(In British waters the data are somewhat vague, but note a rather common occurrence). 

The gonothecee are set on the upper side of the branches. They are pear-shaped, with 

short stalks. | 

Material : 

“Ingolf” St. 55 63°33’ N., 15°02’ W.; depth 316 fathoms, 5,9° 

The Faroe Islands: 7 miles N. by. E. of Myggenzs point, depth 57 fathoms 

6 — N. by W. of Store Kalsé, — 6 -— 

Deep hole at north point of Nolsd, —- 100 — 

16 miles E. by S. of south point of Nols6,. — 80 — 

It is uncertain whether this species can be allowed to retain its place in the genus A dbzetinaria. 

16 
The Ingolf-Expedition. V. 7. 
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Unfortunately, the state of the matetial did not permit investigation of the structure of the polyp, - 

as to whether a blind sack has been developed or not; a query is therefore here Sg ae, ‘to the 

generic name, 

The geographical data for Adzetinaria (?) fusca (fig. YXIV) present a somewhat scattered im- 

pression of an atlantic’ species not penetrating far into the boreal waters. On the other hand, its 

marked local restriction is highly surprising; the entire area of distribution of the species, or very 

nearly so, is shown dn the chart. Outside the areas marked, Adzetimaria (?) fusca has hitherto been 

recorded from the east coast of England and from Bohuslan (Sweden), as also, strangely enough, in a 

single instance from the Kola Peninsula (Jaderholm 1909 p. 95). Once also — “Ingolf? St. 55 — 

the species has been met with in the upper part of the abyssal region; otherwise, it has only been 

taken in the lower part of the littoral. 

Gen. Sertularia (Linné). 
Upright colonies with embedded, bilateral hydrothecz, the opening with two large lateral teeth, 

between which is a large abcauline and a smaller adcauline sinus; the latter may be divided into two 

by a slightly prominent low median tooth. In each of the two main sinuses there is fastened a clos- 

ing membrane, so that the closing apparatus consists of a smaller adcauline membrane without free 

part, and a larger abcauline membrane with free distal part. The polyp has a well developed abcauline 

blind sack, : | 

The organisation of the polyp warrants the distinction here made between Ser/ularia and 

_Dynamena, The genus Sertwlaria, as here laid down, forms a well-defined whole; the separation of 

the different Seréudaria species, however, is an extremely difficult matter, and it is important first of 

all to take a survey of the various characters and their significance, in order to form an opinion as 

to the value of the species described from northern waters. In Jaderholm’s arrangement (1909 p. 

25) we find under Zhwaria the following Sertularia species: Sertularia Fabricii Levinsen, Sertularia 

robusta Clark, Sertularia plumosa Clark, Sertularia vegae Thompson, Sertularia argentea Linné, 

Sertularia cupressina Linné, Sertularta inflata Schydlowsky, Sertularia Tolli (Jaderholm), Ser- 

tularia Thompsoni Schydlowsky, Sertularia tenera G. O. Sars, Sertularia arctica Allman, and Sertu- 

lavia Birule Schydlowsky; to this must be added the polyserial Sertularia mirabilis Verrill. There is no 

doubt that the number of species must, on further investigation, be very considerably reduced. An 

examination of the variations which may occur within a single large colony will suffice to convince 

an unbiassed investigator that quite a number of the specific characters employed must be ranked 

among the more or less accidental variations, while other characters again properly belong to the 

category of developmental stages. It has not proved possible to procure indubitable specimens of all 

the 13 species mentioned, but I am inclined to ascribe this in part to their lack of solidity. 

I have already in a previous work (1909 p. 171) pointed out that of the above-named species, 

Sertularia arctica and Sertularia Ti hompsont are wndoubtedly synonymous with Sertularia tenera, Ja- 

derholm’s drawings (1909 pl. 9, figs. 7—9) clearly show that Sertularia vege is synonymous with 

Sertularia robusta, to which’ species Sertularia plumosa should also probably be referred. We have 

4 
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thus brought down the number of species to 8 or 9, which figure, as will. be seen from the following, 
must be yet further reduced. Before passing on to special treatment of the different species, howeper, 
certain remarks as to the nature of the variations will not be out of place. Foes : 

~The form of the colony in all young Sertularia specimens is pinnate, and with the except- 
ion of a very few species such as for instance Sertularia mirabilis, it appears to be a general rule that 

__ the stem sooner or later assumes a spiral coil, while at the same time the broad plane of the branches 
. a changes from the perpendicular to the horizontal, perpendicular to’ the axis of the stem, The cause of 

’ d this spiral coiling if is difficult to determine, but the feature itself cannot be accepted as a good 

y specific character (cf. Broch 1912 p. 13). More importance should be attached to the winding of the 
coil, whether right, or left; the only northern species which is dextrorse is the Sertularia Fabricii. 

A peculiarity in all spirally coiled species is the fact that their branches are more or less 

markedly dichotomically ramified; as long as.the colony still. preserves its pinnate shape, Beis second- 

a ary ramification is less pronounced, but in spirally coiled forms it is more so. 

The stem may be more or less prominent in one and the same species, now darker, now 

5 lighter i in hue, as a rule slightly zigzag, more rarely quite straight, though this cannot be taken as a 

§ specific character. The distance between the branches proceeding from the stem likewise varies within 

one and the same species, and this feature has considerable influence on the habitus of the colony. 

a generally. The stem is in-all species segmented; in those investigated, the internodia had as a rule 

one, more rarely two, and. in quite exceptional cases three branches; where only one branch is present, 

a it proceeds from the basal part of the internodium. It is not altogether impossible that the frequency 

E of branches from the internodia may prove of some value as a specific character. 

: The hydrothecz are subject to considerable variation within one and the same species. The. 

q : divergent free distal part may diverge more or less from the branch, and it is somewhat different in 

j the pinnate and spiral parts of the colony. In the pinnate portions, the symmetrical plane of the hy- 

 drotheca always coincides with the broad plane of the branch; in the spirally coiled part, on the other 

a hand, we find that the hydrothece in most of the species tend more or less towards unilateral arrange- 

a ment on the upward side of the branch. The aperture, however, varies very little indeed, and N ut- 

D tin g’ s statement (1904 p. 70) as to great variation in the character of the aperture in Sertularia te- 

= mera can only be ascribed to insufficient care in the investigation. Owing to this tendency to unilateral 

4 ¢ arrangement, we normally find that the hydrothecz on these branches are seen in oblique projection. This 

3 has led numerous investigators to regard certain species, such as in particular Sertwlaria argentea, as 

furnished with asymmetrically developed lateral teeth, whereas careful investigation shows that this 

ss is tiot the case. Zs The proportion between length of the hydrotheca and the free projecting part seems 

to furnish a useful specific character. 

The gonothece are, as already pointed out (1909 p. 172) extremely variable in Sertularia 

"species, and their developmental stages have more than once been used as specific characters. It is 

f e ‘simply astonishing to see how far from critical the investigations have often been with regard to this. 

a The grown gonothece vary greatly in one and the same species. In species where they have no 

a spines, they may be round in section, or angular, with a varying number of angles; this is also noted 

by Jaderholm (1909 p. 94) but he has not noticed that’ one colony may have both round and angular 
; 16* 
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gonothece at the same time. This character should therefore be used with caution. In species where 

the gonothecee are furnished with spines, the development of the spines themselves often varies greatly 

in gonothecze which are fully developed and bear acrocysts; their number also is subject to accidental 

variation in a striking degree. All this calls for discretion in using the gonothecze as specific 

characters. : 

The variational phenomena here mentioned, show, that careful and critical judgement is necess- 

ary in defining Sertwlarza species, at the same time indicating that many of the species already estab- 

lished have little justification for their position as such. The present material does not include all 

northern species, and cannot serve as a basis for thorough revision; it will nevertheless contribute to 

the elucidation of certain synonyms. 

Sertularia cupressina Linné. 

1758 Sertularia cupressina, Linné, Systema nature, Ed. 10, p. 808. 

1758 Sertularta argentea, Linné, Systema nature, Ed. 10, p. 809. 

Upright colonies, the young ones, and the basal parts of the larger ones, to a greater or lesser extent 

pinnate, with alternating or partly opposite branches. The older colonies have, for a shorter or greater 

distal part, sinistrorse spirally coiled stem, so that the branches stand in a spiral. The stem is as a rule 

distinctly prominent, monosiphonic, with a branch arising basally from the internodium; more rarely, 

the latter may have two, or quite exceptionally three branches. The branches themselves are second- 

arily more or less ramified dichotomically, their broad plane is in the pinnate parts perpendicular, in 

the spiral horizontal. Between two successive branches on the same side of the stem or in the same 

spiral there are two to four, as a rule three hydrothece, the lowest at the branch angle. The branches 

are divided up into irregular internodia with a varying number of hydrothecee on each; the hydrothecze 

are on the lower branches oposite, or subalternately placed, and have a common plane of symmetry 

with the branch; on the upper branches they are more or less turned upward towards the upper side 

of the branch; i.e. with a tendency to unilateral arrangement. The depth to which they are embedded 

in the branch varies somewhat; the basal have a smaller, the distal a larger free distal part. The 

adcauline wall has a free part from one-fourth to one-half the length of the hydrotheca; from one- 

third to a little more than the diameter of the aperture. The hydrotheca has its greatest breadth 

nearly at the middle, and narrows sharply towards the aperture, less markedly towards the base. The 

opening has two strong lateral teeth of equal size. The abcauline opercular plate has a large free distal part. 

The gonothecz proceed from the branches close under the base of the hydrothece, and on 

the upper branches they are always on the upper side. They are pear-shaped to slender oval, and ~ 

oval in transverse section, distally provided with one or two lateral teeth in a highly variable stage 

of development; the teeth may also be entirely lacking. Distally, they narrow evenly down to a short, 

broad opening often surrounded by a short. cylindrical neck. 

Material: - 

“Thor” 65°52’ N., 23°58’ W., depth 62 metres 

— 65°02’ N,, 13°56,5'W. — 140 — 
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“Thor” 64°02’ N., 22°33’ W., depth 34 metres [labelled Sertularia tenera| 
$e 05°s0! Nis: a0°%R4): Wigs3 i er. Boar ie 

Iceland: Bakkefjord, — 25—32 fathoms [labelled Sertularia tenera} 
Faskrudsfjord, — 20-—so. — 

Vestmand _ 25 ee 

Hvalfjord, — 92 _ [some of the specimens labelled Sertudaria 

tenera| 
The Faroe Islands: 6 miles N. by W. of Store Kalsd, depth 60 fathoms 

7 — N. by E. of Myggenes point, — 54 — 
Vestmanhavn (depth not stated) 
Glyversnes nearThorshavn( — - — ) 

Deep hole at north point of Nolsé, depth 100 fathoms 
5 miles S.S.E. of Bispen, —- 5 — 

North Sea: 3'/, miles W.'/,S. of Keergaarde beacon, — 15 metres 

2 — N. by W. of Vedersé beacon, —18—20 — 

East coast of Southern Jutland (without further details). 

The study of the present extensive material of Sertudaria cupressina has shown that variations 
a have played a predominant part in the separation of Sertudaria species. Hincks, in his classic work 
on the British Hydroids (1868 p. 271) draws distinction between Sertularia argentea and Sertularia cu- 

Pressina on the lines that the former has a more bushy appearance, the latter a more “spire-like 

apex”, while at the same time the dark stem of the latter species contrasts strongly against the lighter 

te branches. In a large material, however, both these characters are seen to be subject to great variation, 

and in both respects the two species pass gradually over one into the other. The other distinctive 

feature is the hydrothece, which are thus described: “The hydrothecee of the cupressina are appressed, 

, tubular, not much narrowed or divergent above, with a bilabiate mouth, while those of argentea are 

shorter, swollen below, tapering upwards, with the aperture bent, sharply pointed at one side, and 

oblique”. We need not here dwell on the general form; this is, as will be seen from the figures here 

given (fig. LXV) highly variable in one and the same branch. More weight should be attached to 

the fact that the opening in Sertularia argentea is oblique, i.e. furnished with one more and one less 

prominent tooth. Bonnevie (1899 p. 83) also, in her determinative key, attaches principal importance 

to this feature; whereas Nutting (1904 p. 62) less happily lays stress upon the remaining features 

in the hydrotheca. Further investigation, however, soon leads to the conviction that the character is 

based upon insufficiently careful study. Owing to the strong tendency of the species towards uni- 

lateral hydrotheca arrangement on the upper branches, the hydrothece will here be viewed in 

oblique projection (cf. fig. LXV). Consequently, the outer tooth is seen in its full length, the inner 

foreshortened in perspective. This is the cause of the oft-mentioned “asymmetry”, which must conse- 

quently be abandoned as a purely fictitious character. , 

Both the mentioned species are noted in the literature as having the gonothece furnished 

distally with two lateral points, proceeding as outgrowths from the narrow margins of the gonotheca, 
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which is ellipsoidal in section. Even though this form may predominate in many colonies, it is 

nevertheless far from constant; a very high degree of variation may normally be observed even 

within a single colony (fig. LXV.e—). We often find, on one and the same branch, gonothecee with 

two points, others with but one, and some with none at all. (This applies, of course, only to acrocyst- 

bearing, i.e. fully developed, gonothecze; those shown were all provided with acrocysts.) Now while 

im some colonies the two-pointed gonothecee are numerically predominant, though it is extremely 

seldom that they are practically supreme, this “normal” form of gonotheca is in the minority in other 

colonies, where on the contrary ‘the great majority are of. the one-pointed type; the entirely spineless 

ye 
h sae A 

Fig. LXV. Sertularia cupressina. ‘ : 

a Distal hydrothecz of a branch of a colony from the western coast of South Jutland. — 6 Proximal hydrothecze from 

the same branch. — ¢ Distal hydrothecee of a branch of a colony from 6 miles N. by W. of Store Kalsé. — @ Proximal | 

hydrothecee of the same branch. — e—g Gonothece from the same.colony as a and 6 — h~é Gone from 64: 

same colony as c and d. (X 40). ; 

gonotheca again is not represented to any considerable number in any colony in the material, and 

must be reckoned as an exception of more or less frequent occurrence. — The mentioned variations 

in the gonangia throw a doubtful light upon unicarinate forms such as Sertulatia Birule Schydlow- 

sky, where the trophosome, according to the descriptions given, does not differ from that of Serteda- 

ria cupressina; the species should doubtless be withdrawn, but as it is not represented in the material, 

further investigation should be made before the point is decided. 

After the investigations described, it is impossible to maintain the distinction between Sertu- 

laria cupressina and Sertularia argentea, The distinction in_question; which was originally made from 

a very restricted material, has since only been retained on the strength of superficial studies, as is 

shown by the case of the asymmetrically" developed ‘teeth above mentioned. And it is just such super- 

ficial investigations which have led to this superfluity of species into which the genus is still divided. 

Sertularia cupressina should best be characterised as a boreal’ species capable of penetrating 
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considerably into the arctic areas, and also southward into warmer seas; it is mentioned from the 

Mediterranean to Nova Zembla, but the most numerous finds have been made in the boreal region. 

The species is known from both sides of the Atlantic, and also from the Pacific, which renders its 

occurrence within the area investigated the more remarkable (fig. LXVI). It is very common in the 

British waters, and along the west coast of Norway, and is now found to be common also at the Fa- 

roe Islands and on the east, south and west coasts of Iceland. It has not however, yet been recorded 

from Greenland, where there would seem every reason to expect it, since it is known from the arctic 

waters off the east coast of America, The reason of this peculiarity must for the present be left an 

open question. Sertularia cupressina has its chief occurrence in the upper half of the littoral region, 

and is only extremely rarely met with in the abyssal. 

40 

40 

~ 200M i — ewe cerne 600m = =—=—_ cee cor erences. tooom. ; mete 000M, 

Fig. LXVI. The distribution of Sertularia cupressina in the Northern Atlantic. 

In the hatched regions a common occurrence is stated. . 

Sertularia tenera G. O. Sars, 

1874 Sertularia tenera, G. O, Sars, Bidrag til Kundskaben om Norges Hydroider, p..108, pl. 4, figs. 1—4. 

1874 Sertularia arctica, Allman, On the diagnosis of new genera and species of Hydroids, p. 179. 

1884 Sertularia albimaris, Thompson, The Hydroid Zoophytes of the “Willem Barents”, p. 3, pl. 1, figs. 

; I—3. 

nec 1877 Sertularia albimarts, Mereschkowsky, On a new genus of Hydroids.,... p. 228. 

1887 Sertularia argentea -- S. Dijmphne, Bergh, Goplepolyper (Hydroider) fra Kara-Havet, p. 335, pl. 

28, fig. 3. 

1899 Dynamena unilateralis, Bounevie, Den norske Nordhavs-Expedition, p. 78, pl. 7, fig. 5. 

1901 Sertularia Thompsoni, Schydlowsky, Les Hydraires de la Mer Blanche. 
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The young colonies are always pinnate, the larger ones now pinnate, now with distally sinist- 

rorse stem. The stem itself is but slightly. pronounced, if at all; it is monosiphonic and indistinctly 

segmented, with almost regularly alternating branches. The branches again produce irregular, not 

infrequently alternating branchlets, which may further be tertially ramified. The pinnate portions of 

the colonies have the broad plane of the branches perpendicularly set; in the spirally coiled ones, on 

the other hand, it is horizontal. On the same side of the stem, or in the same spiral, there are three 

very rarely two or four hydrothecz between two successive branches, the lowest 

in the branch corner. The branches are divided into irregular internodia with a 

varying number of hydrothece, The hydrothece are subalternately to alternately 

placed; their plane of symmetry coincides, in the pinnate portions, with the broad 

plane of the branches, but is often much displaced in the spiral parts, so that 

the hydrothece here often come very near to unilateral arrangement on the 

upper side of the branches. The hydrothece are not very deeply imbedded, and 

have a highly diverging distal part; the free distal part of the adcauline wall 

is almost invariably more than half the length of the hydrotheca, and twice to 

three times the opening diameter. The maximal breadth is near the middle 

decreasing thence equally to either end. The aperture margin has two distinct 

somewhat rounded lateral teeth of equal size; the abcauline large lid plate has 

a large free distal part. 
Fig. LXVII. Sertularia te- 
nera, Part ofa branch witha The gonothece are attached to the branches close under the base of 
polygonal gonotheca, from 

the Kara Sea, “Dijmphna”. 

(X 40). gonothecz are oval, and round or polygonal in section, in the latter case with 

the hydrothecze; in the spiral part always on the upper side.of the branch. The 

four to six, most frequently five sides; they have distally a broad round opening and an often almost 

imperceptible tubulous neck. 

Forma spitzbergensis: large, spiral and bushy colonies ‘with approach to unilateral arrangement 

of the hydrothece. 

Forma szdirica: large, pinnate, slender colonies with no indication of unilateral arrangement in 

the hydrothece. 

Material: Dae hs Bea ies 

“Ingolf” St. 69 62°40’ N., 22°17’ W., depth 589 fathoms 39° 

“Thor” 64°16’ N., 22°17’ W., — 50 metres 

Greenland: Egedesminde, on Bolfenta, — 30—50 fathoms 

Iceland: Hvalfjord, 5 8 

The Faroe Islands: 2 miles N.W. of Agraleide; depth 150 iatnoris 

Kara-Sea: “Dijmphna” [labelled Sertularia argentea and Sertularia Dymphne\. 

Sertularia tenera stands clearly apart from the foregoing species, and appears to vary some- 

what less in the shape of the hydrothece. The two geographical varieties: are peculiar; the only real 

distinction lies in the habitus of the colony, and it is not altogether rare to find transition forms, 

especially in the Murman Sea. We are still, however, unaware as to what factors exert the determin- 

ative influence upon the shape of the colonies.: 
a a a 

=—e 
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The principal difference, as compared with Serfularia cupressina, is apparent, even in quite 

young colonies, from the shape of the hydrothece. Sertularia tenera (fig. LXVII) has larger hydro- 

thecze than the mentioned species, and the highly divergent, quite large distal free part gives the 

colonies a peculiar appearance, very suggestive of Adzetinaria filicula (Ellis et Solander) with which 

also its dimensions very nearly agree. A character applicable to the larger colonies on the whole is 

the fact that the main stem in Sertudaria tenera does not exhibit any superiority in point of thick- 

ness over the branches, whereas in Sertularia cupressina it stands out in virtue of its greater dimens- 

ions; this feature, however, is not always absolutely reliable. — Despite their great variability, the 

gonothecz also present certain differences as between the two species. The gonothece in Sertudaria 

40 

40 ' 20 

Sssssecseyeuese FOO M. Waters a COO i Raveena = W00C-WR) ! = yy) “Saalekanee 2000m. 

Fig. LXVIII. The distribution of Sertularia tenera in the Northern Atlantic. 

In the hatched region a common occurrence is recorded. 

tenera are, even where the polygonal form is markedly prominent, never furnished with spines, as is 

normally the case with Sertularia cupressina. 

Jaderholm (1909 p. 94) suggests the possibility that Dynamena untlateralis Bonnevie (1899 

p. 78) might be synonymous with Zaria arctica (Allman). An investigation of the original specimens 

fully bears out the correctness of this supposition; the specimens are well developed and entirely 

typical colonies of Sertularia tenera forma spitzbergensts. 

Sertularia tenera is an arctic-boreal species having its most frequent occurrence at the limit 

between the two areas; it belongs to the littoral region, and only exceptionally does it move down 

into the abyssal. The species has never before been met with at such a depth as at the “Ingolf” St. 

69, and this find must be regarded as a mere accident. Ritchie (1911 p. 218) believes the species to 

17 
The Ingolf-Expedition. V. 7. 
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be more common in the Scottish waters than is generally supposed from the data obtained; he con- 

siders it likely that it may have been confused with young colonies of Sertularia argentea. This sup- 

position will probably prove correct, as the species is fairly common along the west coast of Norway, 

_ and penetrates right down to Bohuslan. It is also not uncommon at the Faroe Islands and Iceland; with 

regard to the latter locality, it is scarce on the south coast, and apparently not very frequent on the 

north, From East Greenland, it is known only by a single find far to the north, whereas it has been 

met with several times in West Greenland waters. (Fig. LXVIII). 

Sertularia Fabricii Levinsen. 

1893 Sertularia Fabricti, Levinsen, Meduser, Ctenophorer og Hydroider, p. 48, pl. 6, figs. 14—17. 

Upright colonies with not very pronounced, monosiphonic stem, the hydrothecze and branches 

forming dextrorse spirals. Of the basal branches, only the basal internodium is retained, the remainder 

Seige falling away. The stem is divided into internodia, each bear- 

ing a basal branch, alternating in each of the two hydro- 

theca series; between two successive branches in the same 

hydrotheca series the stem has normally three hydrothecze 

the lowest in the branch corner. The broad plane of the 

branches is horizontally set. The branches are secondarily 

ramified dichotomically, and divided into internodia of vary- 

ing length: The hydrothecee are set in two rows, sub- 

alternately or alternately placed; they are deeply imbedded 

the free part of the adcauline wall is between one-third and 

one-sixth the length of the hydrotheca, or between one-half 
p—., 

5 2 and one wholé opening diameter. The distal part of the hy- 

Fig. LXIX. Sertularia Fabricii from Godthaab. —_ drotheca diverges ‘gnly slightly from the axis of the branch 
a Hydrothecz from the distal part of a branch. 

6 Hydrothecee from the proximal internodium of 

ane petite: AX, 40): towards unilateral arrangement on the upper side of the 

On the spiral branches, the hydrothece tend more or less 

branch. The hydrothecze are of equal breadth in their imbedded part, and narrowing slightly in the 

free portion towards the opening; the margin of the latter has two short and broad lateral teeth; the 

abcauline opercular. plate has a large free distal part. 

The gonothece proceed from below the base of the hydrothecz on the upper side of the branch. 

They are slender, reversely conical, somewhat flattened in transverse section, the narrow sides as a 

rule running out. each into one short, strong tooth; more rarely, one tooth — or both — may be 

lacking. The gonotheca has a broad distal aperture, furnished with a short, often rudimentary cy- 

lindrical neck. 

“Ingolf’ St. 2, 63°04’ N., 9°22’ W., depth 262 fathoms — 5,3° 

_ - 3, 63°35’ N., 10°24’. W., — 272 _ 055 

_ - 4, 64°07’ N., 112°x2’ W., — 237 —_ 2.50 

Greenland: Store Hellefiskebanke, depth not stated ; 

Godthaab, depth 30—4o fathoms Levinsen’s type specimens. 

Julianehaab, depth not stated | 

Z 
: 
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Jan Mayen, depth 50—6o fathoms (East-Greenland Expedition). 
Iceland: Mouth of Berufjord, depth 41—54 fathoms. 

Kara Sea, “Dijmphna”. 

Sertularia Fabricit is very closely related to Sertularia cupressina, but differs primarily in its 
dextrorse stem. Moreover, its hydrothece are as a rule more deeply imbedded than in the latter 
species (fig. LXIX). Levinsen (1893 p. 48) calls attention to a peculiarity in the species, to wit, that 
the basal branches throw off their extreme parts, leaving only the proximal internodium; this appears 
to be a characteristic feature in the species, the explanation of which cannot be arrived at from our 
present knowledge of its biology; it gives the species a highly remarkable appearance. Another char- 

40 
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Fig. LXX. Finds of Sertularia Fabricii in the Northern Atlantic. 

acter which has been emphasised is less reliable; according to Levinsen, the upright direction of 

the branches is 45° with the longitudinal axis of the stem; but the colonies from Jan Mayen and 

E from the “Ingolf’ St. 2 had branches standing out almost perpendicularly from the stem, and farther 

out even turning downwards; in these colonies also, the tendency to unilateral arrangement of the 

hydrothecee is remarkably slight; despite this, and despite the fact that they are of finer build than 

those from Greenland, they cannot be regarded as types of a distinct species. 

It is interesting to note how exactly the hydrothecz in Sertularia Fabricit follow the same 

rules in their variation as in Sertularia cupressina. On the proximal part of the branches, the hydro- 

 theeze are far more deeply imbedded than at the extremities (fig. LXIX). The gonothecze, on the 

_ other hand, evince a much slighter variational tendency in the present specimens, which rather give 
by 
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one the impression that only the extreme — and thus latest developed — gonothecz on the branches 

can lack one or the other of the distal spines. This is different from what we find in Sertudaria cu- 

pressina, where the variants are distributed throughout the whole of the branch, without any distinctly 

demonstrable regularity. Nutting (1904 p. 71) who mentions the fact that the gonothece in Serfu- 

laria Fabricti do vary, has not gone into the question of detail. 

The recent assignment of a previously undetermined specimen from the Kara Sea to Sertularia 

Fabricii suggests that we have here a circumpolar species, capable of penetrating somewhat down into 

the boreal areas. Further investigations will probably show the species to be more common in arctic 

waters than would appear from the data on record. Sertwlaria Fabricit doubtless belongs, strictly speak- 

ing, to the littoral region, but can, as shown by the finds at “Ingolf” St. 2, 3, and 4, also move some 

way down into the abyssal. The species has previously been recorded from Alaska and Puget Sound. 

Within the area investigated (fig. LXX) it is noted from West Greenland, Jan Mayen, and the submarine 

ridges between Iceland and the Faroe Islands, where the fauna is of a mixed character. 

Sertularia (?) tubuliformis (Marktanner-Turneretscher) Levinsen. 

1890 Dynamena tubuliformis, Marktanner-Turneretscher, Die Hydroiden des k. k. naturhistorischen Hof- 

museums, p.. 238. 

1904 Zhwaria tubuliformis, Nutting, Sertularide, p. 70, pl. 11, figs. 1—8. 

1913 Sertularia tubuliformis, Levinsen, Systematic Studies on the Sertulariidae, p. 208. 

Upright pinnate colonies with alternating branches. The main stem has, on each internodium, 

on one side a branch and two hydrothecee, on the other a hydrotheca. The branch has in most cases 

minor branchlets oppositely 

placed, and is divided by di- 

stinct segmentation into inter- 

nodia, bearing two to four, 

generally three pairs of hy- 

drothecee, of which the basal 

ones are the largest, the di- 

stal being the smallest. The 

internodium as a whole tap- 

ers distally. The hydrothecze 

are set in more or less mark- 

Fig. LXXI. Sertularia tubuliformis from “Ingolf’ St.to. edly subalternating, often al- 
a’ Part of the colony showing an internodium with its 

hydrotheca and the basis of two branches. ; 

6 Gonotheca. (X 40). deeply imbedded. The free 

most opposite pairs, and are 

part of the adcauline wall is between one-third and one-fourth the length 

of the hydrotheca, from half to once the opening diameter. The hydro- 

thecze are of almost equal breadth throughout their length. The opening margin has two large lateral 

teeth, and a more or less strongly developed median tooth’ in the adcauline sinus. The closing appa- 

ratus consists of two membranes, of which the: abcauline has a free distal part. 
— | ee 
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The gonothece proceed from close beneath the base of the hydrothece. ‘They are flattened 
pear-shaped, with a broad opening on a distally central, trumpet-shaped neck. 

Material: . 

“Ingolf? St. 10 64°24 N., 28°50’ W., depth’ 788 fathoms, 3,5°. 

In point of habitus, this little colony much resembles Dynamena pumila, Unfortunately, the 

state of preservation did not permit any further study of the polyps, and it is not impossible that the 

“species may be found to lack the blind sack, in which case, of course, it must be referred to the genus 

Dynamena. There is no pronounced main stem, and the colony itself rather presents the impression 

of being only a branch. In all other features however (fig. LXXI) it entirely agrees with earlier de- 

scriptions, as also with colonies from West Africa, so that its specific identity is beyond doubt, 

Levinsen (1913 p. 298) notes that the median tooth in this species is of the same length as 

the lateral ones; this I have not found to be the case in any of the specimens I have been able to 

examine. The median tooth varies somewhat, and Levinsen’s statement seems to suggest that his 

material cousisted of extreme variants. 

The finding of this species in deep water so far to the north is highly interesting. In the 

Atlantic, it was formerly only known from West Africa, and from the tropic-subtropical littoral region 

_ of America to the region of Florida. It will probably also prove to inhabit other localities in the deep 

warm atlantic waters, when sufficient investigations have been made. 

ae Sertularia mirabilis (V errill) Levinsen. 

1873 Diphasia mirabilis, Verrill, Brief contributions to Zoology, p. 9. 

1893 Sertularia mirabilis, evinsen, Meduser, Ctenophorer og Hydroider, p. 49. 

Upright, robust, pinnate, colonies. The main stem slightly zigzag, monosiphonic, and with two 

‘single rows of alternately set hydrothece. Between two successive branches on the same side of the 

stem there are three hydrothecz, the lowest in the angle of the branch. The branches have six, more 

; rarely only four longitudinal rows of hydrothece, the arrangement being produced as follows: three 

_ (or two) hydrothecz are set in a wreath at the same height, and the next circle has its hydrothecze 

facing the intervals of the first. The hydrothece are fairly deeply imbedded in the stem and branches, 

= with a free part of the adcauline wall only about half the length of the hydrotheca, or between two 

and three diameters of the opening. The opening margin has two lateral, strongly prominent teeth 

: 4 and an almost rudimentary median tooth in the adcauline sinus, The abcauline closing membrane 

has a free distal part. 

$ The gonothecz proceed from close under the base of the hydrothecz on the one side of the 

_ branches. They are pear-shaped to oval, smooth, with a rudimentary neck and broad round aperture. 

_ Material: 

; “Thor” 61°07’ N., 9°30’ W., depth 835 metres 

at Greenjand: Kudlisat, Disco (depth not stated) 

- Store Hellefiskebanke, depth 24—32 fathoms. 
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Iceland: Adalvig (depth not stated). 

Kara Sea: “Dijmphna”. 

Sertularia mirabilis is a circumpolar arctic species, belonging to the upper and middle parts 

of the littoral region. This being the case, it is remarkable to find it, west of the Faroe Islands, in 

the abyssal region, as taken by the “Thor” (fig. LXXII). Within the waters investigated, Sertularia 

mirabilis is a species of rare occurrence, otherwise found once at the north-west point of Iceland, and 

high up in Davis Strait off the west coast of Greenland. 

40 
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Fig. LXXII. Finds of Sertularia miradilis in the Northern Atlantic. 

Gen. Hydrallmania (Hincks). 

Upright colonies with bilateral sessile to slightly imbedded hydrothece. The hydrotheca aper- 

ture is furnished with two lateral teeth, between which there is a smaller abcauline and a larger ad- 

cauline sinus; median teeth lacking. In each of the two sinuses there is fastened a membrane, so 

that the closing apparatus consists of two membranes, the adcauline with a free distal part. The polyp 

has a well developed abcauline blind sack. 

The diagnosis as given coincides with Levinsen’s definition (1913 p. 305); we have here 

merely added the structure of the polyp body. — Levinsen points out that it may be considered 

doubtful whether a separation between Hydrallmania and Sertularia really is altogether justified, and 

the observations noted in the following may to a certain degree serve to accentuate the dubiousness 

sil ei 

ee ee a a 
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of the point. In the northern Sertwlaria species, we find a general tendency towards spiral arrange- 

ment of the branches, together with an often very marked approach to unilateral arrangement of 

the hydrothece. The spirally placed branches are secondarily ramified, often dichotomically, but in 

Sertularia tenera irregularly pinnately. From this then, it is in reality but a short step to Hydrail- 

mania, And finally, there is a certain amount of variation in the Sertularia species, with regard to 

proportion between the two sinuses, which in some species may be charactetised as of equal size. We 

have thus, as the last and most essential distinctive feature, the fact that the adcauline closing mem- . 

brane in //ydrallmania has a free distal part, whereas in Sertudaria, this is reserved for the abcauline 

membrane. It may be doubtful whether these small differences should be regarded as of generic im- 

portance; for the present, however, I have found it most correct to follow. Levinsen in distinguish- 

ing between the two genera. 

Hydrallmania faicata (Linné) Hincks. 

y 1758 Sertularia falcata, Linné, Systema nature, Ed. 10, p. 810. 

1868 Hydralimania falcata, Hincks, A History of the British Hydroid Zoophytes, p. 273, pl. 58. 

Colonies with slender, spiral, monosiphonic and segmented main stem, where as a rule each 

-internodium bears a branch. The branches form an open ‘spiral about the stem, and 

z are themselves regularly secondarily ramified pinnately; the main stem has a hydro- 

theca in the corner at the origin of the branch, or may in rare cases be altogether 

be devoid of hydrothecee. Branches and branchlets are segmented, the irregular internodia 

bear on the one side (the upper) a more or less close row of hydrothece, the opening 

Ss part of which is turned out alternately to either side from the median plane of the 

branch, On young pinnate colonies the hydrothece are imbedded, and alternately 

placed in two opposite rows on the branches, the broad plane of which stands verti- - 

; cally. The hydrothecz are bottle-shaped to tubular, distally often bent, in young colo- — 

: nies with biserial arrangement, somewhat imbedded, in older ones with unilateral ar- 

E. neck; they are quite smooth or irregular and slightly furrowed transversely. 

a rangement and almost sessile. The opening margin is armed with two large lateral pig ExxI1. 
S 3 . - : “ah - Hydrallmania 
teeth, the largest sinus is adcauline, and has a closing membrane oun free distal part. hee inten the 

The gonothece are oval, as a rule somewhat flattened, with a short tubulous  Trondhjem fjord. 

Part of a branch 

of a young, pin- 

‘ nate colony of the 

_ Material: Sertularia-type. 

“Ingolf St. 6 63°43 N. 14°34! W., depth go fathoms 7,0° (X 40). 

— - 60 65°09 N., 12°27’ W, — 124 - 0,9° 

-- - 87 65°02,3'N., 23°56,2 W., — m0 — —_— 

: _ - 127 66°33’ N., 20°05’ W,, ie AAs 5,0° 

“Thor” 66°19' N., 23°27’ W., — 115—120 metres 

_ 65°52 N., 23°58’ W., _ 62 — 

aes 64°16' N., 22°17’ W., ae \ a eee 

aa 64°06' N., 23°14’ W., — 8g — 
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“Thor”. 64°02’ N., 22°33’ W., depth 34 metres 

— 63°30' N., 20°14' W., — 8 — 

— 61°07’ N., 9°30 W,, — 85 — 

Iceland: Reydarfjord, depth 45—8o fathoms 

Mouth of Berufjord, — 41-54 — 

Vestman6, — 25-30 — 

Hvalfjord, _— 22 _ 

Bredebugt, 64°45,8’ N., 23°55,2' W. depth 30 fathoms 

Stykkisholm, — 30 — 

6 miles W. of Iceland, 65°32’ N., 24°38’ W., depth 22 fathoms 

Talknafjord, depth 22 fathoms 

Dyrafjord, — 15 — 

Onundarfjord — 10 — 

Adalvik (depth not stated). : 

The Faroe Islands: 6 miles N. by W. of Store Kalsé, depth 60 fathoms 

7 — _N. by E. of Myggenes point, — 57. — 

12 — N.W. of Agraleide, — 150 — 

Deep hole at north point of Nolsé, — 100 — 

Semundsson (1911 p. 92) briefly mentions that the branches in young colonies of Hydrail- 

mania falcata are at times short, unbranched, and biserial, and that the same is often the case with 

the basal branches in somewhat larger colonies. Levinsen also (1913 p. 308) mentions small pinnate 

colonies of 29 mm length from Hellebek, Denmark, but without quoting further details as to the 

hydrothece. The frequent occurrence of the species in the Trondhjem Fjord has afforded an opport- 

unity for closer study; the colonies are often very finely bujlt. 

Young colonies of Wydrallmania falcata may at times even at a length of 5 cm be singly. pin- 

nately branched, and it is then extremely difficult to distinguish them from Sertularia. The stem, 

which is here, of course, not yet spiral, has a hydrotheca at the base of each branch, a feature which 

is likewise common in larger colonies from the Trondhjem Fjord, and which I have found in most 

of the other colonies investigated from our seas. The hydrotheceze on the branches in young colonies, 

as also those on the branches in the pinnate basal parts of older ones, are arranged in two opposite 

rows (fig. LX XIII) in such a manner that the symmetrical plane of the hydrothecze coincides with the 

vertically set broad plane of the branches; the hydrothecee on these branches are alternately set, and 

with quite a considerable interval between. The distal half, or more, of the adcauline wall is free; 

the length of the free portion is from once to twice the diameter of the opening. Quite young colonies 

are thus extremely liable to be confused with small Sevtularia colonies, unless the hydrothecee are 

very carefully examined. The adcauline sinus in Hydrallmania is normally deeper than the abcauline; — 

the difference is, however, at times very slight, and if the closing membranes have fallen away, it is 

very difficult to identify the colonies. 

When the colonies are somewhat larger, the spiral coiling of the stem begins to make its 

a 
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appearance at the top. And at the same time, a marked change takes place in the branches, which 

now turn go® on their axis, so that their original broad plane becomes horizontal; further, a displace- 

ment of the hydrotheca towards the upper side of the branch also sets in, and the typical unilateral 

arrangement usual in the species now becomes apparent. Soon the bases of the hydrothece form a 
single row, and only the oral part is turned or bent out alternately to either side of the median plane, 

as a last trace of the biserial structure. Gradually also, secondary ramification takes place, the primary 

branches throwing out secondary branchlets, directed alternately to either side in the primary broad 

plane of the branch. In the more finely built colonies, the main branch has three, or more rarely 

four hydrothecze between two branchlets; in colonies of coarser build, on the other hand, the number 

is only exceptionally as low as three, and as a rule we find four or more hydrothece between the 

origins of two secondary branches. 

The features here mentioned are of importance in several respects. In the first place, they 

show that Hydrallmania colonies agree entirely in their mode of development with the remaining 

a _ Sertulariide having spiral stem, as far as this has been studied and described; they prove also, that 

_ the Aydrallmania colony, which at the first glance appears so entirely distinct, can be easily traced 

back to the typical colony in Sertularia tenera or Thujaria thuja, In the second place, the features 

: ‘ in question reveal a striking resemblance between finer colonies of Aydrallmania falcata and Hydrall- 

-— mania distans Nutting from Puget Sound; the likeness is so great that we are tempted to note them 

down without further consideration as synonyms, or rather, to regard the specimens from Trondhjem 

ig Fjord as belonging to the latter species. It would, however, be highly remarkable that this Pacific 

a species should occur here and not elsewhere in the Atlantic. And closer study now shows that the 

a Trondhjem Fjord type is not isolated, but is related, through every possible transition type, to the 

=. close and robust form which is predominant in the open sea, and which has always been taken as 

the type for Hydrallmania falcata. It is interesting also to note that several colonies in the material, 

as for instance some from Berufjord, have in among the lower normal branches one or two others of 

the Sertularia type. Elsewhere in the material we also find small colonies from several places agreeing 

with the young form from the Trondhjem Fjord, only of coarser build. 

Nutting (1904 p. 126) notes as a distinctive character between Hydralimania distans and Hydr- 

— allmania falcata that the latter species lacks hydrotheca on the stem at the base of the branch. 

_ This is, however, exceptional. The hydrotheca on the stem at the base of the branch may at times, 

a especially in older colonies, be lacking, but in most cases it is to be found, and is always present in 

the somewhat smaller colonies. Nor can the difference mentioned by Nutting as existent in the 

a gonothecz be accepted as a specific character; it lies well inside the limits of variation observed in a 

¥ single fairly luxuriant colony of Hydral/mania falcata. That I nevertheless refrain from definitely 

Withdrawing Hydralimania distans is due to the fact that my collections include no material of the 

2 species in question, and I am thus unable to determine whether possibly some characters not mentioned 

4g in Nutting’s diagnosis might be found, sufficient to warrant specific distinction. The other American 

Pacific species also, Hydrallmania franciscana (Trask), calls for thorough investigation, its raison d’étre 

a being likewise highly problematical. The available drawings and data for the two species are not 

_ enough to decide the question. 
18 
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Hydralimania faicata has its chief occurrence in the littoral region of the boreal seas, and may 

exceptionally penetrate deeper down into the abyssal, where it has, however, once or twice been ob- 

served at 2000 metres depth. The species can move right up into arctic waters, and has even been 

met with in the Kara Sea; otherwise, its occurrence coincides with the presence of warmer currents 

in the high arctic areas. It may also penetrate some distance to the southward, as is shown by its 

- more sporadic occurrence in the Bay of Biscay. In the North Atlantic also, it has been found off the 

east coast of America. It is thus the more surprising that it should never have been recorded from 

Greenland (fig. LXXIV) as it is one of the most common of all species in Iceland waters; on the west 

and east coast especially, the finds were so numerous that it was impossible to note them all-on the 

40 
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Fig. LXXIV. The distribution of Hydrallmania falcata in the Northern Atlantic. 

In the hatched regions the literature notes a common occurrence. 

chart. On the north coast of Iceland, Hydralimania falcata is quite sporadic in its. occurrence, and is 

not particularly numerous on the south coast. Between Iceland and the Faroe Islands, and on the 

northern side of the latter, it is again fairly numerous, while in the North Sea area and along the 

coast of Norway it appears as a character form. 

Gen. Thujaria (Fleming). 

Upright colonies with imbedded hydrothece. The hydrothece are of bilateral structure; the 

aperture is furnished with an abcaulinally fixed single opercular plate or membrane, attached to the margin 

of the hydrotheca, as a rule in a more or less pronounced sinus. The polyp has an abcauline strongly 

developed blind sack. 
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Thujaria thuja (Linné) Fleming. 

1757 Sertularia thuja, Linné, Systema nature, Ed. 10, p. 809. 

1828 Thujaria thuja, Fleming, A History of British Animals, p. 545. 

Upright colonies, shaped like a bottle-brush, with dark-coloured, distinct monosiphonic hydro- 

caulus. The branches form an irregular, close double spiral round the indistinctly segmented stem, 

one branch to each joint. The stem has two rows of hydrothecz; there are normally three hydro- 

thecee on the stem between two successive branches in the same row, the lowest in the branch corner. 

The branches form, at their point of origin, almost a right angle with the stem, and are repeatedly 

divided dichotomously, and curve slightly upward. They are segmented, with a large and varying 

number of hydrothece on each joint. The hydrothece form two opposite rows on the branches; their 

plane of symmetry coincides with the broad plane of the branch, which is horizontal. The hydrothecz 

are entirely imbedded in the branches, with no free portion of the adcauline wall; they are subaltern- 

ately arranged; at the top of the branch they have two lateral teeth, but in course of growth the ad- 

cauline sinus fills up, normally altogether. The interval between two successive hydrothecz is about 

__ twice the opening diameter of the hydrotheca. The operculum is formed by a round plate abcaulin-. 

ally attached. 

; The gonothece are situate on the upper side of the branch, and proceeding from close under 

the base of the hydrothece. They are oval, without ribs or wrinkles, with a short neck and broad 

round aperture. 

Material: 

_ “Ingolf? St. 2, 63°04’ N., 9°22’ W,, depth 262 fathoms, ee 

— - 3, 63°35' N., 10°24 W, — 272 _ 0,5° 

_ sm 4 . 64°07’ N, 11°12’ Wa. — 237 _ Bee 

=—/ == 15, 66°18 N. 25°59. W, = — 339 +0,75° 

ee ody, 65°17" Na Sqt7 Wa St ae 

_ eed, 64°rs' N tq?’ We OB 732° 

_— o> By; ~ 65°02,3' N.; 23°56,2" W110 — 

_ $271 Gs. 6514 NN. 30°39 W, oS 21° 

—.  - 96, 65°24' N., 29°00’ W., — 735 .— 122 

— - 98, 65°38’ N., 26°27’ W., — 138 _ 5,9° 

— - 127, 66°33' N., 20°05’ W., — 44 — 1,6° 

“Thor” 66°19’ N., 23°27, W., — I115—120 metres 

hae. 63°46’ N., 22°56’ W., — 150 — 

Greenland: Davis Strait, depth 66—67 fathoms (without further details) 

Iceland: Seydisfjord, _ 40 _ 

5 miles E. of Seydisfjord, depth 135 fathoms 

Reykjavik (depth not stated) 

6 miles W. of Iceland, 65°32’ N. 24°38’ W., depth 22 fathoms 

Danmark Strait 65°39’ N., 28°25' -W., (depth not stated) 
18* 



140 . HYDROIDA II 

Iceland: Danmark Strait 66°20’ N., 25°12’ W., depth 96 fathoms 

Adalvik, depth 5,5 fathoms (on roots of Laminaria). 

The Faroe Islands: 6 miles N. by W. of Store Kalsd, depth 60 fathoms 

Vestmanhavn (depth not stated) 

Deep hole of north point of Nolsé, depth too fathoms 

16 miles E. by S. of south point of Nolsd, depth 80 fathoms 

Bor6énzs 13 miles N.75 W.,-depth 30 fathoms. 

Quite young colonies of Zhwjaria thuja are pinnate, and very difficult to distinguish from small 

colonies of Zhujaria laxa Allman. The broad plane of the branches in such specimens, up to a couple 

60 40 : 20 0 
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Fig. LXXV. The distribution of Zhwjaria thuja in the Northern Atlantic. 

In the hatched regions a common occurrence is recorded. 

of centimetres high, is vertical, and the branches are single. Here, however, the hydrotheca at the 

tip of the branch, which is of the Sertwlaria type, will as a rule reveal the identity of the species. 

The occurrence of this type of hydrotheca in 7hzyaria thuja is, as I have previously pointed out (1905) 

of considerabie interest, as giving us a hint of the derivation of the Zaria species from Sertularia. 

Thujaria thuja is a boreal species, capable of moving far to the south; it is said to have been 

found both off the coast of Portugal and in the Mediterranean, but is not common south of Ireland. 

On the other hand, it does not enter tire purely arctic waters; it has its chief distribution in the deep 

littoral region, but may occasionally be met with in the abyssal, and even deep down in the same, 

as is seen from the finds of the “Ingolf”’ at St. 95 and 96. In the North Atlantic (fig. LXXV) the 
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species is rare off the west coast of Greenland, and appears to be altogether lacking on the east coast. 
In Iceland waters, it is frequent on the west coast, and in Danmark Strait, and is also common on 
the east coast; common on the ridge between Iceland and the Faroe Islands, and around the latter 
Islands. In the North Sea, it is one of the most common species, and occurs also as a common form 
along the coast of Norway right up to the North Cape. 

Thujaria sp. aff. hippuris Allman. 

From the “Ingolf” St. 24 (63°06’ N., 56°00 W., depth 1199 fathoms, 2,4°) we have some colonies 
of a Thwaria, the identity of which cannot be determined with certainty. The colonies are slenderly 

pinnate, with branches openly set; the stem is very slightly pronounced, and in colonies 
10 em. high shows incipient spiral coiling at the top; the broad plane of the branches 

___ here assumes a horizontal position, while elsewhere it is always vertical. The branches 

q _ form almost a right angle with the stem. The stem has two rows of hydrothecz, and is 

divided into internodia bearing as a rule four branches, two to either side, alternately 

‘g placed. There are three hydrothecee between two successive branches on the same side 

of the stem, the lowest in the branch angle. The branches are irregularly segmented, 

‘with two to five, or rarely more, hydrothecze on the internodium. The hydrothece are 

set in two rows on the branches; their plane of symmetry coincides with the broad plane 

of the branches; they are alternately placed on the slightly zigzag branches (and stems) 

_ and separated, in the same row, by intervals exceeding the length of the hydrotheca 

4 (fig. LXXVI). The hydrothece are deeply imbedded, and have a short free distal part’ 

of the adcauline wall; the length of this is at the outside half the opening diameter. 
; Fig. LXXVI. 

a _ The hydrotheca opening is round, with an even margin, and no indication of teeth or Thujariasp. aff. 
a h P. 
- _ sinus; there is a large round opercular plate abcaulinally fixed. The colonies are unfor- a ao x ae 

=. tunately all sterile, with no indication of gonangia formation. (X 40). 

The colonies described appear in their general features to present some considerable likeness to Zhu- 

a jaria hippuris Allman, but are even more slender and with more widely set hydrothecz than noted for the 

3 : Species in question (cf. Allman 1874, p. 473, pl. 45 fig. 2, and Kram p 1913, p. 26). The shape of the colony in 

ae hujaria hippuris is very nearly the same as in Thujaria thuja. The largest colonies in the material show 

that the present species would also probably be of the same form when fully grown; the pinnate arrangement 

of the colonies, and the lack of secondary ramification in the branches, can therefore only be regarded as 

_ juvenile characters. The slight specific differences otherwise existing in the genus 7/zyaria call, how- 

4 ever, for caution. The hydrothece in the colonies here concerned are not entirely imbedded, as is 

otherwise stated to be the case with Thujaria hippuris, but have a very short free distal part on the 

a adcauline side; there is also a wider interval between the hydrothece in the same row, and the bran- 

Be ches are bent slightly zigzag fashion. These points render it somewhat doubtful whether the spe- 

- cimens in question really belong to Zhwaria hippuris, and the identity cannot be determined with 

4 certainty until the variational conditions of the species in question have been further elucidated. The 

_ enormous depth at which the colonies occur is very interesting, and will possibly serve to explain its 

- extremely slender form. 
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Thujaria laxa Allman. 

1874 ZThwaria laxa, Allman, Report on the Hydroida..... “Porcupine”, p. 472, pl. 45, fig. 1. 

1895 Thujaria lonchitis, Marktanner-Turneretscher, Hydroiden von Ost Spitzbergen, p. 422. 

1903 Zhwaria Hjorti, Broch, Die von dem Norwegischen Fischereidampfer “Michael Sars” ..... ge- 

sammelten Hydroiden, p. 7, Taf. III, figs. 11—14. 

1904 Thujaria immersa, Nutting, Sertularidae, p. 66, pl. 9, figs. 3—4. 

The upright colonies are as a rule pinnate in their lower parts, spirally curved in the upper, 

and with slender, secondarily dichotomously ramified branches, forming an open double spiral around 

the distinct main stem, which is somewhat darker in colour. In the pinnate portion, the broad plane 

of the branches is vertical, in the spiral it is horizontal. The stem has two opposite rows of hydro-. 

thecee; there are as a rule 4 or 5 hydrothece between two successive branches on the same side (or 

in the same spiral), the lowest at the corner of the branch. The branches form almost a right angle 

with the stem, and are very nearly straight; they are irregularly segmented with a large number of 

hydrothecze on each internodium. The hydrothece are set subalternately in two rows on the bran- 

ches; their symmetrical plane coincides with the broad plane of the branch. The hydrothece are en- 

tirely imbedded, or have a very small free distal part of the adcauline wall, never more than half the 

opening diameter. The interval between two successive hydrothece in the same row is as a rule 

about equal to or slightly more than the opening diameter. The hydrotheca opening is round, the 

margin without any indication of teeth or sinus, and has a round opercular plate abcaulinally attached. 

The gonothece are situated on the upper side of the branches close under the basis of the 

hydrothece. They are oblong, narrow pear-shaped, the male distally cut off transversely, the female 

more rounded, without neck. 

Material: 

“Ingolf” St. 3 63°35’ N., 10°24’ W., depth 272 fatHoms 0,5° 

_ - 15 66°18’ N. 25°59’ W... — 330 — +075° 

a - 32 66°35’ N., 56°38' W, — 318 © — 3,9° 

Se eee eS AT NG. 54°C7' Wort ae eee aes 723 
— mean OLd 2 N; 9°36" Wa — 545 _ 4,8° 

— - 51. 64°15’ N., 14°22’ W., — 68 #— 9,92" 

— - 87 65°02,3'N., 23°56,27W., — 110 _ — 

— - 94 64°56’ N., 36°19' W., —. 204 — 4,1° 

— - 98 65°38 N., 26°27’ W., — 138 _ 59° 

Greenland: Turner Sound, — 120 -- 

Cape Tobin, — 357 — (Kast Greenland Expedition) 

Off Henry Land, — 20 — — _ —— 

Off Henry Land, — 160—200 — — _ = 

Between the Faroe and the Shetland Islands, depth 255 fathoms. 

Kara Sea, “Dijmphna” [labelled Zhejaria lonchitis and Thwaria articulata). 

- Thujaria laxa belongs to the lower parts of the littoral region, and the upper part of the abys-- 

sal. It is an arctic species, which has been found from Davis Strait to Tajmyr; it is also represented 
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in the material from the cruise of the “Dijmphna” in the Kara Sea, but has there erronously been 

referred either to Zhwjaria lonchitis or Thwaria articulata. From its arctic home, the species also 

spreads out into the boreal region (fig. LXXVII) where it has been recorded from the Faroe Islands 

and Iceland, and in Davis Strait. It will presumably also be found to occur off the coast of Norway, 

but in these waters, it has not hitherto been distinguished from Zhujaria lonchitis, so that we have 

no reliable data up to the present. 

ce Rl en eee wes 600m. tm tame 1000 mM, eden Aibaidans SCOR Gls 

Fig. LXXVIIL. Finds of Zhujaria /axa in the Northern Atlantic. 

Thujaria alternitheca Levinsen. 

1893 Thujaria alternitheca, Levinsen, Meduser, Ctenophorer og Hydroider, p. 52 pl. 7, figs. 15—20. 

Robust, upright colonies with spiral, monosiphonic stem. The stem is divided by distinct seg- 

mentation into internodia of varying length, and has two single spiral tiers of hydrothece; there are 

from 3 to 6 hydrothecz between two successive branches in the same spiral, the lowest in the branch 

‘corner. Normally, the sixth branch will be found straight above the first in the same tier. The broad plane 

} 
. 

of the branches is perpendicular to the axis of the stem (lies horizontally) and the branches form, at 

their point of origin, almost a right angle with the stem, afterwards curving somewhat downwards; 

they are secondarily branched dichotomously, and divided into internodia with five or more pairs of 

hydrothecee. The hydrothecz of the branches form two very close longitudinal rows; the hydrothecz 

are closely set, each thrusting its opening part out upwards and sideways beyond the next, displaced 

alternately to either side of the median line through the base of the hydrothecz, presenting a distinct 

approach to quadriserial arrangement. The hydrothecz are entirely imbedded in the stem and bran- 

ches, without any free distal part of the adcauline wall. The opening is circular, the margin without 

teeth or sinus, with a large round opercular plate abcaulinally attached. 
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The gonothece are set on the upper side of the branches. They are pear-shaped, with rudi- 

mentary neck and broad aperture. 

Material: 

“Ingolf” St. 31 66°35’ N., 55°54’ W., depth 88 fathoms 1,6° 

cise Diy ky IN. 54°17" Wa gee ee ee = 
Greenland: Davis Strait, — 100 — (without further details) [type specimen]. 

Iceland: Skagi, — 20 — [labelled Zhujarta lonchitis| 

Dyrafjord, —- 5 — 

In all probability, this species also will prove to have a pinnate development stage, like the 

other, spiral Zhearza species. In the arrangement of the hydrothecee, Zhewjaria alternitheca forms a 

parallel to Adzetinarza (?) fusca (Johnston), and it is interesting here to note how the hydrothecee, 

owing to their extremely close accumulation, thrust their opening part to one side or the other from 

the base of the next following. An investigation of the tip of the branch shows that this is a secon- 

dary phenomenon. The hydrothecz are to begin with symmetrically situate, with their symmetrical 

plane parallel to the branch axis; only on the formation of a new distal hydrotheca is the aperture 

of the one behind it thrust out to the side. We have here, then, a typical instance of convergency, 

as towards A bzetcnarza (?) fusca, which cannot be taken as evidence of closer relationship, and thus does 

not afford any justification for uniting the two species mentioned, and other multiserial forms in a 

special genus Selaginopsis; any such would also have to include species with and those without blind 

sack, which can hardly be considered permissible. 

40 

Upeiiesechiatense 200 m. pa ine Sarat = OOO MM: tems tes ane ess SD O OTM. ssealea eat msosetes 2 090M. “é 

Fig. LXXVIII. Finds of Dhwaria alternitheca. 
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Thujaria alternitheca is probably an arctic species of highly localised occurrence. It belongs 
to the deepest littoral waters. Previously, it was only known from Davis Strait, but is now found to 

occur also off the west coast of Iceland, where it has been confused with a form of much finer build, 
Thwaria lonchitis. 

Thujaria variabilis nov. nom. 

ideo Redccinopiess eebiiis. Bonnevie, Den Norske Nordhavs-Expedition, p. 87, pl. 6, fig. 4. 
Coarse, upright pinnate colonies with undivided branches. The stem is slightly zigzag, divided 

to internodia of irregular length, with from two to twelve regularly alternating branches and two 
single rows of hydrothecee; the stem is not spirally coiled. The stem has from two to four, normally 
three, hydrothecze between two successive branches on the same side, the lowest in the branch angle. 

le branches have four, exceptionally two or three, rows of hydrothecz; on the four-rowed branches, 
the hydrothecze are set in opposite pairs, the symmetrical plane of the one pair being then perpendi- 
gat to that of the next; three-rowed branches are spirally coiled, two-rowed straight, with the sym- 

‘metrical plane of the hydrothece vertical. The hydrothece are broad and deeply imbedded, with a 

‘short, often quite insignificant free distal part of the adcauline wall, never more than a third of the 
ning diameter, or one-tenth to one-twelfth the length of the hydrotheca. - The opening is round, 
h smooth margin, without teeth or sinus, and has a large opercular plate abcaulinally fixed. 

The gonothece are set on the upper side of the branches, and proceed from close below the 

se of the hydrothece. The gonothece are inversely conical, distally cut off transversely, without neck. 

erial: 

Iceland, Reydarfjord, depth 80 fathoms (some of them labelled Zhujaria lonchitis). 

A number of very fine colonies belonging to this species have been incorrectly determined 

ySemundsson as Thwaria lonchitis, from which Thwaria variabilis is immediately distinguish- 

le by its extremely robust appearance and thick branches. The colonies are interesting in several 

respects. They show, in the first place, that aberrant branches with fewer than four hydrothece rows are 

no means rare, and in the second, that the number of hydrothecze rows on a branch may vary 

from one internodium to another. There are thus some branches which are basally quadriserial, 

distally bi- or triserial; others again are biserial, triserial or quadriserial throughout their entire length, 

only quadriserial at the extremities. This feature, then, is subject to great variation. It is also 

Ss remarkable that biserial branches are straight, whereas the triserial, and exceptionally also the qua- 

driserial, are twisted, so that the hydrothecz here lie in very steeply ascendant spiral tiers about the 

branches. The normal quadriserial branch on the other hand, presents a compressed Stawrotheca type, 

here the single hydrotheca pair is revolved as against the preceding pair, and has its plane of 

metry perpendicular to that of the latter; this also gives very close spiral lines in the arrange- 

ment of the hydrothecz, as pointed out by previous investigators. The species, with its variations, 

gives a drastic exposure of the value attaching to the distinctive characters for the genera S/awro- 

theca and Selaginopsis. 

; It is evident from the foregoing that Se/aginopsis artica Bonnevie must be classed seis the 

I The Ingolf-Expedition. V. 7. 9 
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genus Zhuwjaria, as I have already (1909 p. 222) placed it. The same genus, however, has formerly 

been made to include Sertularia arctica Allman and Sertularta arctica Thompson, which is incorrect. 

The proper method of proceeding here will be to alter the name of the present species, as being of 

later date, and this I have accordingly done, naming it, from the variable character of the branches, 

Thwyaria variabis. 

Thwaria variabilis has only occasionally been found in arctic waters near Beeren Island, at 

Spitzbergen and off the Murman Coast at 38 to 86 metres’ depth. Reydarfjord thus represents the 

most southerly find, and is also, with its 80 fathoms, the deepest. 

Thujaria lonchitis (Ellis and Solander) Fleming. 

1786 Sertularia lonchitis, Ellis and Solander, The natural history of many curious and uncommon 

Zoophytes, p. 42. 

1828 Thwaria articulata, Fleming, A History of british animals, p. 545. 

nec 1766 Sertularia articulata, Pallas, Elenchus Zoophytorum, p. 137. 

1847 Thwaria articulata, Johnston, A History of the British Zoophytes, p. 84, pl. 18, figs. 3—4. 

neci85r1 — — Busk, A list of Sertularian Zoophytes and Polyzoa from Port Natal, Algoa 

Bay ses) P.. 110: . 

1868 ~ pars, Hincks, A History of the British Hydroid Zoophytes, p. 277, pl. 60. 

1874 — — G. O. Sars, Bidrag til Kundskaben om Norges Hydroider, p. 106. 

1884 —  lonchitis, Kirchenpauer, Nordische Gattungen und Arten von Sertulariden, p. 24, pl. 14, 

fig. 7. 

(nec1884 — articulata, Kirchenpauer, l.c. p. 26, pl. 14, fig. 8.) 

nec1888 — fectinata, Allman, “Challenger” vol. 23, p. 69, pl. Ceti e 

1890 —  lonchitis, Marktanner-Turneretscher, Die Hydroiden des k. k. naturhistorischen Hof- 

museums, p. 236. 

1893 _ _ Levinsen, Meduser, Ctenophorer og Hydroider, p. 53. 

1899 - —  articulata pars, Bonnevie, Den norske Nordhavs-Expedition, p. 84. 

1904 —  lonchitis, Nutting, Sertularidae, p. 66, pl. 9, figs. 5—8. : 

1909 —  kolaénsis, Jaderholm, Northern and Arctic Invertebrates, p. 88, pl. 8, figs. 17—18. 

21.909 —  lonchitis, Jaderholm, 1. c. p. 89, pl. 9, fig. 3. 

1909 —_ -—- Broch, Die Hydroiden der arktischen Meere, p. 174. 

The upright colonies are as a rule pinnate throughout their entire length, more rarely with a 

spirally coiled distal part of the monosiphonic stem. In the pinnate portion of the colonies, the broad 

plane of the branches is vertical, in the spiral horizontal; the branches form almost a right angle with 

the stem, which is dark in colour. The stem is segmented in its lower part, but in the upper, the 

segmentation becomes almost entirely effaced; the branches are subalternately to alternately set. The 

stem has two rows of hydrothece; between two successive branches on the same side of the stem 

there will be two to three, rarely more (up to five) hydrothecze, the lowest in the angle of the branch. 

The branches are not generally ramified, but may more rarely exhibit secondary dichotomous ramifi- 
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cation; they are divided into irregular internodia with a large and varying number of hydrothece on 
each. The hydrothecee are alternately or subalternately set in two opposite rows on the branches; their 
symmetrical plane coincides with the broad plane of the branch. The hydrothece are deeply imbed- 
ded; the adcauline wall has a free distal part between half and once the opening diameter or between 

one-eighth and one-fourth the length of the hydrotheca itself, The hydrotheca opening is round, the 
margin as a rule having a more or less distinct abcauline sinus, so that the hydrotheca aperture often 
appears furnished with two sligtly prominent teeth. The distance between two hydrothecz in the 

_ same row is very slight, less than half the opening diameter. The operculum is formed by a large 
_ opercular plate abcaulinally attached. 

The gonothecee are set on the upper side of the branches, and proceed from close under the 
base of the hydrothece. They are narrowly pear-shaped, with a short, often almost rudimentary cy- 
lindrical neck, and broad aperture. 

Material: 

“Ingolf” St. 44 61°42’ N., 9°36’ W., desih 545 fathoms, 4,8° 

_ -144 62°49’ N., 7°12’ W. — 276 — 1,6° 

Greenland: Davis Strait, — 80  — _ (without further details). 

The synonymy of this species is extremely difficult to determine; we are to a great extent 

forced to rely on geographical data.) Kirchenpauer (1884) was really the first to point out what 

particular characters distinguish the two species which have been taken together under the name of 

Thwaria articulata; to him belongs the credit of having given the definite characterisation of that 

outh Sea form for which he has — doubtless correctly — reserved the name 7hwaria articulata 

(Pallas). This is specifically quite different from the northern species which has been given the same 

ame, but which should properly be known as Zheyaria lonchitis (Ellis et Solander). That the two 

have hitherto been so generally confused is due partly to the fact that writers have relied upon the 

records in the extant literature, partly to the frequent inability on the part of investigators to procure 

‘material of more than the one species. Thus it happens also, that even Bedot, in his brilliant work: 

“Matériaux pour servir 4 l’histoire des Hydroides” has committed the error of noting the two species 

‘ as synonyms, despite the fact that the drawings given by Hincks (1868), and Allman (1888) could 

hardly be regarded as illustrating the same species. Stechow (1913 p. 152) and Broch (1914 p. 34) 

have, after further study of both species, given a closer definition of Zhewaria articulata, from which, 

and from the descriptions given of Zhwaria lonchitis, it is evident that they differ even more than is 

usual between other species of the genus in question. 

Thujaria lonchitis appears to be an arctic circumpolar species, which may penetrate into the 

‘boreal areas. But as it has constantly been confused with related forms, especially with TZhyaria 

taxa, its geographical character cannot be defined with certainty. From the list of material for 

_ the remaining northern species, we see that it has also in the waters here investigated constantly 

been confused with other Zzwaria species, and it will therefore be most correct to leave the final 

decision as to its biogeographical position in abeyance, pending the acquisition of new and more 

reliable data. 

19* 
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2 Thujaria carica Levinsen. 

1893 Thujaria carica Levinsen, Meduser, Ctenophorer og Hydroider, appendix, pl. 7, figs. 26--29. 

The upright colonies are pinnate in their basal parts, spirally coiled in the distal, with bran- 

ches secondarily somewhat ramified dichotomously; the symmetrical plane of the branches is vertical 

in the pinnate parts, but horizontal in the spiral. The stem has two single, opposite longitudinal rows of 

hydrothecze; there are two to five, generally three hydrothecze between two successive branches on the 

same side of the stem, the lowest in the branch angle. The branches are divided into irregular inter- 

nodia with four to eight hydrothecee on’ each; the hydrothecze are set subalternately in two opposite 

longitudinal rows, their plane of symmetry coinciding with the broad plane of the branch. The hydro- 

thecee have a large free distal part; the length of the free portion of the adcauline wall exceeds the 

diameter of the opening, and is between one-third and one-half the length of the hydrotheca itself; 

the opening margin is smooth, without sinus, with a round opercular plate abcaulinally fixed. The interval 

between two hydrothecz in the same row varies somewhat, but is never Jess than the opening diame 
Sr 

They are asymmetrical oval to pear-shaped, with a rudimentary neck and broad, ronal opening. 

Material: 

“Ingolf” St. 143 62°58’ N., 7°09’ W., depth 388 fathoms, + 0,4° 

“Thor” 66°19’ N., 23°14’ W., depth 115—120 metres [labelled Zheyaria lonchitis|. 

Iceland: 32 miles S. of Selvogstangar, depth 170 metres. 

Kara Sea “Dijmphna” [type-specimen]. 

Thwaria carica is an arctic species known from the waters between Spitzbergen and Beeren 3 

Island to the New Siberian islands; in the high arctic tracts it belongs to the upper third of the 

littoral region. South of the range mentioned, the speciés has hitherto only been found at the south- 

west point of Iceland, and north of the Faroe Islands, where it moves down into the abyssal region. 

Up to now, it has not been recorded from Greenland, and thus appears to be an easterly arctic species. a 

Thujaria sp. aff. distans Fraser. 
Material: 

“Ingolf? St. 85, 63°21’ N., 25°21’ W., depth 170 fathoms 

The small Zhujaria colonies from the “Ingolf” St. 85 very much resemble 7hwaria carica, and 

may possibly prove to belong to that species; there are, however, certain points of difference which 

render the identity somewhat doubtful, and for the present, these colonies should doubtless be kept 

apart from Zhwaria carica. It is not unlikely that they really. represent a distinct species, but as the 

colonies are quite small, and without gonangia, it is very difficult to give a thorough characterisation. 

The colonies are pinnate, with simple branches. The stem, which is monosiphonic, is divided 

into irregular internodia, and lacks both branches and hydrothece on its lower part. A couple of centi- 

metres from the base, the hydrothecee begin to appear; they are set as a rule alternately in two op- 

posite longitudinal rows. The stem is slightly zigzag, and has on its upper part, besides the hydro- 

thecze mentioned, also alternating branches; the largest colony which is of quite regular build has 



HYDROIDA II 149 

_ throughout three hydrothecze between the origins of two branches on the same side of the stem; in 
_ the two smaller colonies, on the other hand, the number varies from two to five, but these colonies 

are at the same time irregular in the whole development of the branches in several places. The divi- 
m of the branches into internodia is highly irregular; there may be from two to 

teen hydrothecze on the branch internodia. The hydrothece are set in two 

pposite rows; their symmetrical plane coincides with the broad plane of the bran- 
, which is everywhere vertically placed, i.e. parallel with the axis of the stem. 

le distance between two hydrothecze on the same side of the branch is very great, 

‘tule about 1'/, times the length of the hydrotheca itself. The hydrotheca (fig. 

IX) is not particularly deeply imbedded in stem or branches; the distal third 

f the adcauline wall is free; the free part of the adcauline wall is straight, or not 

quently curving slightly upward. The opening plane of the hydrotheca is pa- 

with the branch axis. The aperture is round, the margin exhibits indication 

pair of broad lateral teeth, further accentuated by the abcauline sinus in which 

large single opercular plate is fastened. The structural character of the polyp it 

impossible to investigate, owing to the state of preservation of the material. 

These colonies appear in the main to agree with the Pacific species Thwjaria 

established by Fraser (1914 p. 197, pl. 32, fig. 123). There are, however, 

-in Fraser’s description, so the identity cannot be determined with certainty. Fig. LXXIX. 

aser’s species has often secondary dichotomous ramification of the branches; 7/varia sp. aff. distans 
k ftom “Ingolf’ St. 85. 

is must be considered as due to difference in age. On the other hand, the hydro- — part of a branch. 

s in Zhwjaria distans appear to have a larger free portion; Fraser states (X 40). 

at one-half free”, and the figures appended, which are not very carefully drawn, even show hydro- 

e more than half free; they give, moreover, no clear impression as to the character of the hydro- 

1 aperture, which is likewise somewhat vaguely treated in the diagnosis: “margin without distinct 

but rather bilabial”. Only when a conscientious description of the Pacific species is available 

it be possible to decide whether the colonies here found in the North Atlantic should be referred 

Family series Proboscoida (Broch). 

Family Campanulariide. 

~The hydrothecze are radially symmetrical, bell-shaped, without closing apparatus, and provided 

th a basal chamber separated off from the distal main part of the hydrotheca by a diaphragm, or 

a simple ring-shaped thickening of the wall. The polyps can withdraw entirely into the hydro- 

e. The hydranth has a club-shaped proboscis, attached by a narrow base. to the body of the polyp 

bove the tentacle crown; the gastral endoderm is homogeneous, the stomach part not divided into 

arate regions. The colonies are stolonial or sympodial. 
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The diagnosis of the family as here given excludes the two bilaterally built genera Silicularia 

and Lucopella; these two genera should, partly on account of their being bilateral, partly also from their 

peculiar, almost leathery hydrothece, and the small size of the latter, which can only accomodate 

the basal part of the contracted polyp, be separated off as a distinct family S7/culariide, as | have — 

pointed out already in a former work (1909). Nutting, in his latest work on Campanularide (1915) a 

still treats the two families as one, though he gives no reason for so doing?. 

The Campanularitde, as here defined, make up a well marked family which can hardly be the 

subject of much dispute; the generic sub-division of the family, however, is a highly debatable question, 

and a study of the literature thereupon affords an interesting example of the extent to which, even — 

at the present day, it is found “convenient” (i. e. less troublesome), or “advisable” to persevere in the = 

adherence to earlier tradition, or acceptance of biological phenomena, in dealing with the great group = 

of the Hydroids. This is in fact the obstacle which for years has barred our progress towards an — 7 

understanding of the group in question, its development, and the various degrees of relationship be- 2 

tween its subdivisions. — I have in a previous work (1909) explained at length why, in the northern E 

waters, it is only permissible to recognise two genera of Campanulariide from a phylogenetic point q 

of view, to wit, Campanularia and Laomedea. The description of Laomedea sargasst (Broch 1913 pa 

13) does not weaken this standpoint. Nutting, however, opines (1915 p. 24) that “while there may 

be considerable argument on theoretical grounds for such a course, it undoubtedly leads to unneces- a 

sary and practically insurmountable difficulties when large numbers of species are to be handled and 3 

described”. The correctness of this view is not immediately obvious. In the first place, it is hard to a 

see why the same characters should be easier to handle as generic than as specific distinctions; fur- 

thermore, it should be borne in mind that the pursuit of science is not an armchair occupation. In : F 

compatison with large genera of other groups — the pennatulid genus Preroéides, for instance, or the 

cirriped genus Balanus — or even with the hydroid genus P/umularia, the species with which we are here 

concerned are neither more numerous nor more difficult of distinction; yet it has not hitherto been found 7 

necessary to break up one genus into several merely because it comprised a large number of species, — 

or because these were difficult to distinguish one from another; any such subdivision should be based . 

upon grounds of far greater scientific importance. The “insurmountable” difficulties in connection 

with the Campanulariide arise from the enormous number of badly described species which have been 

established — often, moreover, on the basis of inadequate investigations with regard to the study of a 

variations. The result is a state of things which absolutely precludes a thorough biogeographical sur- a 

vey. And this is just where the recognition of phylogeny as fundamentum divisionis would help us 

to clear matters up; from a biogeographical point of view, co-operation between phylogeny and biology 4 

is of the highest interest, and by giving phylogeny the precedence, with biology in the second place, q 

we should obtain a sound basis and definite lines on which to set about a rational reconstruction of 4 

the chaos at present existing, particularly with regard to the Campanularide. 

We have, as a matter of fact, to face the simple question, whether biology 

or phylogeny is to be regarded as the fundamental principle for systematics. The 

medusa system, in its present state, cannot help us in dealing with the thecaphore hydroids. The 

plasticity of the pelagic organism under the influence of physical factors in its environment is 

t Nutting still writes “Campanularide”. 
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_ enormous, and makes itself felt among the meduse to the same degree as among other planktonic 
e organisms. But the variation of single species under different conditions has been even less studied 

in the case of the medusz than in that of the polyp generation, and our ignorance as to these and 
similar phenomena has given rise to a medusa system in which phylogeny and biological con- 

vergency or divergency have been intermingled to a tangled confusion. A very fine proof of this 

is afforded by the fact that the Campanulinide have their meduse distributed throughout almost 

all the families of Leptomedusz, and yet we cannot, from this, proceed to split up the polyp family 

n question into a similar series of new families, The question as to a division into genera on the basis of 

onophore types should be decided by a reference to the genus Hydractinia. Following this principle 

its logical conclusion, with the Campanulariide, we should have to make generic distinction be- 

tween the male and the female of Laomedea flexuosa Hincks, where, as we know, the female gono- 

res are heteromedusoid, the males styloid. But if this is out of the question, what gonophore type 

we consider as being generically adequate? The heteromedusoids are in reality the only ones 

h differ in principle from all remaining types, which, since the discovery of the reduced crypto- 

lusoid in Grammaria abietina (M. Sars) form a finite series. — In Campanularia integra (Macgilli- 

: y) [Campanularia compressa Clark] we find, during one part of the breeding season free medusz, 

another, sessile eumedusoids; there is thus no clearer limit between free medusz and sessile gono- 

hores in Campanularide than in several other families. The only type of gonophore which appears 

be of any value must then be that of Gonothyrea. This is a highly interesting biological pheno- 

enon; phylogenetically speaking, it is a typical cryptomedusoid, (cf. Kiihn rgr13 p. 187) differing but 

a jhore; it shows how nature here, in another way, has arrived at the same result as in several of the 

Dithasia species, in protecting the larvee during their period of development. Such care of the young 

occurs, of course, elsewhere in the animal kingdom, but in all other cases, it is regarded as a biological 

phenomenon, which from a phylogenetic — and thus also from a systematic — point of view is of quite 

ibordinate importance. 

It may also be worth while to glance at one of the most interesting genera, Orthopyxis L.. Agas- 

, which Nutting (1915 p. 63) again seeks to revive by the side of Clyta and Campanularia, all 

the basis of the gonophores. In his generic diagnosis, Nutting refers to the Medusze of Ortho- 

pyxis as “without tentacles or manubrium”, and under the heading of Orthopyxis compressa (l.c. p. 66) 

he states that Torrey (1902) gives for this species an illustration of “a medusa with 4 tentacles just 

escaping from the gonangium”; under Orthopyxis everta, again (l.c. p. 68) he informs us that “the 

female, at least, contain medusze which eject their ova into an acrocyst without liberating the medusz”. 

. utting has here given us a striking illustration of the value both of the genus itself and of the 

characters on which it is founded. The genus in question is really a connecting link, standing as it 

does with one foot, so to speak, in each of the other biological groups which we find represented in 

the family Campanulariide. 
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Here, as elsewhere, when drawing the limits of a genus, we must seek to emancipate ourselves — 

from the interesting biological features of the gonophores, and have recourse to Levinsen’s funda- g 

mental point of view; the study of the nutritive polyps and the colonies themselves. & 

We find then, that the family falls into two great groups, according to the diaphragm of the 

polyp, the arrangement being further accentuated by the two fundamentally different colony forms 

tions, the stolonial and the sympodial. Levinsen (1893) believed to have discovered that the di 

phragma of the one group or genus — Camfanularia — was a double formation, consisting of a ce: 

tral, thin membranous diaphragm, proceeding from a circular inner thickening of the wall, 

boundary between the main cavity of the hydrotheca and the basal chamber. A thorough investig: 

tion of the point has convinced me (1909 p. 183) that Levinsen’s conclusion must be due to his n 

having employed microtome sections; for microtome series reveal the fact that the “diaphragm 

the Campanularia group is produced by the high power of resistance against dissolvent influen 

which characterises the basal part of the supporting lamella, and that a true diaphragm, i.e. a chiti 

ose, membranous bottom under the basal ectoderm, is altogether lacking. = 

Nutting (1915 p. 9) has arrived at a different result. He supports his view upon an unpu) 

lished manuscript of his pupil, an H. Paarmann, and on original preparations by the same hand. | 

is on Paarmann’s original drawings also, that Nutting’s text figures 24—44 are based. These figur 

appear to have been sketched from optical sections, not from microtome series, and present altogeth 

the impression of being not particularly reliable. Nor is this impression removed by the followin 

passage quoted by Nutting from Paarmann’s manuscript: “The simple diaphragm can with d 

culty be seen in optical section of the hydrotheca, while the complex diaphragm is plainly distingu 

able without sectioning”. Now the fact is, that the thickening of the wall in Campanularia is 

rule fairly easily visible, while the true diaphragm here, in such North-European species as I hay 

been able to investigate, does not even show up in microteme section.— Paarmann has figured 

“complex” diaphragm also in our European species Campanularia verticillata (Linné). He gives, as 

matter of fact, two figures of this, and the two are not very much alike (Nutting 1015, figs. : 

and 43); I have not, however, succeeded in finding the membranous part of the diaphragm in Eur 

pean specimens of the species. Paarmann’s drawing also reveals a peculiarity in Laomedea flex: 

Hincks (l.c. text figs. g and 26), the free margin of the diaphragm being here double, a phenome on 

which is not discernible in Kiihn’s illustration (reproduced in Nutting’s text fig. 47) and is similarly 2 

lacking in my preparations. Details of this sort are apt to cast some doubt upon thé value of Paar. 

mann’s drawings. — We should note, however, that all the species in which Nutting, following 

Paarmann, finds a “simple” diaphragm, have sympodial colonies, while among species with “complex” — 

diaphragm only two species are cited: Obelia geniculata (Linné) and Obelia flabellata Hincks, which 

have no stolonial colonies. From this is might be supposed that the two species should be regarde 

as types of a distinct genus, but this is not the case. Even in Paarmann’s drawing (Nutting Igor 

text fig. 41) the diaphragm of Odelia flabellata is simple; somewhat thicker, it is true, than in mo 

Laomedea species, but by no means resembling the broad wall thickening in Campanularia. ‘This, 

together with the sympodial growth of the colony, places the species undoubtedly in the Laomedea 

group. With regard to Obelia geniculata, it might be a somewhat different matter. This speci 
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evinces a remarkably high power of variability in the thickness of its chitinose parts, a point which 

has been noted by Semundsson (1902 p. 57) and later by myself (1909 p. 190); this variation, more- 
over, also affects the diaphragm in a peculiar manner. In finely built specimens, the diaphragm is of 

the same structure as in typical Laomedea species, that is to say, it consists merely of a thin basal 

plate spread out below the base of the polyp; in colonies of coarser build, the chitinose thickening 

makes itself especially apparent in the adthecal part of the diaphragm, only approaching the margin 

at a much later stage, so that in longitudinal hydrotheca sections, the diaphragm appears triangular, 

supported on a broad base resting upon the hydrotheca wall. The diaphragm here, however, is in 

no wise more “complex” than before, and does not particularly resemble the low, ring-shaped wall 

thickening in Campanularia. Taking all this in connection with the sympodial development of the 

colonies, we can have no doubt we have here to deal with a typical Laomedea. 

The figure of Laomedea flexuosa mentioned above as reproduced by Nutting after Kiithn 

(1909 Taf. 17, fig. 7) shows the typical Zaomedea diaphragm. A typical picture of what we find in 

Campanularia is shown in fig. 1, Pl. I. : 

Gen. Campanularia (Lamarck). 

The colonies are stolonial, creeping or upright rhizocaulomes. The hydrothece have no true 

diaphragm, but are divided by an inner thickening of the wall, more or less restricted in extent, into 

a large outer cavity and a smaller basal. The polyp can withdraw entirely into the radially symme- 

trical hydrotheca; it has a club-shaped proboscis and homogeneous gastral endoderm. 

Quite exceptionally we find, among certain species, a slight approach to the formation of up- 

right colonies based upon a sympodial mode of ramification, so that one stalk may carry a single 

secondary lateral stalk with hydrotheca. This must be regarded as the earliest indication of the typi- 

cal sympodial colonies which characterise Laomedea. The Campanularia species lack true diaphragm, 

but have a ring-shaped thickening of the wall (plate I fig. 1) which forms the upper limit of the 

basal cavity, and furnishes, in its superior part, the point of attachment for the basal supporting 

4 lamella of the polyp, which is fixed to the thickened part by a wreath of small chitinose bodies. The 

_ chitinose thickening may be broad and not very sharply defined, or more sharply defined and nar- 

“rower, in which latter case it assumes the character of an incipient diaphragm, but also in this case 

it is restricted to a low ridge. 

Campanularia volubilis (Linné) Schweigger. 

1758 Sertularia volubilis, Linné, Systema nature, Ed. 10, p. 811. 

1820 Campanularia volubilis, Schweigger, Handbuch der Naturgeschichte, p. 425. 

Creeping colonies, from the stolons of which proceed the hydrothecz stalks, these being as a 

rule distinctly coiled in a spiral throughout their entire length; more rarely, the spiral may be less 

marked in certain parts, or throughout the entire length of the stalk. The stalk invariably termin- 

ates in a distinct ball-shaped joint under the hydrotheca. The hydrothecze themselves are not very 
20 

The Ingolf-Expedition. V. 7. 
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large, about twice as long as broad; they are very nearly cylindrical, or somewhat tumid in the 

lower third, and with a very slightly expanded opening section; the basal third or fourth pa 4 

of the hydrotheca tapers down, after an evenly curved transition part, rapidly to the stalk. The bas 

cavity of the hydrotheca is small, separated off from the main chamber by a narrow, but as a ru 

fairly prominent ring-shaped thickening of the inner wall, The transverse section of the hydrotheca 

at the aperture is circular, the opening margin has from nine to thirteen low, but generally 

stinct, rounded teeth. 

The gonothece proceed from the stolons. They are oval to bottle-shaped, with a very sho 

often ringed stalk, in the broad end, and a long and narrow, cylindrical distal neck. Thegonoth 

is smooth, often slightly asymmetrical, rarely with curved neck. 

Material: 

“Ingolf” St. 33 67°57’ N., 55°30’ W., depth 35 fathoms, 0,8° 

— - 86 65°03,6' N., 23°47,6'W., — 76 — — 

— - 87 65°02,3' N., 23°56,2,W., — 10 — = 

“Thor”, 65°52’ N., 23°58’ W., depth 62 metres. 

— 64°16’ N., 22°17’ W., — 5 — 

_ 64°02’ N., 22°33’ W, — 34 — 

Greenland: Kutdlisat, Disco (depth not stated) : 

Proven (— - — ) [labelled Clytia Johnstont| 

~ Store Hellefiskebanke, off Holstensborg, depth 18—z2o0 fathoms 

Lille Hellefiskebanke (without further details) 

Sukkertoppen, on Goltenta (depth not stated) 

Frederikshaab ( — *, =») 

Iceland: Seydisfjord, depth 6 fathoms . : 

Vestman6, — 25 _ 

Hvalfjord, | — 22 — 

Bredebugt, 65°17,5' N., 23°22’ W., depth 7—12 fathoms 

— 64°45,8’ N., 23°55,2’ W., depth 30 

Stykkisholm, — 20—30 — 

6 miles W. of Iceland, (without further details) [some of them labelled Campanu 

: Johnston 

Patreksfjord, depth 15—50 fathoms 

Off Dyrafjord, depth 30 fathoms. 

The Faroe Islands: 6 miles N. by W. of Store Kalsd, depth 60 fathoms 

7 miles N. by E. of Myggenzs point, depth 57 fathoms 

Deep hole at north point of Nolsé, depth too fathoms. 

Campanularia volubilis is a circimpolar boreal species, with a very wide distribution in the 

arctic areas; it would perhaps be more correct to describe it as an arctic-boreal species. It does n 

penetrate very far into the warmer waters, and the records as to its occurrence in the Mediterran 
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would seem to be exclusively due to confusion with Campanularia Johnstoni Alder (cf. Broch 1912 p. 

51). The species belongs chiefly to the littoral region, especially its upper half, but may quite excep- 

tionally penetrate some way down into the abyssal. Within the waters investigated, Campanularia 

. volubilis is one of the most common Campanulariide; it is but rarely found, however, out in the open 

-. 82 regions, which must probably be understood as standing in connection with its bathymetrical 

2 : character (fig. LXXX). The species is not uncommon in West Greenland waters, but on the east 

40 at 20 

Mepetctstcssec 200 M. wen itan Sb 00 fas ea asa 1608. ns Ore eee 2000m. 

Fig. LXXX. The distribution of Campanularia volubilis in the Northern Atlantic. 

In the hatched regions a common although scattered occurrence is stated. 

coast of Greenland it has only been met with north of 76°. Of the Iceland coasts, it seems to prefer 

the east and west; it is less frequent at the Faroe Islands, and is stated as being of common, though 

cattered occurrence round the British Isles and off the west coast of Norway. 

Campanularia verticillata (Linné) Lamarck. 

1758 Sertularia verticillata, Linné, Systema nature, Ed. 10, p. 811. 

1816 Campanularia verticillata, Lamarck, Histoire naturelle, vol. 2, p. 113. 

nec. 1907 Campanularia verticillata, Hickson and Gravely, National Antarctic Expedition, p. 23. 

Upright, stiffly- built rhizocaulomes, from the numerous tubes of which the hydrotheca stalks 

proceed, arranged approximately in wreaths, The stalks exhibit distinct rings, which are most pronoun- 

and nearer the hydrotheca; the stalk always terminates under the hydrotheca in 

e stalk is generally smooth. The hydrotheca is about twice as 

20* 

ced near the origin, 

a ball-shaped joint; the middle of th 



156 HYDROIDA II 

long as broad, cylindrical, with a curved basal part tapering sharply towards the stalk. The hydro- 

theca is circular in transverse section near the aperture; the opening margin is furnished with ten to 

fourteen low, rounded teeth. The basal cavity of the hydrotheca is small; the limit between this and 

the large main chamber is formed by a low, but often fairly narrow and sharply defined ring-shaped a 

inner thickening of the wall. : 

The gonothecz proceed from the tubes of the rhizocaulome, and are attached to the same by - 

an almost rudimentary stalk. They are bottle-shaped, with a broadly rounded basal part, and a short, . 

rather narrow, tubulous neck, as a rule curved or somewhat asymmetrical. 

Material: 

“Ingolf’ St. 127 66°33' N., 20°05’ W., depth 44 fathoms,  5,6°. 

“Thor” 64°02’ N., 22°33’ W., depth 34 metres 

— 63°30’ N., 20°14, W., — 80 — 

Greenland: Davis Strait, depth 80 fathoms (without further details) 

— — , 67°24' N., 55°39’ W. (depth not stated). 

Iceland: Vestmané, depth 49 fathoms. : . ; 

The Faroe Islands: 6 miles N, by -W. of Store Kals6é, depth 60 fathoms 

Glyversnes near Thorshavn, together with red algee (depth not stated). 

Campanularia verticillata is a circumpolar arctic-boreal species, penetrating only slightly to the 5: 

south, but still met with off the coast of France. The statements in one or two recent works, how- 

| i 

sseneeee snes svecces 200 m. sole r ales peice OOM JI coos aess a, S000 M. me eee eres 2000 M. 

Fig. LXXXI. The distribution of Campanularia verticillata in the northern Atlantic. 

In the hatched regions the literature notes a common occurrence. 
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“ever, (Kramp Ig14 p. 1069; Nutting 1915 p. 31) as to its also belonging to the antarctic region, 
_ are incorrect. Hickson and Gravely (1907 p. 23) mention, it is true, Campanularia verticillata var. 

grandis from Mc Murdo Bay, but what they found there was, as Vanhéffen has pointed out (1909 
P- 294) really the altogether different antarctic species Campanularia lobata Vanhoffen, which has but 

one character in common with our northern Campanularia verticillata: the fact that the colonies are, 

as in the latter, rhizocaulomes. Campanularia verticillata is thus not a bipolar species. — Campanu- 

laria verticillata belongs to the middle parts of the littoral region, but may also be met with in quite 

shallow water; not infrequently also, it may penetrate down into the abyssal region, where it has even 

been found at no less than 600 metres’ depth. Its distribution in our seas (fig. LXXXI) shows that 

‘it is restricted to the coastal waters. The species is not uncommon on the west coast of Greenland; 

; n the east coast, however, it has only once been taken north of 76°. In Iceland waters, it seems to 

eep chiefly to the southern coast; it is also found scattered about the Faroe Islands. Round the 

ritish Isles and off the coast of Norway it is of very common occurrence. 

Campanularia groenlandica Levinsen. 

1893 Campanularia groenlandica, Levinsen, Meduser, Ctenophorer og Hydroider p. 26 pl. 5 figs. 1o—12. 

; Creeping colonies, from the stolons of which the hydrotheca stalks proceed; the latter may be 

; fringed throughout their entire length, or, more commonly, having a smooth middle part; more rarely, 

- the rings are found to be almost entirely lacking. The stalk invariably terminates under the hydro- 

eca in a ball-shaped joint. The large hydrothece are about 1'/, times as long as broad, typically 

Il-shaped, with gently curving sides, the greatest bend occurring in the basal third to fourth of the 

drotheca. At the aperture, the hydrotheca is polygonal in transverse section, with from ten to fifteen, 

erally twelve or thirteen straight or slightly concave sides, each running out at the opening into 

‘a markedly prominent rounded tooth. In the intervals between the teeth, the margin is slightly curved 

utwards. The basal chamber is quite low, and bounded at the top by a faintly developed narrow 

g-shaped inner thickening of the hydrotheca wall. 

The gonothecze proceed from the stolons, and are attached to the same by a rudimentary stalk. 

‘hey are elongated oval or bottle-shaped, with a fairly long, narrowly cylindrical neck; they are 

“smooth or indistinctly wrinkled, generally somewhat asymmetrical; the neck is straight or more or 

less curved. 

Beerial: 

“Ingolf? St. 31 66°35’ N., 55°54’ W., depth 88 fathoms 1,6° 

mes ne" <65°r7' N... 54°97" We Hi BS SS 

= - 87 65°02,3' N., 23°56,2’ W., — 110 — = 

Greenland: Davis Strait — - 80 — (without further | [Levinsen’s 

Store Hellefiskebanke ( — pas — )j type-specimens| 

Iceland: 64°17,5' N., 14°44’ W., — . -75 metres ..5,12° 

Bredebugt, 65°45,8" N., 23°55,2' W., depth 30 fathoms. 
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Campanularia groenlandica is a circumpolar arctic species belonging to the littoral region. It 

is undoubtedly of more common occurrence than the data to hand appear to show; this is probably 

owing to its having been confused with Campanularia Hincksti Alder, the prismatic hydrothecze 

which present a certain likeness to those of Campanularia groenlandica, That such confusion has take 

place as far as the Norwegian waters are concerned would seem to be beyond doubt; we find here 

that Campanularia groenlandica moves southward at any rate as far as Trondhjem Fjord (fig. LXXXI 

The species has once or twice been encountered off the east and west coasts of Iceland; on the ea 

coast of Greenland it has not been met with south of 76°, but along the whole of the west co. : 

which is its classical ground, it is fairly common, occurring often in company with Campanula 

volubilis, 

ieteesfahonceed BOQ he es eee ah ere 600m. taraseree 1000 mM, aposnia aie GOO, 

Fig. LXXXII, Finds of Campanularia groenlandica in the. Northern Atlantic. 

Campanularia speciosa Clark. 

1876 Campanularia speciosa, Clark, Report on the Hydroids..., Alaska, p. 214, pl. 9, fig. 11. 

1913 Campanularia magnifica, Fraser, Hydroids from Vancouver Island and Nova Scotia, p. 164, p 

Il, figs. 1—3. 

Creeping colonies, from the stolons of which proceed shorter or longer, irregularly wrinkled 

or ringed stalks, terminating under the hydrotheca itself in a ball-shaped joint. The large hydrothece 
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furnished with seven to ten broad, slightly prominent teeth. The opening part curving more strongly out 

between the teeth, we have a broad furrow running from the highest point of the teeth and continuing 

; some way down the hydrotheca, where it disappears. The longitudinal axis of the hydrothece is often 

somewhat curved. The basal cavity is very small, bounded at the top by a sharply defined, fairly 

_ prominent ring-shaped thickening of the inner wall. 

. The gonothece are attached to the stolons by a short, often rudimentary stalk. They are egg- 

shaped to oval, attached to the stalk by their broad end, and running out distally to a fairly long, 

narrow cylindrical neck. The gonothece are often slightly bent, and faintly and irregularly wrinkled 

transversely. 

Material: 

Greenland: Store Hellefiskebanke, depth 24 fathoms. 

. The above-noted synonym Campanularia magnifica Fraser (1917 p. 164, pl. 11, figs. 1—3) ought 

not really to require any further explanation. Fraser (1917 pl. 11, fig. 4) figures for purposes of com- 

3 » parison a gonotheca of Campanularia speciosa from Alaska; this is, like the one shown by Levin- 

sen (1893 pl. 5, fig. 7) a developmental stage, only a little younger still. I have previously described 

the fully developed gonotheca after specimens from the Kara Sea (1912 p. 18 fig. 3); the conformity 

with Fraser’s pl. 11 fig. 2 is evident. The other distinctive characters noted by Fraser are void of 

all significance, as will be seen from a somewhat richer material of the species. 

Campanularia speciosa is a panarctic species, belonging to the shallower parts of the littoral 

: region. Within the areas investigated, it is only known from West Greenland, where its most south- 

erly occurrence was noted on the Store Hellefiskebanke. 

¥ Campanularia integra Mac Gillivray. 

3 1842 Campanularia integra, Mac Gillivray, Catalogue of the marine Zoophytes of the neighbourhood 

ee of Aberdeen, p. 465. 

a 1853 — caliculata, Hincks, Further notes on British Zoophytes, p. 178, pl. 5, fig. B. 

4 1876 - compressa, Clark, Report on the Hydroids.... Alaska, p. 214, pl. 8, figs. 5—6. 

1901 — Ritteri, Nutting, Papers from the Harriman Alaska Expedition, p. 171, pl. 17, fig. 5. 

a IQI5 —_ — * Nutting, Campanularidae; p. 35, pl 2, fig. 2. 

I9I5 — integra, Nutting, l.c. p, 33, pl. 1, fig. 7, pl. 2, fig. 3. 

1915 Orthopyxis caliculata, Nutting, l.c. p. 64, pl. 15, fig. 4. 

a -I9QI5 _ compressa, Nutting, l.c. p. 65, pl. 15, figs. 5—10. 

Creeping colonies, from the stolons of which proceed hydrotheca stalks, smooth, or more or 

3 less distinctly ringed or spirally coiled, especially near their origin, and close under the hydrotheca; 

: the stalk here always terminates in a ball-shaped joint. The hydrothece are large, inversely conical 

to nearly cylindrical; the conical ones taper gently down throughout their whole length towards the 

stalk; otherwise, the hydrothecz are rounded smoothly off at their basal part; every possible kind of 

intermediate form may be found. The hydrotheca margin is smooth, with no indication of teeth, 
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often curving slightly outward. The basal chamber is well developed, and bounded at the top by a 

more or less pronounced ring-shaped thickening of the wall, often with a fairly thick base. 

The gonothece are attached to the stolons by a short, generally rudimentary stalk. They are 

oblong oval to cylindrical; the wall is often furnished with oblique furrows forming a spiral, but may 

as often as not be quite smooth; all intermediate forms and types occur in one and the same colony. 

The gonophores are eumedusoid and sessile, or break loose during a part of the breeding season as 

defective medusz (Agastra). 

Material: 

“Ingolf’ St. 34, 65°17’ N., 54°17’ W.; depth 55 fathoms 

— - 127, 66°33’ N., 20°os’ W.; — 44 — 4,6° 

“Thor” 64°02’ N., 22°33) W.; — 34 metres 

Greenland: Godhavn (depth not stated) 

Jakobshavn ( — - — ) 

Egedesminde ( —_— - — ) ie 

Store Hellefiskebanke, off Holstensborg (depth not stated) 

Davis Strait, depth too fathoms (without further details) 

Sukkertoppen on algze (depth not stated) 

Godthaab (— - — ) 

Iceland: Bakkefjord, depth 10 fathoms 

Vopnafjord, on littoral algze 

Seydisfjord, depth 6 fathoms 

Vestman6, on littoral algze 

Reykjavik, depth 2—3 fathoms 

1o miles W. of Akranes, depth 26 fathoms 

Keflavik, on littoral algee 

Bredebugt, 65°17,5' N., 23°32’ W., depth 7—12 fathoms 

— 65°18,5' N., 23°02’ W., — 9-12 — 

Stykkisholm — 30 — 

The Faroe Islands: Svin6, on laminarians, depth 60 fathoms. 

The synonymy of this species should be clear enough after the investigations which have been 

made by Levinsen (1893) Kramp (1911) and myself (1909); nevertheless we find, that Nutting 

(1915) again distributes the species among no fewer than four, and even places these in two different 

genera. With regard to the transition stages between Campanularia integra and Orthopyxts caliculata, 

we find the following (1915 p. 34) “Broch...says that the gonangia of the two species intergrade, but 

I have seen no instance of the kind, and, as the two may occur together, a very careful dissection 

would be necessary to place the matter beyond doubt”. It is precisely such careful dissections which 

have convinced Levinsen and myself- that all transition forms and variants do occur on the same 

stolons; we have only to regret that Nutting has not been equally conscientious in his methods 

of work. 
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It might be supposed that Nutting’s material of Campanularia integra was restricted to 
some few colonies from scattered localities, each representing accidental variant groups, since the 
species is distributed under four separate names. The above indication of the methods pursued, how- 
ever, taken together with the following statement, will give a good idea as to the cause (Nutting 
1915 p. 34): “It should be understood moreover, that the present writer repudiates the idea that occas- 
ional intergradation in these low forms is sufficient ground for uniting species that are usually and 
perfectly distinguishable”. 

Giard (1899) has pointed out that the gonophotes in Campanularia integra break away during 
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Fig. LXXXIII. Distribution of Campanularia integra in the Northern Atlantic. 

In the hatched regions a common occurrence is stated, 

part of the breeding season as defective medusz, but are otherwise sessile. The correctness of this 

observation has been doubted, but is further confirmed through the investigations of Behner (1914). 

This writer refers to the species investigated as Campanularia compressa Clark, but it is impossible 

to discern wherein the difference between that species and Campanularia integra should be supposed 

to lie. The species thus stands with one foot in each of the two old genera Campanularia and Clytia, 

Nutting grasps at this as a welcome opportunity of separating off yet another genus, Or/ypyxzs, and 

believes to have rendered the system clearer and easier to deal with thereby. 

Campanularia integra is a purely cosmopolitan species, which prefers the upper part of the 

littoral region, but may nevertheless occassionally be met with a good way down ess = abyssal, 

exhibiting thus, apart from its enormous power of variation, a high degree of elasticity with regard 

to temperature. In respect of salinity, on the other hand, it appears to be more susceptible, and does 
- 2iI 
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not move far up into the fjord waters. This may possibly also account for the distribution of the 

species within the area investigated (fig. LXXXIII). Campanularia integra is very common along the 

west coast of Greenland, but lacking on the east coast south of 76° N., according to what we know 

up to the present. The remarkable paucity of hydroids — arctic or boreal, — along this coast can- 

not be explained as due exclusively to temperature conditions, but must doubtless, judging from Cam- 

panularia integra, be partly occasioned by an accumulation of the fresh glacier water along the shore 

in contrast to the west coast, where warmer atlantic currents occasion a livelier interchange of water 

supply. A further peculiarity appears to lie in the scantiness of the species at the Faroe Islands; 

this, however, may possibly be accounted for by the fact that zoological bottom investigations have 

for the most part been made at greater depths than those at which the species chiefly lives in 

these waters. 

Campanularia Hincksii Alder. 

1856 Campanularia Hincksit, Alder, A notice of some new genera and species, p. 360 pl. 13, fig. 9. — a 

Creeping colonies, from the stolons of which proceed long hydrotheca stalks, more or less 

distinctly ringed above their point of origin and under the hydrotheca; the stalk’ terminates below 

the hydrotheca in a ball-shaped joint. The hydrothece are very nearly cylindrical, with an evenly 

curving, rapid transition from the bottom to the stalk. In transverse section, the hydrotheca is poly- 

gonal, with eight to fourteen straight sides, each running out at the opening into a strong tooth, 

transversely cut off; the teeth may also at times exhibit a slight median incision. The basal cavity is 

small, bounded at the top by a sharply defined low and narrow ring-shaped thickening of the 

inner wall. 

The gonothece are attached directly or by a rudimentary stalk to the stolons. They are 

elongated egg-shaped, broadest about the lower third, cué off transversely at the distal part, and with 

more or less prominent transverse furrows. 

Material: 

Iceland: Vestman6, depth 28 fathoms. 

North Sea: 57°07' N., 2°40’ E., depth 37 fathoms. 

Semundsson (1911 p. 77) mentions under this species an instance im which an approach to 

rhizocaulome formation was found, giving rise to a stem 1 cm high, whereby the colony assumed a 

considerable resemblance to Campanularia verticillata. : : ea : 

Campanularia Hincksii is a southern species doubtless more rare in northern waters than would 

appear from the records extant. It has frequently been confused with Campanularia groenlandica, which 

it somewhat resembles in a sterile state. Its occurrence in arctic waters is in reality very doubtful, 

and we must await further data before we can decide its biogeographical character with any certainty. 

r 

; 

, 



HYDROIDA II 163 

Campanularia Johnstoni Alder. 
1856 Campanularia johnstoni, Alder, A notice of some new genera and species, p. 359, pl. 13, fig. 8. 
1860. ie bicophora, 1, Agassiz, Contributions to the natural history of the United States, Second 

Monogr. vol. 4, p. 304, pl. 29, figs. 6—9. 
1868 _—  joehnstoni, Hincks, A History of the British Hydroid Zoophytes, p. 143, pl. 24, fig. 1. 

Creeping colonies, from the stolons of which proceed fairly long hydrotheca stalks, ringed at 
‘the base and below the hydrothece, the middle part generally smooth. The stalk terminates below 
‘the hhydrotheca in a ball-shaped joint. The hydrothece are of varying size, from twice to 2%/, times 
as long as broad, cylindrical or inversely conical, with gently curving basal part. The hydrotheca is 

oe circular i in section at the aperture; the opening margin is furnished with ten to sixteen sharp or point- 
‘edly rounded, highly prominent teeth. The basal cavity is rather large, terminating at the top in a 
narrow, sharply defined ring-shaped thickening of the inner wall, which in finely built specimens often 

. presents the appearance of a very low diaphragm. 

‘ The gonothece are attached to the stolons by a short, ringed stalk. They are cylindrical, 
‘narrowing ‘sharply at “the base, cut off transversely at the distal end, and have deep transverse furrows 
generally forming a slowly ascending, close spiral. The gonophores develope into free medusze ( Clytia). 

Iceland: Vestman6, depth 25 fathoms. 

The Faroe Islands: 6 miles N. by W. of Store Kals6, depth 60 fathoms 

deep hole at north point of Nolsé, — 100 — 

61°40’ N., 7°40’ W., — 135. — 

North Sea: 57°07’ N., 2°40’ E,, — 37 = 

Nuttin g (1915 p. 54) endeavours once more to divide Campanularia Johnstoni from Clytia 

bicophora, partly on the ground that the latter species is said to possess a diaphragm, partly because 

‘it is finer in the chitinose parts. The thinner chitinose formations involve, in Campanularia Johnstoni 

as in other species, a more restricted thickening of the wall, so that there may often be some con- 

siderable resemblance to a low diaphragm, and hydrothecz of this type always exhibit a marked ten- 

dency to wtinkle up on preservation. There is, however, no reason to take all this as furnishing 

~ sound specific characters, and we also find that all other investigators agree in uniting the two spe- 

cies as Campanularia Johnstont. This is doubtless -correct. 

Campanularia Johnstoni is a widely distributed southern form, which thrives to a marked degree 

upon Sargassum; it can, however, penetrate quite far down within the littoral region. In the northern 

seas (fig. LXXXIV) it appears as a southern visitor, found once so far to the north as Hammertest 

on the coast of Norway, but otherwise only once met with at Bergen. In the North Sea it is more 

‘common, as also at the Faroe Islands; it is of very frequent occurrence round the British Isles, but 

rare in Iceland waters, Its distribution is that of a species typically belonging to the warm atlan- 

tic current, . 

21* 
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Fig. LXXXIV. The occurrence of Campanularia Johnstoni in the northern Atlantic. 

In the hatched region a common occurrence is stated. 

Gen. Laomedea Lamouroux. 

Upright, sympodial colonies only o¢casionally exhibiting creeping parts with unbranched polyp 

stalks. The hydrothecz have a typical broad diaphragm which forms the boundary between the main 

cavity and the basal chamber. The polyps can be withdrawn entirely into the radially symmetrical 

hydrothecze. The hydranth has a club-shaped proboscis, and homogeneous gastral endoderm, 

Lamouroux (1812) gave the following diagnosis of the genus: “Polypier phytoide, rameux; 

cellules stipitées ou substipitées, eparses sur les tiges et les rameaux”, ‘This thus embraces the up- 

right colonies of Campanulariide, but Lamouroux has nevertheless placed Campanularia verticillata 

in his genus Clytva. There is thus no reason to suppress the name Zaomedea for later and more 

narrowly restricted genera, and we cannot, on phylogenetic grounds, break up the genus as here defined 

on account of the biological peculiarities apparent in the gonophores. Nor is a better survey obtained 

by dividing the genus according to the nature of the gonangia, which it is in most cases impossible 

to determine with certainty from the colonies obtained. And that characters should be easier to handle 

when raised to generic rank than when applied to species it is not easy to understand. 

In this genus, we find quite exceptionally that certain species, such as Laomedea dichotoma 

(Linné) may occur with creeping growth modification (cf. Broch 1913 p. 55); in such case, however, 

the diaphragm distinctly shows to what genus the species must belong. These creeping parts are 

sa a Celia i) 
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biological adaptations, which cannot in themselves afford grounds for distinction of species, How they 
arise, however, has not yet been thoroughly explained, 

Laomedea flexuosa Alder. 

1850 Laomedea flexuosa Alder, Description of three new British Zoophytes p. 440. 

Upright, bushy colonies with monosiphonic hydrocaulus. There is no thickening of the peri- 
derm under the apophyses. Branches and stem are zigzag, with a short, ringed hydrotheca stalk from 
the apophyse at each bend. The hydrotheca is as a rule 1'/, times as long as broad, or hardly as 
much, In shape it is inversely conical, with sides very slightly curved and quite smooth margin 
The basal cavity is large, bounded at the top by a distinct diaphragm. The hydrotheca exhibit no 
unilateral thickening of the wall. 

The gonothecz are carried on short ringed stalks proceeding from the apophyse beside the 
hydrotheca stalk. They are slenderly conical, as a rule tapering narrowly upward again at the distal 
part, and cut off broadly transversely at the distal end, without neck. The gonophores are dimorphous, 
the males styloid, the female heteromedusoid. 

Material: 

Iceland: Vestman6, on the beach 

Grindavik (depth not stated) 

Reykjavik ( — - —) 

Grafarvogur( — - — ) 

Laomedea flexuosa is a boreal species characteristic of the tidal zone. On a former occasion 

(1909 p. 228 footnote) I suggested that the recording of this species from deeper water, down to 60 

metres depth near Iceland, must be due to confusion with other species. A revision of Semunds- 

_ son’s material has entirely confirmed the correctness of this; the specimens he mentions (1902 p. 56) 

from deeper water are Laomedea geniculata (Linné) and Laomedea longissima (Pallas). Semunds- 

son later (1913 p. 78, footnote) quotes in support Levinsen’s determinations from the cruises of the 

“Hauch” (1893); these, however, must be taken with some reserve, and they will probably only 

be found correct provided they refer to water layers of very low salinity. In fjords with an inter- 

mixture of fresh water and in inland seas, the limits for the tidal zone will require to be somewhat 

modified, if it is to correspond with the conditions for fauna and flora in the tidal zone of the open sea 

shore. The deepest-living Zaomedea flexuosa are met with out here on the upper Laminaria, which 

at deepest low water are not infrequently found lying dry; up in the fjords also the upper Lamznaria 

must be taken as the limit, though they are here only found considerably deeper. Here, however, 

_ Laomedea flexuosa rarely goes so far down. The species is, as mentioned, boreal, characterising the 

tidal zone along the coast of Scandinavia, round the British Isles and at Iceland; it will probably, on 

further investigation, also prove to be common at the Faroe Islands, In Greenland waters, however, 

the species seems to be altogether lacking. It does not penetrate into the strictly arctic tracts. 
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Laomedea geniculata (Linné) Lamouroux, | 

1758 Sertularia geniculata, Linné, Systema nature, Ed. 10, p. 812. 

1816 Laomedea geniculata, Lamouroux, Histoire des Polypiers coralligénes flexibles, p. 208. 

1864 Obelia geniculata, Allman, On the construction and limitation of Genera, p. 372. 

Upright, more rarely branched colonies with zigzag stem, the colony as a rule strongly built, 

and with an (inner) thickening of the perisare under the apophyse; the stem and branches without 

rings. The hydrothecze are borne on short, ringed stalks proceeding from the apophyses. Hydrothecze 

long, about as long as broad, inversely conical with slightly curved sides. The abcauline side has as 

a rule a thicker wall than the adcauline. The basal cavity is large, bounded at the top by a strong 

diaphragm, which, especially in colonies with strongly developed periderm, has a thickened adthecal 

part. The hydrotheca margin is even, without indication of teeth or convexities. : 

The gonothecz are set on short ringed stalks proceeding from the apophyses at the side of 

the hydrotheca stalks, The gonothece are slender, inversely conical, with a clearly defined, sharply 

tapering distal part, and short, narrow central neck. The gonophores develope into free medusze 

Obelia). 

Material: 

“Thor” 64°16’ N., 22°17’ W., depth 50 metres, 

—  64°02' N., 22°33'5W, — 34 — 

Iceland: Bakkefjord, depth 25—32 fathoms 

Seydisfjord, — 6 — 

Vestman6, — 25 — [labelled Laomedea flexuosa| 

Reykjavik, — 3-4 oo 

Olafsvik (depth not stated) [labelled Laomedea flexuosa) 

Stykkisholm, depth 6—9 fathoms 

Bredebugt, 65°17,5’ N., 23°22’ W., depth 7—12 fathoms 

— 65°18’ N., 23°02’ W.. — 9—I10 — 

Dyrafjord, on Laminaria (depth not stated) 

Ounundarfjord, depth 10 fathoms 

Adelvik, — 5-55 — 

Ofjord, on Lernea (depth not stated) 

Grimso, depth 15 fathoms 

Vidarvig, — 135 — 

Thistil fjord, Raudarnes 1.5 miles in $.51E., depth 18 fathoms. 

Jan Mayen, on Laminaria, depth 15 fathoms (East Greenland Expedition). 

The Faroe Islands: Thorshavn, depth 3—15 fathoms 

Vestmanhavn, — _ I0 — 

Solmunde, on Laminaria (depth not stated) 

Svin6, depth 20 fathoms, 
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| Laomedea geniculgta is a cosmopolite, belonging to the upper part of the littoral region; in 

northern seas it is chiefly restricted to the Laminaria, but may also occur on deeper-growing Zostera 

_and on shallow red alge in large quantities. Albeit properly cosmopolitan, the species is nevertheless 

very rare in. strictly arctic waters, but may occur here right into the White Sea. It is most frequent 

in the boreal areas. Along the coasts of Norway, round the British Isles, the Faroe Islands and Ice- 

4 land it is present in great numbers (fig. LXXXV). It is also mentioned from Greenland, but no de- 

s finite locality has yet been recorded. 
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Fig. LXXXV. The distribution of Zaomedea geniculata in the Northern Atlantic. 

In the hatched regions the species is abundant. 

Laomedea longissima (Pallas) Alder. 

1766 Sertularia longissima, Pallas, Elenchus zoophytorum, p. 119. 

E 1858 Laomedea — , Alder, A Catalogue of the Zoophytes of Northumberland, p. 121. 

a 1868 Obelia — , Hincks, A History of the British Hydroid Zoophytes, p. 154, pl. 27. 

4 1868 — flabellata, Hincks, l.c. p. 157; pl. 29. 

Large graceful colonies with monosiphonic, brown stem, generally flexuous. From this pro- 

ceed secondarily ramified branches, which again give off a hydrotheca stalk from the apophyse at ~ 

a each bend. There is no thickening of the periderm under the apophyses. The hydrothece are about 

slender, inversely conical, with more strongly curved basal part. The hydro- 
__ twice as long as broad, 

distinct teeth, at others quite smooth. The basal 
theca margin is more or less curved, at times with 

chamber is fairly large, and bounded at the top by a finely built but distinct diaphragm. 
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The gonothece are borne on short, ringed stalks, proceeding from the apophyses beside the hydro- 

theca stalks. They are oblong, inversely conical, distally cut off transversely with a central short 

and narrow, almost tubulous neck. The gonophores develope into free medusz (Ode/za). 

Material: 

“Thor” 64°02’ N., 22°33’ W., depth 34 metres [labelled Laomedea gelatinosa| 

— 63°30’ N., 20°14’ W, — 80 — 

~- 58°11’ N.,, -2°28' W, — 60 — 

Greenland: Jakobshavn (depth not stated) 

Provens havn ( — - — ) 

Holstensborg (— - — ) 

Tasiusak, depth 3—5 fathoms (East Greenland Expedition). 

Iceland: Berufjord, depth 6 fathoms [labelled Laomedea flexuosa| 

Hornafjord (depth not stated) [labelled Laomedea Loventt| 

Vestman6, depth 25—28 fathoms [some of the specimens labelled Laomedea flexuosa 

10 miles W. of Akranes, depth 26 fathoms [labelled Laomedea flexuosa. 

Stykkisholm, depth 20—30 fathoms [labelled Zaomedea flexuosa] 

Kollafjord, — 45 3 — 

Dyrafjord (depth not stated). 

The Faroe Islands: 5 miles N. by E. of Myggenzs point, depth 50 fathoms. 
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Fig. LXXXVI. The distribution of Zaomedea longissima in the Northern Atlantic. 

In the hatched regions a common occurrence is stated. 
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Sterile colonies of this species with almost or entirely smooth margin may at times present a 
certain resemblance to Laomedea flexuosa, and have frequently been confused with this species by 
Semundsson. — Nutting (1915 p. 73) endeavours to revive Obelia Jlabellata Hincks on the ground 

a that the extreme branches of this species exhibit dichotomous ramification, whereas in the present 
a species they are “flabellate”; unfortunately, however, he does not further explain the difference between 
Ss : the two terms. In the present colonies, both might often apparently be applied to the same branch. 

Nor does his other distinctive character, the fact that the branches in Odelia longissima are “regularly 
. alternate” while those in Odelia flabellata are “alternate or opposite” give us any sound basis to work 

on. Bonnevie (1899 p. 71) is undoubtedly right in uniting the two species, and they cannot be 
a revived on the strength of what Nutting here seeks to show. 

Laomedea longissima appears to be a cosmopolitan species, albeit the data on record from 
_ tropic-subtropical waters are but scanty. The species belongs to the upper third of the littoral region, 
and goes far up into arctic waters, where it has a circumpolar distribution. In the area investigated 
(fig. LXXXVI) it appears to be entirely lacking in East Greenland waters, but is otherwise fairly re- 

; gularly met with on all coasts. 

ocx! _Laomedea hyalina (Hincks) Levinsen. 

1866 Gonothyrea hyalina, Hincks, On new British Hydroida, p. 297. 

1893 Laomedea —  Levinsen, Meduser, Ctenophorer og Hydroider, p. 28. 

_ Finely built upright colonies with monosiphonic main stem, the latter being, like the main 

branches, generally brown in colour. The colony often assumes a bushy appearance, owing to irre- 

gular ramification. The hydrothece are carried on short ringed stalks proceeding from the branch 

= apophyses; the latter are set in a plane on the branch directed alternately to either side. The hydro- 

thecze are slender, inversely conical to cylindrical, tapering somewhat more at the basal part toward 

a where the stalk begins; they are twice to three times as long as broad. The hydrotheca margin is 

furnished with low teeth, having a slight, often almost imperceptible median sinus in their distal 

‘4 end, which is cut off almost straight, so that they are divided into two denticles; from this sinus a 

slight furrow runs for a varying distance down the hydrotheca on its outer side. The basal chamber 

a is small, bounded at the top by a thin, but well developed diaphragm. 

. a The gonothece are borne on short, ringed stalks, proceeding from the apophyses beside the 

q hydrotheca stalks, They are inversely conical, cut off straight at the distal end, without neck. The 

3 gonophores develope into crypto-medusoid meconidia, which extend out from the gonotheca without 

breaking away; the larval development takes place in the interior of the meconidium. (Gonothyrea 

Beate) 

_ Material: a 

“Ingolf” St. 34, 65°17’ N., 54°17’ W., depth 55 fathoms. 

“Thor” 66°23’ N., 14°24’ W., — 45 metres | 

— 65°52’ N., 23°58’ W., — 62 — [labelled Laomedea Lovent| 

— 64°10" N.. (24°s7' Wa 5S 
22 The Ingolf-Expedition. V. 7. 
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“Thor” 64°02’ N., 22°33’ W., depth 34 metres 

—.  63°30' N., 2014, W, — 80 — __ [labelled Laomedea Lovent| 

Greenland: Proven (depth not stated) 

Umanak ( — = — ) 

Christianshaab ( — - —_ ) [labelled Gonothyrea Lovent | 

Egedesminde ( — - — ) |labelled Gonothyrwea Loveni and Obelia longissima| 

Store Hellefiskebanke, depth 32 fathoms 

Sukkertoppen, on Pso/ws and Boltenia (depth not stated) 

= (depth not stated) [labelled Obdelia longissima). 

Iceland: Hvalfjord, depth 22 fathoms. : 

The Faroe Islands: without further details [labelled Gonothyrea Lovent | 

6 miles N. by W. of Store Kals6, depth 60 fathoms 

Deep hole at north point of Nols6, — 100 = 

Laomedca hyalina is very closely allied to the Laomedea Loveni Allman, so much so that the 

two species have very often been confused. The characteristic distinctive marks of Laomedea hyalina 

are the fine narrow furrows running from the teeth some way down over the side of the hydrotheca, 

often giving the teeth themselves a double point. Nutting (1901 p. 352) mentioned intermediate 

forms between the two species from Plymouth; as however, the furrows in question are not noted by 

Nutting in the American waters, it is doubtful which of the species he has here been investigating. a 

Probably all his specimens were typical Laomedea Lovent. 

Laomedea hyalina must, from the data on record, be characterised as an arctic boreal, atlantic 

species. Its true home appears to lie at the transition between boreal and truly arctic regions, and 

from there it extends both north and south, everywhere within the upper third of the littoral region. 4 

‘Kramp (1914 p. 1071) notes the species as circumpolar, citing in evidence Clark (1876 p. 215) who 

mentions a Gonothyrea hyalina from Alaska. Marktanner-Turneretscher however, (1895 p. 408) 

has pointed out that Clark’s specimens represent the type of a distinct species, Laomedea Clarki 

(Marktanner-Turneretscher). The validity of the species may seem somewhat doubtful, and it is highly a 

probable that Kramp is correct in his geographical characterisation, but new and conscientious im- 

vestigations in American waters will be needed before we can be fully certain. Zaomedea hyalina is 

widely distributed within the waters investigated (fig. LXXXVII). It is surprising to find thata 

species having so wide a distribution in the arctic regions appears to be altogether lacking i East 

Greenland waters; it is otherwise of general occurrence within the area concerned, but becomes less. 

frequent around the British Isles and off the southern west coast of Norway. 

Laomedea gracilis M. Sars. 

1851 Laomedea gracilis, M. Sars, Beretning om en i Sommeren 1849 foretagen zoologisk Rejse, p. 138. 

1868 Gonothyrea gracilis, Hincks, A History of the British Hydroid Zoophytes, p. 183, pl. 36, fig. 1. 

Upright colonies, slightly and irregularly branched, finely and stiffly built. There are no 

distinctly prominent apophyses, but the branches and hydrotheca stalks proceed from a faintly marked 
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Fig. LXXXVII. The distribution of Zaomedea hyalina in the Northern Atlantic. 

In the hatched region the literature notes a scattered occurrence. 
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Fig. LXXXVIII. The distribution of Laomedea gracilis in the Northern Atlantic. . 

In the hatched regions the literature notes a scattered occurrence. 
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monosiphonic main stem, which not infrequently appears to be dichotomously branched. .The bran- 

ches and the hydrotheca stalks are ringed close above their origin, and below the hydrothecz, other- 

wise smooth. The hydrothecz are twice to three times as long as broad, cylindrical, or rather inversely 

conical, passing over by an evenly curved transition into a short, almost cylindrical basal part; the 

basal chamber is small, bounded at the top by a fine, well developed diaphragm, often somewhat — 

assymetrically placed. The hydrotheca margin is provided with seven to fourteen markedly prominent 

pointed or pointedly rounded teeth. 

The gonothecz are attached by short, ringed stalks proceeding from stem or branches, rarely 

from the stolons. They are inversely conical or slightly oval, elongated, cut off transversely at the 

distal end, without neck. ‘The gonophores develope into cryptomedusoid meconidia, projecting from 

the gonotheca without breaking away. The larval development takes place within the interior of 

the meconidium (Gonothyrea meduse). 

Material: 

“Thor” 64°02' N., 22°33' W., depth 34 metres 

Iceland: (without further details) on the back of a Dinematura ferox taken from a Somniosus 

microcephalus. 

Laomedea gracilis is a southern visitor to the northern waters (fig. 1XXXVIII) where it pene- 

trates up to the northern point of Norway. The species is altogether of rare occurrence here, but 

has been taken more especially about the British Isles. One or two finds show that it also occurs 

sparsely at the Faroe Islands and south-west Iceland, always in the middle or upper third of the 

littoral region. 

Gen. Bonneviella (Broch). 

Stolonial colonies with enormous, often slightly bilateral hydrothece, having a finely built — 

diaphragm. The large polyps can be withdrawn entirely into the hydrotheca. The hydranth has a — 

crown of strong tentacles with multiserial endoderm; the oral part is thin, forming a thin lamella, 

consisting of two cell-layers, which a little above the tentacle base extend out like a velum in towards 

the central oral aperture. The tentacle base thrusts itself into the polyp, so that a large proboscoidal 

cavity is formed between this and the oral aperture. The gastral endoderm is uniformly developed. 

As already mentioned, I am unable to agree with Nutting, who is inclined (1915 p. 94) to 

support the view advanced by me in a former work (1909 p. 197), that the ectoderm covers the ten- 

tacle base and the inner side of the velum-like proboscoidal part. Kiihn (1913 p. 253) is justified in 

doubting whether the part in question can be reckoned as belonging to the endoderm, and I am 

more’ disposed to follow him here, considering the part as an extreme development of the indifferent 

endoderm cell-layer, as found for instance on the proboscis of Campanulariide. The point can, how- 

ever, only be decided by study of the polyp development. The systematic position of the genus is 

still altogether doubtful. 
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Bonneviella grandis (Allman) Broch. 

1876 Campanularia grandis, Allman, Diagnoses of new Genera and Species, p. 259, pl. 12, figs. 2—3. 
1899 La/foca gigantea, Bonnevie, Den norske Nordhavs-Expedition, p. 68, pl. 6, fig. 2. 
1909 Bouneviella grandis, Broch, Hydroidenuntersuchungen, II, p. 198. 

: The colonies form enormous upright and irregularly branched rhizocaulomes. From the tubes 
proceed hydrotheca stalks of differing length, often segmented, with a spherical swelling immediately 
below the hydrotheca. The latter are twice to three times as long as broad, swollen for the lower 
third part, somewhat narrower above, with expanded margin; in transverse section, the hydrotheca 

is circular below, oval nearer the aperture; the aperture itself is as a rule somewhat asymmetrical, 
the margin quite smooth. The basal cavity is small, bounded at the top by a quite thin diaphragm. 

; The gonothecze proceed from the tubes of the stem; they are more or less closely set, and 
occur scattered about all over the colony. The gonothecz are egg-shaped to spindle-shaped with six 
to eight longitudinal ribs and a short, narrow trumpet-shaped neck. 

Material: 

Iceland: 64°17,5’ N., 14°44’ W., depth 75 meters 5°r2 

The Faroe Islands: Thorshavn (depth not stated). 

The genus Sonneviella includes several species from the northern Pacific, for the further de- 

scription of which we are indebted to Nutting (1915 p. 95). One of these species is Bonneviella 

600 m. dane acmegen jaf COGO Whe: a) sea epee ens 2000m. Pivorne © “Tees icsss 

Fig. LXXXIX. Localities of Bonneviella grandis in the Northern Atlantic. 
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grandis, first described from some colonies from Japan, Tsugor Strait, preserved at Copenhagen. The 

species differs from the others by its longitudinally ribbed gonothecee; the other species in which the 

gonangia are known, have the gonothece transversely furrowed. The next find of Bonneviella grandis 

was made off the west coast of Norway. We have since learned, that the species, besides occurring 

at several places in the North Pacific, is also widely distributed in European waters. It has been 

met with in the Barents Sea, at Lofoten (fig. LXXXIX), at Moldgen near Stat on the west coast of 

Norway. It is mentioned from the south-east point of Iceland and from Fyllas Banke in Davis Strait. 

We may now add some new localities; the Faroe Islands, and outside Isafjord, Iceland, where it was 

taken by the “Michael Sars” in the summer of 1903. Bonneviella grandis must thus be characterised 

as a boreal circumterrestrial species, belonging to the lower parts of the littoral region and the upper 

portion of the abyssal. 

Ill. Addenda to the Athecate Hydroida. 

In going through the athecate hydroids, some few glasses were overlooked, and are here 

included. ; 
Corymorpha nutans M. Sars (Part I, p. 31). 

Iceland: Keflavik (depth not stated) 

Bredebugt 65°12,5’ N., 23°28’ W., depth 36 fathoms. 

Corymorpha groenlandica (Allman) Broch (Part I, p. 33). 

“Ingolf? St. 15 66°18’ N., 25°59’ W., depth 330 fathoms + 0,75° 

This find forms an interesting complement to the former data (cf. Part I, text fig. I); it lies in 

Danmark Strait, on the northern slope of the threshold, and shows that the species also occurs be- 

tween Iceland and Greenland. 

Family Branchiocerianthidee. 

Athecate hydroids without calcareous skeleton. The tentacles of the grown polyp, which are 

all filiform, make two main circles; the tentacles have a central cavity not connected with the gastral 

chamber. The supporting lamella exhibits no particular development in any of the tentacles. The 

hydranths are bilateral in structure. At the base of the proximal tentacles, numerous radial canals 

occur, reducing the mesogloeal formations to a minimum. The gastral chamber is divided by a hori- 

zontal septum into two parts, a smaller proboscoidal, and a larger basal. The gastral endoderm ‘is 

homogeneous in both. 

Gen. Branchiocerianthus Mark. 

The polyps are bilaterally symmetrical, the stalk being excentrically attached; the oral aperture 

also is excentrically situated, being thrust over towards the opposite side of the point where the stalk 

be oe 
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is attached. The hydranth has a proximal tentacle crown, the growth of which takes place from the 
part of the hydranth periphery nearest the stalk, where the shortest tentacles are found. The tentacles 
of the oral circle are homogeneously developed. The periderm of the stalk is reduced and soft. The 
blastostyles are situate between the tentacle crowns, the youngest ventrally above the point of at- 
tachment of the stalk. The polyps are Batt 

Allman (1888 p. 5) described the first Branchiocerianthus species, which was brought home 
by the “Challenger”, under the name of Monocaulus imperator.. The family Monocaulide had been 

as previously founded by Allmann (1871 p. 395) with the following diagnosis: “Hydrocaulus solitary, naked. 
Hydranths with a proximal and a distal set of filiform tentacles, — Gonophores in the form of fixed 
sporosacs”. This diagnosis thus makes no mention of the essential point, to wit, the bilateral character 
of the polyp. Nor is ariy reference to this found under the heading of the only genus, Monocau- 
lus, which is thus described: : 

“Hydranth abruptly distinct from the hydrocaulus; proximal tentacles longer than the distal 
and disposed in a single verticil near the base of the hydranth, the distal set scattered over a zone 

_ close to the summit of the hydranth. — Sporosacs borne upon peduncles, which spring from the body 
of the hydranth between the proximal and distal sets of tentacles. 

The genus AJonocaulus is constituted for the Corymorpha glacialis of Sars, a form which, 

_ though its trophosome is that of a Corymorpha, is yet strongly distinguished from the true Corymor- 

ae. phas by its adelocodonic gonophores” (Aliman 1871, p. 396). 

In addition to Corymorpha glacialis, Allman also places Corymorpha pendula 1, Agassiz in 

the genus, this being a species with free meduse. Later on, Corymorpha sroenlandica is also placed 

in the same genus. And here, finally, Monocaulus imperator is likewise included, Allman (1888 p. 5) 

having entirely overlooked the bilateral structure of the species, and disregarding the morphological 

peculiarities noted in his descriptions. 

With reference to Corymorpha I have pointed out that Allman’s typical Monocaulus, Cory- 

‘morphea glacialis M. Sars must remain in the genus where M. Sars placed it, like Monocaulus groen- 

landica Allman, the only species which entirely answers to the diagnosis given by Allman. It would 

therefore be altogether wrong to follow the suggestion given in “Nomina conservanda” (cf. p. 53) and 

tetain the generic name Alonocaulus for a genus where Monocaulus imperator has been somewhat 

arbitrarily chosen as type, the more so since the essential feature of the species, which is even cha- 

racteristic of the genus as a family type, was distinctly emphasised by E. L. Mark in 1899 in his 

description of the central American Pacific species Branchiocertanthus urceolus Matk. Since then, the 

genus has been referred to in all leading works under the generic name given it by Mark, Bran- 

chiocerianthus, and as the species in question have been accorded only the briefest mention in the 

handbooks, there will be no confusion caused by general adoption of the appellation. Moreover, after 

the publication of the fundamental studies on Branchiocerianthus by Mark (1899), Miyajima (1900), 

and Stechow (1908, 1909) it would certainly be confusing to adopt the name AMonocaulus. 

The genus Branchiocerianthus was hitherto only known from the Pacific (Alaska, Japan, Pa- 

nama) and the Indian Ocean (Beluchistan, Oman, and East Africa). Stechow, in his description of 



176 HYDROIDA II 

Branchiocerianthus imperator (1909, p. 71) states: “Da im tibrigen die Familie’ ganz kosmopolitisch ist 

so dirfen wir wohl annehmen, dass Branchiocerianthus-Arten auch im Atlantischen Ozean vorkommen, 

bisher aber/nur wegen ihres Lebens in grésserer Tiefe noch nicht gefunden worden sind”, 

Excellent proof as to the correctness of this supposition has now been furnished by the finding 

of a Branchiocertanthus in the deep part of Davis Strait, where it occurs together with other repre- 

sentatives of a southerly deep-sea fauna. Stechow’s characterisation of the habitat of the genus as 

“Kaltwassergebiet” however, is biogeographically erroneous; Branchiocerianthus has not yet been met 

with in the cold area, and is hardly likely to prove a characteristic element in the fauna of that region. 

The genus belongs to the abyssal region of the warmer seas, or strictly speaking, that portion of the 

same which makes the home of the “intermediate fauna”. The temperature here may certainly fall 

pretty low in certain places, but is never below 0° The “Kaltwassergebiet” would include the cold 

area, where the temperature is constantly below 0°. 

Branchiocerianthus reniformis 1. sp. 5 3 

(Pl. I, figs. 2—5). 

The hydranth, viewed from below, has a distinctly kidney-shaped appearance, with a deep 

(ventral) sinus reaching right in to the stalk. Owing to the depth of this incision, the stalk appears 

comparatively centrally situated, the distance to the dorsal edge (6 mm) being slightly more than 

that between the stalk and the margin of the disc perpendicular to the dorso-ventral axis (4,5 mm). 

The oral aperture seems to be somewhat more excentrically placed, being distant between a fourth 

and a third of the diameter of the disc from the dorsal margin of the’ disc. The oral aperture is 

very large, and in the present specimen it is curved over, revealing the highly folded gastral endo- 

derm (Pl. I, fig. 3). It would almost seem as if the margin of the oral aperture were divided into 

lobes; from the single specimen here available, however, it is impossible to decide with certainty, 

whether this is natural, or due to accidental damage. The margin of the oral aperture is curled, with 

a closely packed tentacle crown, showing indications of multiserial arrangement. The oral tentacles 

are everywhere round in transverse section, and are strongly built. The basal tentacles form a single 

circle; they are very long, with exception of the ventral ones, which are placed along the margin of 

the disc in the incision. In the incision itself, the tentacles decrease rapidly in length in towards 

the stalk, at its base are the youngest tentacles, which are quite small. The basal tentacles are later- 

ally compressed at the base, where they easily fall off; in the present specimen, only the tentacles in 

the incision and a pair beside it are intact, the remaining ones having fallen away. The stalk of the 

polyp is thin, longitudinally striped. The short basal part is covered with numerous fine root hairs 

extremely closely set, forming a tangled mass round the end of the stalk and entirely covering it 

there. There is no zone of incipient root hair formation discernible above the developed part. 

The blastostyles form a crown, interrupted ventrally, about the hydranth between the tentacle 

crowns, nearer the basal.- The blastostyles are closely set in a crown which may be up to triple- 

rowed. The large blastostyles divide near the base at once into two or three main branches of equal 

size, which later (Pl. I, fig. 5) again divide dichotomously at intervals two or three times. The top of 

tT. e. Corymorpha and Branchiocerianthus. 
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the blastostyle is shaped rather like a cluster of grapes, the outermost swellings, shown in the figure, 
consist each of a compact accumulation of incipient gonophores. Nematocyst-bearing terminal buds 
appear to be altogether lacking. The size of the blastostyles decreases nearest the ventral interval, 
whence a new formation evidently takes place. a ee 

With regard to the anatomical character of the polyp, we must notice the large mesentery’ 
which divides the gastral cavity into an upper (oral) and a lower (basal) section; it has a large median 
opening. The radial canals have a large lumen; they do not appear to divide, and alternate with the 
teutacles, and thus do not stand in open connection with the latter; their number corresponds to that 
of the proximal tentacles. — The blastostyles are hollow, and communicate openly with the interior 
of the polyp, but it was impossible to determine exactly whether their communication with the gastral 
cavity is direct, or proceeding indirectly through the radial channel. 

Material: 

“Ingolf St. 28 65°14’ N., 55°42’ W., depth 420 fathoms, 3,2°. 

The only specimen procured presents the following features: Total length 120 mm., of which 110 mm. 
fall to the hydrocaulus. Distal diameter of the stalk 3 mm., close above the root hairs the transverse section 

Be is 7mm. The polyp disc has a total breadth of 12 mm. and a length of g mm., measured from the 
bottom of the ventral incision. There are 85 proximal tentacles; the longest of those intact is 55 mm. 
The distal tentacles are very closely set, often displaced, giving a slight indication of three rows; 

there are between 80 and go oral tentacles of up to 5 mm. length. The blastostyles are closely packed 

together, and form three indistinct rows, the longest is 4 mm.; there are between 70 and 8o in all. 

On comparing the present specimen with the species of Branchiocerianthus previously described, 

we find several points of difference, albeit none very striking in itself. The peculiar kidney-shaped 
Ss appearance of the disc (Pl. I, figs. 2 and 3), as also the curled margin of the oral aperture, would 

seem to be different from the species previously described, and has led me to regard the specimen for 

the present as representing a distinct species, Branchiocerianthus reniformis, The lack of terminal 

buds bearing nematocysts in the blastostyles brings the species near to Branchiocerianthus n. sp. Stechow, 

(1913 p. 54) from which, however, it is immediately distinguished by its undivided radial canals. The 

habitus of the hydranth distinguishes it from Branchiocerianthus urceolus Mark; this may, however, 

y possibly ‘be taken as due to a difference in the state of contraction. From Branchiocerianthus impe- 

rator (Allman) again, the species differs in the lack of nettle buds on the blastostyles. From the appe- 

arance of the specimen in 1904, Branchiocerianthus reniformis has also a different colour; the body of 

the polyp was then white, the blastostyles being a deep violet blue; now, after having lain many 

yeats in alcohol, it is an even grey. 

The individual can hardly be fully grown, and corresponds in point of size only with the 

smaller. specimens of Branchiocerianthus urceolus found. The number of proximal tentacles agrees 

mainly with that in this species, but there are far fewer distal tentacles; save for one of Allman’s 

specimens of Branchiocerianthus imperator (1888) all the other individuals found belonging to this 

genus had considerably more distal tentacles. The number of blastostyles takes up an intermediate 

place between the two mentioned species, and is somewhat lower than in Branchiocerianthus n. sp. 
The Ingolf-Expedition. V. 7. 
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Stechow (1913). As, however, the specimen is unique, and moreover, apparently not fully grown, 

these points should not be considered as of too great importance in the present state of our know- 

ledge. For the present, it will be most correct to regard the specimen as representative of a distinct 

species, bearing in mind, however, that subsequent investigations may possibly show it to be identical 

with one of those formerly described. 

Branchiocerianthus reniformis will probably, as the find suggests, prove to belong to the abyssal 

region. Its occurrence shows that the genus is of circumterrestrial distribution. 

IV. Zoogeographical observations on the Hydroid Fauna 

of the North Atlantic. 

The study, of the bathymetrical distribution among hydroids still leaves much to be desired; 

the data on record are still somewhat scanty, and merely suffice to give an occasional glimpse of the 

regularity which will doubtless be found to prevail throughout this animal group, just as in others. 

It has been a generally accepted fotion, and is so to some extent even now, that a marine animal 

species with a wide horizontal distribution will prove of shallower occurrence the farther north it is 

found in our waters, or rather, the farther it penetrates into the cold areas. This rule, however, is not 

universally applicable. True, we find that species which. must be regarded as*more or less arctic are 

met with in more southerly tracts in the deeper water-layers, but on the other hand, warm atlantic 

character forms which are found farther south up in the littoral region often exhibit, in the few 

northern finds made, a tendency to prefer even much greater depths. Evidently then, the biophysical 

conditions here approach more nearly to those prevailing in the southern home of the species, though 

we cannot at present find any further explanation of this. At any rate, the question is seen to be a 

good deal more complicated than was at first supposed, and the available data are unfortunately far 

from sufficing to give a thorough exposition of the biogeography in hydroids in the northern waters. 

In this connection, it will not be out of place to explain one or two expressious which are 

constantly recurring when dealing with the different species. I refer to the terms littoral and abyssal 

region. I have followed the general international acceptance in using “littoral region” for the upper 

3—400 metres of the sea floor, “abyssal region” for depths beyond. It is true that certain northern 

writers have sought to give the terms in question new and sometimes quite different meanings. 

This, however, gives rise to confusion, and further complicates the still somewhat new field of research 

known as biogeography. The terms used should be as nearly as possible invariable, and should not 

require to be defined anew by each writer, as has hitherto been the case. Indeed, it might almost 

seem well to discard altogether the term littoral region, since it appears to be interpreted in almost 

as many different senses as there are writers in Scandinavia. I have here, however, as indicated, 

employed the expression in the general sense in which it is used outside the works of the scientists 

referred to. 

~~ 
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A great majority of the northern hydroids are decidedly inhabitants of the littoral region, and 
among these we find a number of species which characterise its upper part, the tidal zone. ‘This zone 
comprises, on open sea coasts, the belt between high- and low-water marks; in fjord grounds, how- 
ever, where the water is mixed with fresh, we are obliged, on ‘account of the altered hydrographical 

conditions, to draw the lower limit somewhat farther down, where the laminarice begin. The tidal 

zone is in all parts of the northern waters characterised by Fucoids, and is distinguished in hydrographical 

respects by its rapidly and widely fluctuating temperature and salinity. Certain writers have objected 

to the validity of this zone as such, on the ground that all its character organisms are also normally 

to be met with deeper down; this, however, merely reveals a lack of knowledge as to the true state 

of the case. We may in the first instance take a species which has been utilised in several works 

for giving the zone in question its other name; to wit, Balanus balanoides Linné. This species does 

not normally penetrate deeper down. In this connection, however, we are naturally more interested 

in the characteristic hydroids; which are: Coryne pusilla, Clava multicornis and Laomedea flexuosa. 

‘These species are altogether restricted to the tidal zone, and their occurrence in deeper water in the 

open sea must be regarded as an anomaly, unless due to erroneous identification on the part of the 

investigator. It is likely that also other species, especially certain Coryne, should be grouped among 

the character forms of the tidal zone, but we have not yet sufficient data to assert this as a fact. The 

mentioned species are so completely restricted to the area in question, — which is not rich in species 

_ on the whole — that we are fully justified in distinguishing the tidal zone as a separate area with a 

A fauna of its own. 

( The deeper zones are, from the character of the investigations, somewhat less strictly defined. 

It would nevertheless seem that species such as Eudendrium Wrighti, Sertularella rugosa, and Lao- 

_ medea geniculata are altogether restricted to the Laminaria zone, while Dynamena pumila is common 

to the shallower part of this zone and the tidal zone. The great bulk of the hydroids commence to 

appear in the lower parts of the laminaria zone, reaching their most luxuriant occurrence in the red 

alga zone and the lower parts of the littoral region. 

ss On passing down beyond about 600 metres depth, however, the lower limit of what may be 

called the “coast bank region”, we encounter a sudden and very marked decrease in the number of 

hydroids; below this limit, their occurrence must be called more sporadic, and there are only a few 

unique species which have their chief occurrence at greater depths. The deep-sea species in question, 

which have their habitat down here, exhibit also, in each case, a merely sporadic occurrence, — though 

we cannot, of course, entirely disregard the possibility that this apparent state of things may in re- 

ality be due to lack of sufficiently exhaustive investigations in the proper localities. A clear indica- 

tion of the inadequacy of our knowledge as to these deeper parts of the sea floor, even in the North 

Atlantic, is afforded by the “Ingolf” expedition’s unexpected finding of species such as Branchiocerian- 

thus reniformis, Zygophylax biarmata, Grammaria conferta, Polyplumaria profunda, and Sertularelia 

amphorifera close south of the submarine ridges in Davis Strait, Danmark Strait, and between Ice- 

land and the Faroe Islands. 

With the paucity of available material, it is of but little interest to go into details regarding 

the bathymetrical distribution of the species. On the other hand, it is well worth while to consider 
é 
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the extentiof certain horizontal areas of distribution, and we may first of all endeavour to obtain a 

clearer idea as: to what is commonly known as the boreal region, the definition of which at times 

appears to be somewhat vague. In the case of the hydroids, the data on record furnish valuable 

hints, as will be seen from the following. 

Theoretically speaking, the northern limit of the boreal region should be drawn as the bound- 

ary where southern species of general occurrence in northern waters cease their northward progress, 

while similarly, the southern limit should mark the extreme margin of the arctic-boreal species’ distri- 

bution.: It should, moreover, constantly be borne in mind that the boreal area is decidedly a “mixed” 

40 
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Fig. XC. The occurrence of Nemertesia antennina, Dynamena pumila, and Thujaria thuja, three species which 

are common in more southern European waters, but which only have been-found in high arctic waters quite 

exceptionally. (The red line approximately indicates the limit of the cold area). 

area} strictly boreal species are extremely few in number, among hydroids as among other animal 

groups, and will in many places penetrate out beyond the limits of the narrower region. — As ex- 

amples of southern species extending up to the frontier of the arctic areas we may take for instance 

Nemertesia antennina, Dynamena pumila, and Thujaria thuja, These three are practically never found 

in true arctic waters; where finds have been made, it was always at places where north-going cur- 

rents render the limits uncertain, or where the varying conditions of the coastal water afford southern 

species a precarious refuge in some isolated spot within the arctic seas. At such places we may en- 

counter, for instance, scattered colonies of Dynamena pumila. As a general rule, we find (fig. XC) 

that these species do not cross-beyond the limit of the cold area as indicated by the course of the o° 

isotherm. At the same time it should be noted that the mentioned species are by no means infre- 
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quently met with in Davis Strait, which is thus proved to belong, at any rate in part, to the boundary 

waters of the boreal region. Yet the species penetrate only quite exceptionally into the west Green- 

land fjord area, which must be regarded as purely arctic, partly. on’ account of the intermixture of 

melting water from the glaciers, and partly owing to the north-going branch of the East Greenland 

Polar Current, which turns round Cape Farewell and runs some distance up the coast. Here we still 

find Dynamena pumila sporadically, probably because the investigations were carried out at a time 

when the summer heat had brought the surface temperature up a little, enabling the species just to 

exist for a brief white, and ‘under difficulties. Not until we reach the waters between Holstensborg 
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Fig. XCI. The occurrence of Halecitum muricatum, and Sertularella tricuspidata, two arctic species which 

penetrate into the southern parts of the boreal region. (The red line approximately indicates the limit 

of the cold area). 

and Egedesminde do the boreal elements in the coast fauna become more pronounced. In Danmark 

Strait, between Greenland and Iceland, we see that the finds group themselves closer as soon as we 

pass south of the o° isotherm, where ‘the depth conditions are more favourable. Despite their positive 

bottom temperature, the shallower North-Icelandic waters seem to take a more arctic character, though 

this may, as we shall presently see, perhaps be equally well explained as due to insufficient investi- 

gation. Between Iceland and the Faroe Islands, the species move up to the verge of the cold area, 

but do not pass it. And the whole of that part of the Norwegian coastal banks which falls within 

the limits of the chart presents an entirely boreal character. 

Turning now to the other side, and taking the distribution of the arctic-boreal species Ha/e- 

cium muricatum and Sertularella tricuspidata, several peculiarities are also here apparent (fig. XCI) 
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Both species occur in Davis Strait, very commonly on both sides of the o° isotherm, but do not go 

deeper down from the coastal banks. Both, however, are apparently entirely lacking along the east 

coast of Greenland south of 76° N. This may be due to paucity of investigations, but it would seem 

likely that the reason is rather to be sought in the fact that the water, owing to extensive interming- 

ling of fresh and ice-cold glacier water is poor in suitable forms of nourishment, and unfavourable to 

the growth of hydroids generally. Altogether, only a very few hydroids have been found along the 

range in question, the finds in question invariably consisting of but few and small colonies. The 

apparent absence of the mentioned species in North Iceland waters, on the other hand, would seem 

40 
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Fig, XCII. Localities of the arctic deep sea species Myriothela phrygia O, and Corymorpha groenlandica O, 

and of the southern, exotic guests Grammaria conferta *, Zygophylax biarmata ¥, Polyplumaria profunda @, 

Cladocarpus Diana g, Sertularella amphorifera m, and Sertularia (?) tubuliformis H{}- (The red line approxim- 

ately indicates the limit of the cold area). 

rather to be due to lack of sufficient investigation; it is difficult to find any other explanation. The 

frequent occurrence of the species round all the remainder of Iceland’s coast shows that the range in 

question must as a whole be included in the boreal area; there is no indication of warmer tendency 

at any place on the true coastal banks here. The ridge between Iceland and the Faroe Islands, and 

the waters round the latter down to 600 metres’ depth must be taken as belonging to the boreal 

region, as also the western Scottish waters. The North Sea also is boreal, and the Norwegian coast 

to the extent shown on the chart. 

Before concluding this characterisation of the boreal area, two other geographical groups of 

less frequently occurring hydroids should be considered. These are the deeper-living inhabitants of 

the cold area, represented by AZyriothela phrygia and Corymorpha groenlandica, and the exotic warm- 
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water species of the Atlantic, found here and there in the waters investigated (fig. XCII). Myriothela 
Phrygia is apparently an easterly arctic species which penetrates out to the southern limit of the 
cold area; it has in a single instance been taken on the southern, deep slope of the Wyville-Thomson 
Ridge, brought thither probably by larval transportation. Corymorpha groenlandica moves out every- 
where to the boundary, and ‘has once passed beyond it, in Davis Strait, on the Store Hellefiskebanke, 
and between Iceland and the Faroe Islands, probably likewise as a result of larval transportation, 
Both species are, moreover, met with in a single isolated spot far up in the boreal region, to wit, in 
_Trondhjem Fjord, where they must probably be regarded as relicts — The opposite group, the exo- 
tics, will be represented by Grammaria conferta, Zygophylax biarmata, Polyplumaria profunda, and 
Sertularella amphorifera. One or two of them may in southern localities exhibit a shallower occur- 

_ tence; here in the north, however, save for a single find of Polyplumaria profunda up in Danmark 
ue “Strait, they are not met with beyond the 600 metre curve, nor within the true boreal region. 

A study of the hydroids leads then to the result, as seen from the instances given, that the 
_ limits of the boreal zone as against northerly or arctic waters must be drawn along the o° isotherm; 
‘to the south by the southern side of the ridges along the 600 metre curve. The boreal region ex- 

tends thus from far up in Davis Strait, where, however, it extends only in a very few places in to 

the coast of West Greenland, across the highest part of the submarine ridge into Danmark Strait, 

round the coasts of Iceland, including also the plateau between Iceland and the Faroe Islands, the 

Faroe Islands Banks, the western Scottish waters, and the North Sea and the Norwegian coast pla- 

‘teaus (vide charts). Practically speaking, the region embraces all the coast banks of the waters in- 

vestigated, down to 600 metres, save for the upper 200 metres of the Greenland banks. 

BS On comparing the results here arrived at with the lines laid down in Appelléf’s' and v. 

Hofsten’s 2,3 fundamental works on Crustacea and Echinoderms, we find that they agree very closely 

therewith. We have, however, here disregarded the mixed areas, which in the works referred to are 

Strongly emphasised. The “boreo-arctic” area, where arctic and boreal elements appear in equal pro- 

portions, should strictly speaking doubtless comprise the upper parts of Store and Lille Hellefiske- 

3 banke, possibly also Fylla Banke, West Greenland, while the north Icelandic coastal region likewise 

- seems to belong to the same. The second mixed area, which according to Appell6f includes the 

southern parts of the North Sea, the English Channel, and the Irish Channel, should be characterised 

by a very marked intermixture of southern, Lusitanian or Mediterranean species. 

It has previously been pointed out that hydroids only penetrate in small numbers down beyond 

600 metres depth. It might therefore be objected that the southern boundary of the boreal region as 

z against the Atlantic will in the case of other animal groups be found to follow a deeper curve than 

here indicated. In comparison therefore, we should also include arctic-boreal species of other animal 

groups which are more eurybathic. It will here suffice to refer to v. Hofsten’s charts for Ophiocten 

Sericeum and Spirontocaris Gaimardit; they show the same features as the corresponding hydroid spe- 

cies, and the same southern limits for the boreal region at about 600 metres’ depth. 

Heft 2 und 3. Bergen. 1 1906, Die dekapoden Crustaceen. Meeresfauna von Bergen, 

_ 2 1915, Die Echinodermen des Eisfjordes. Zoologische Ergebnisse der schwedischen Expedition nach Spitzbergen 

1908. Teil II. Stockholm. ‘ : 

3 1916, Die decapoden Crustaceen des Eisfjordes, Ibid. Teil Il. Stockholm. 
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One risk attaching to the insertion of the mentioned boreo-arctic and Lusitanian mixed areas 

lies on the one hand in the fact that by such further division, the whole arrangement is rendered 

less easy to survey and handle. If, however, other and more essential advantages were procured by 

so doing, we should naturally not: hesitate to accept the biogeographical sub-areas in question But 

here a very serious difficulty makes itself felt, more particularly on considering the group of hydroids 

as a whole, to wit, the question of how far up in the boreal area — sensu laterior — the intermix- 

ture of southern elements takes place to such a degree that the waters concerned should be regarded 

as a mixed area. By way of illustration we may take the distribution of the families Plamulariide 
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Fig. XCIII. Finds of Plumulariidae in the Northern Atlantic. 

and Aplaophentide, the members of which without exception have their chief occurrence in warmer 

-and more southerly waters, and must in the boreal region be regarded as southern visitors, even though 

some few of them, such as Memertesia antennina, and Kirchenpaueria pinnata, may here and there 

occur in considerable numbers. We should note then, that Plwmulariide (fig. XCIII). which save for 

one or two exceptions belong to the upper 300 metres, are found —- and found very frequently — in 

the North Sea and along the west coast of Norway, including the Trondhjem Fjord, round the Faroe 

Islands, along the east, south and west coasts of Iceland; indeed, several species have even been met 

with several times on the boreo-arctic Lille Hellefiskebanke in Davis Strait. Judging from the family 

Plumularude then, we come to the result that the Lusitanian element plays a very prominent part 

in the heart of those areas which we have hitherto designated as the boreal; so much so indeed, that 

it would be necessary to place the greater part of the tracts concerned in the boreo-lusitanian mixed 

area if we were to follow Appelléfs principles. to their logical conclusion, Taking now again the 



HYDROIDA II 185 

family Aglaopheniide (fig. XCIV) we must first of all bear in mind that we are here dealing with 

the pyatbid family which contains most true deep-sea species, so that we get a picturé essentially 
different from the previous one. Yet there are also various resemblances observable. The boreal 

bottom region is, as will be evident from the foregoing, a restricted part of the typical coast bank 

region which runs down to about 600 metres depth. Up in this region, Aglaopheniide penetrate more 

rarely, but are yet not infrequently met with in the North Sea and along the coast of Norway, and. 

may even in certain places be character forms, as for instance in the deep parts of the Trondhjem; 

Fjord, where there is much current. The numerous finds group themselves about the Wyville-Thom- 

‘ 
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Fig. XCIV. Finds of Aglaopheniidae in the Northern Atlantic. 

son ridge, and of these, about half lie, mirabile dictu, down in that part of the cold area which juts 

out into the Faroe Channel. In Danmark Strait, also, the finds are gathered about the top of the 

threshold, and distribute themselves from here round the north side of Iceland. In Davis Strait, 

the finds are closest in the north-eastern part of the cul de sac running from the Atlantic Deep up 

the western side of Greenland to the north side of Lille Hellefiskebanke. In this manner then, the 

intermediate parts between the aforementioned ateas, where the strong intermixture of Plumulariide 

sets its mark on the fauna, are levelled out. And to be entirely consistent, we should perhaps also, © 

in the Faroe Channel, include a lusitano-arctic mixed area. ” 

The data here given serve to show that the establishment of the mentioned mixed areas, the 

boreo-arctic and the boreo-lusitanian, is attended by considerable drawbacks. No boundary of any 

region, of course will ever be perfectly clear and sharp, especially in the case of bottom forms. There 

are too many factors to be considered, with. the result that the frontier as a matter of fact comes to 

The Ingolf-Expedition. V. 7 
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consist of a more or less broad belt, and such belts or mixed areas may under special circumstances 

attain relatively considerable extent, while in other places they may be quite narrow. We must also 

remember that the boreal region in itself is the mixed area par excellence, and has practically not a 

single species to itself, which makes it even more difficult to say what mixture percentage should be 

taken as limiting the extra mixed areas, the boreo-arctic and the boreo-lusitanian, The maintenance 

7S of these will as a matter of fact be 

AK { 4a ‘tau a ‘ WW) \\\ to some extent a matter of arbitrary 

‘ ! Sa \ preference. 

\ Ws * OF be j \ The factors exerting principal in- 

fluence in the formation of the mixed 

areas are the positive transportation 

and the passive restriction of the at- 

tached organism to the spot once 

adopted. The latter factor presents no 

difficulty; if a hydroid colony has once 

settled down at a given spot on the 

bottom, then it cannot change its si- 

tuation, even though the conditions 

under which it is there called upon to 

live prove unfavourable. A submarine 

wave may have produced suitable con- 

ditions at the time of attachment, af- 

ter which a change for the worse sets 

in. If the colony manages to thrive 

in spite of this, it will then depend 

on its propagation whether the species 

becomes indigenous or not. It is pro- 

bably the question of propagation which 

has prevented Plumularude and Ag- 

laophenide from becoming indigenous 

Fig. XCV. Currents of the Norwegian Sea in the Norwegian Sea area; save for 

pas once chaste pated) a few species, they must evidently be 

constantly recruited from without. This renewal takes place in the case of certain species, which lack 

suitable active motive apparatus, by passive transportation. The transport of grown colonies is here 

practically speaking out of the question; these animals, we know, attach themselves normally to the 

sea bottom itself, or to other colonies already attached thereto. It is therefore larval transportation 

which plays the chief part'. How long the larval development takes in these forms before they at- 

tach themselves to the bottom we do not know; probably the time varies, being doubtless dependent 

upon external physical conditions; under certain circumstances it would seem that it may extend over 

a very considerable period. 

1 Cf, Appelléf 1905, Havbundens Dyreliv, Norges Fiskerier I, Norsk Havfiske, Bergen p. 114. 
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The explanation of the distribution in these two families must therefore be sought in the 

current conditions, and we here obtain a very good idea in the case of Aglaophentide, The currents 

in Davis Strait have as yet been only very little investigated, but we know that there is an atlantic 

current moving up from the deep towards Store Hellefiskebanke and thus depositing larve in the 

cul de sac before mentioned. In the case of the Norwegian Sea, the currents are better known. On 

glancing at the chart (fig. XCV) and comparing it with the occurrence of Aglaopheniide, the solution 

is at once apparent. An atlantic current runs northward in the eastern part of Danmark Strait and 

sends a branch thence along the north side of Iceland and then southward along the east coast; this 

branch will thus carry larve from Danmark Strait and deposit them here and there along the coastal 

banks north and east of the island, where some few of them are able to develope further. This at 

once explains the scattered occurrence of Aglaopheniide in these waters. The main force of the 

northgoing atlantic current, however, is concentrated in the Faroe Channel, and here carries 

the larve in over the Wyville-Thomson ridge. Along the north side of this ridge, then, we find the 

heaviest “rain” of exotic larvee in the Norwegian Sea, and here also the greatest percentage of indi- 

viduals probably capable of developing further, provided they can stand the immersion in the icy 

waters of the cold area at all. A branch of the same current runs southward along the east coast of 

Scotland and England, causing a scattered occurrence of Aglaopheniide. able to develope in shailower 

water, such as species belonging to the genera Aglaophenia and Thecocarpus. Other larve drift farther 

on with the main current, and sink to the bottom on the Norwegian coast plateaus, or the edges of 

the same, or are occasionally carried as tar up as Spitzbergen, whence several finds of Aglaophenide 

have been recorded, where offshoots from the Atlantic current break in over the plateaus in the shal- 

lower Murman Sea. 

It would be of no value here to group the species investigated according to the separate geo- 

graphical categories. Such arrangement has been made several times in recent works by Kramp 

(1914) and myself (1909 and later works). It should merely be pointed out that purely boreal hydroids 

are extremely rare, if indeed we can, atter exhaustive investigation, maintain any such at all. 

We may now proceed to a closer comparison of the hydroid fauna as it appears in the areas 

represented by Greenland, Iceland and the Faroe Islands. With regard to the two first-mentioned 

areas, surveys have recently been published by Kramp (1914), and Semundsson (1911); the latter, 

however calls for certain corrections, and there are also some few additions to be made. 

Of the species here dealt with, the following have been met with in West Greenland waters 

(species new to the area are indicated by a *). 

*Coryne Lovent Monobrachium parasitum Eudendrium annulatum 

Myriothela phrygia *Hydractinia Sarsit o- capillare 

Tubularia indivisa — echinata Lafea dumosa* 

Corymorpha groenlandica *Perigonimus abysst — fruticosa 

*Branchiocerianthus reniformts _ roseus —  gracillima 

? Clava multicornis Eudendrium rameum Toichopoma obliquum 

t In the previous chapters the name has erroneously been spelt Za/oéa. 

24* 
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Grammaria serpens Halecium minutum Abietinaria abietina 

95 — conferta *Polyplumaria profunda -- filicula 

—  abietina Nemertesia antennina Sertularia tenera 

_ tmmersa *Polynemertesia gracillima . om . Fabric 

Lictorella pinnata Aglaophenopsis cornuta — mirabilis 

Stegopoma plicatile *Cladocarpus integer Thuyarta tha . 

Cuspidella humilis aa Sormosus —  laxa 4 

Lafoéina maxima Thecocarpus myriophyllum = alternitheca — 

Campanulina turrita Sertularella tamartsca Campanularia volubilis 

Calycella syringa — tricuspidata ‘ — 

Tetrapoma quadridentatum — polyzonias — 

*Halecium scutum —~ rugosa _ 

_ curvicaule _ tenella Campanularia integra — 

— muricatum Diphasta fallax Laomedea longissima — 

_ labrosum — Wandeh — hyalina 

— tenellum Dynamena pumila Bonneviella grandis 

By comparison with Kramp’s list (1914) it must be noted, that the following species 

synonyms: 7 aa 
Garveta groenlandica 

Perigonimus roseus 

Halecium Beani 

Plumularia groenlandica = Polynemertesia gracillima 

Cladocarpus Holmt = Cladocarpus integer 

New to the area are thus in reality only the five species Branchiocerianthus ren dakere Hydracti 

Sars, Perigonimus abyssi, Grammaria conferta and Polyplumaria profunda. 

Of East Greenland species, the material contains the following: 

Tubularia regalis 

*Perigonimus abysst 

ke — roseus 

Eudendrium rameum 

Lafea fruticosa 

— gracillima 

Totchopoma obliquum 

Grammaria serpens 

— . abietina 

— immersa 

Cuspidella hence 

Lafoéina maxima 

= Halecium scutum 

Calycella syringa 

Tetrapoma quadridentatum 

Flalecium curvicaule 

— muricatum 

— labrosum 

— tenellum 

-—— minutum 

*Cladocarpus integer 

Sertularella tricuspidata 

os polyzontas 

* r= of tenella 

| Perigonimus roseus 

Diphasia fallax 

Albietinaria abietina 

Sertularia tenera i 

Hydrallmania falcata 

Thiyaria tha 

— - laxa ie 

Campanularia volbilis 

—- verticillata 

—- | groenlandica 

pe integra 

Laomedea longissima 
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Taking into consideration the above noted synonyms, only three species are new to the area, 
viz: Halectum labrosum, Cladocarpus integer and Sertularella tenella, It should here further be noted 

that the new investigations have especially augmented the’ number of species south of 70° N. The 

East Greenland waters between 60° and 70° N. seem to be very poor in hydroids, even right out on 

the slope towards the deep of the Frozen Sea, and the Atlantic deep. 

According to Kramp (1914) there are hitherto recorded 88 hydroids from Greenland. In the 

previous sections we have pointed out the following synonyms, which are given in the mentioned list: 

Corymorpha groenlandica 

_— tslandica 

Perigonimus roseus 

= Corymorpha groenlandica 

= Perigonimus roseus’ 
Garveia groenlandica 

Halectum Beani = Halecium scutum 

Lafoia fruticosa . 

7 pocillum = Lafea fruticosa, forma genuina and forma grandis 

— grandis | 

Sertularia polyzontas : ‘ : ; 
} = Sertularia polyzonias, forma typica and forma gigantea 

oa gigantea 

Plumularia groenlandica = Polynemertesia gracillima 

Antennularia antennina = Nemertesia antennina 

Cladocarpus cornutus = Aglaophenopsts cornuta 

— Flolmi = Cladocarpus integer 

_ This means, then, a reduction of five in the number of species. On the other hand, the five 

new species from the West Greenland area are entirely new to the fauna, so that the number of spe- 

cies is still 88, or, taking Lafea fruticosa forma grandis and Sertularella polyzonias forma gigantea 

as distinct species, the number is increased to 90. The recent studies have thus not greatly increased 

the number of species, nor was this to be expected. The greatest increment of species new to the 

fauna was to be expected in Davis Strait, and the few investigation stations made there by the 

“Ingolf’ are entirely covered by the later expeditions with the “Tjalfe”, the excellent treatment of 

which material has contributed in an essential degree to our comparatively close knowledge of the 

hydroid fauna in West Greenland waters. 

Passing on now to the fauna area of Iceland, we find in the material the following species 

belonging to this section: 

Coryne Sarstt Corymorpha nutans Bougainvillia conferta 

* — pusilla a glacialis Eudendrium rameum 

Myriothela phrygia = a eroenlandica — ramosum 

Tubularia pulcher *Clava multicornts —- capillare 

— indtvisa *Hydractinia Sarsit Lafea dumosa 

larynx _ echinata — YSfruticosa 
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Lafea gracillima 

Grammaria serpens 

_ abietina 

ae immersa 

Lictorella pinnata 

*Zygophylax biarmata 

*Stegopoma plicatile 

Cuspidella humilis 

Lafotina maxima 

Calycella syringa 

Flalectum halecinum 

— Beant 

x scutum 

ee curvicaule 

-— muricatum 

— labrosum 

_ tenellum 

-- minutum 

Kirchenpauerta pinnata 

Plumularia setacea 

_ Catharina 

Polyplumaria frutescens 

= _ flabellata 

* _ profunda 

An examination of Semundsson’s material and list (1911) will show that it contains the 

following synonyms: 

Clava squamata 

Coryne vermicularis | 

— Sfruticosa = Coryne pusilla 

Syncoryne eximia 

 Syncoryne Sarsit . == Coryne Sars 

Auliscus pulcher = Tubularia pulcher 

Nemertesia antennina 

eet — FAaMOSA 

Polynemertesia gracillima 

 *Halicornaria campanulata 

*Nematocarpus ramuliferus 

*A claophenopsis cornuta 

*Cladocarpus integer 

if _- Sormosus 

* — bicuspis 

*Thecocarpus myriophyllum 

Sertularella tamarisca 

-- tricuspidata 

= = amphorifera 

— polyzonias 

— Gayi 

_ TULOSA - 

Diphasia fallax 

— Wandelt 

— rosacea 

* — attenuata 

Dynamena pumila 

Abietinaria abietina 

a Jilicula 

— — P) fusea 

Amalthea tslandica 

Corymorpha glacialis 

Eudendrium rameum 

Dicoryne conferta = Bougainvillia conferta 

Laomedea gelatinosa 

longissima 

rigidum ? 

Thujaria thuja 

= Clava multicornis 

= Corymorpha glacialis 

Eudendrium rameum 

} = Laomedea longissima 

Sertularia cupressina 

a tenera 

— = Fabricii 

_ mirabilis 

LHHydralimania falcata 

— —‘donchitis: 2008 

“= laxa 

— alternitheca 

— arctica 

= carica 

Campanularia volubilis 

Campanularia verticillata 

— — groenlandica 

—_— integra 

os Flinckst 

— JSohnstont 

Laomedea flexuosa 

—  geniculata 

— longissima 

— hyalina 

— = gracilis 

Bonneviella grandis, 
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ie ean | = Lafea gracillima 

— pocillum 

— symmetrica = Lafea fruticosa forma genuina and forma grandis 

— YSfruticosa 

Filellum serpens = Grammaria serpens 

Lictorella Levinseni = Zygophylax biarmata 

Sertularia cupressina 
tipntis = Sertularia cupressina 

a pumila = Dynamena pumila 

Diphasia fusca = Abtetinaria (?) fusca 

—  abietina = Abtetinaria filicula 

Antennularia antennina = Nemertesia antennina 

-- ramosa - = -— ramosa 

Plumularia pinnata = Kirchenpaueria pinnata 

— gracillima = Polynemertesia gractllima 

—— Sfrutescens = Polyplumaria frutescens 

Thecocarpus radiceilatus = Thecocarpus myriophyllum 

Cladocarpus Holmi = Cladocarpus integer 

The synonyms noted reduce the number of species by 9; furthermore, Semundsson (1902, 

1gi1) notes Zurris neglecta Lesson, which here probably represents a young colony of Clava multi- 

cornis, and Diplura fritillaria (Haeckel) = Coryne fritillaria Steenstrup, an altogether uncertain species 

(cf. Part I, p. 23). Renewed investigations must also decide what species is concealed under the name 

Perigonimus repens. Altogether, we have then to reduce the go species noted by Semundsson to 

a certain 77. But the geographical details for these species are highly uncertain, as the determina- 

tion has on revision often proved erroneous. In the revised collections, for instance, we find under 

- the old label “Z7hajaria lonchitis” specimens of Thwjaria lonchitis, Thujaria laxa, Thujaria alternitheca, and 

Thujarta carica, while under “Laomedea flexuosa” we find labelled, besides specimens actually belonging 

to that species, also others of Laomedea geniculata and Laomedca longissima. On the other hand, spe- 

cimens of Laomedea longissima are distributed under the names of Laomedea flexuosa, Laomedea long- 

issima, and Laomedea gelatinosa — taking examples at haphazard. The details are apparent from the 

notes under the separate headings. Even though the detailed records thus leave much to be desired, 

we have nevertheless a pretty fair survey of the species comprised under the area as a whole. The 

investigations have now added the following 14 new species to the list: 

Corymorpha groenlandica Polyplumaria profunda Cladocarpus bicuspis 

Hydractinia Sarstt Halicornaria campanulata Sertularella amphorifera 

Stegopoma plicatile Nematocarpus ramuliferus Diphasia attenuata 

Flalecium scutum Aglaophenopsis cornuta Thujaria alternitheca 

Polyplumaria flabellata Cladocarpus formosus 
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We have thus reached a total of 91 species certainly known. The nature of the additions is 

not uninfluenced by the fact that the investigations were largely carried out on the deeper slopes of 

the coastal banks, so that southern and eurytherm species form the majority of the species thus added 

to the fauna list of the island. 

: We now come to the fauna of the Faroe Islands area. The species from here which are included 

in the material cover the entire range of our present knowledge as to the hydroid fauna of this sec- 

tion. We have here the foliowing 57 species: 

Coryne pusilla flalectum labrosum Albietinaria abietina 

Tubularia indwwisa 5 _ tenellum —_ Jilacula 

== larynx Kirchenpaueria pinnata — (2) fusca 

Clava multicornis 

Merona cornucopiae 

Bougainvillia conferta 

Perigonimus repens 

Ludendrium rameum 

— Wrightt 

— capillare 

Lafea dumosa 

— fruticosa 

— gracillima 

Grammaria serpens 

— abtetina 

Calycella syringa 

Flalecium halecinum 

oa scutum 

— muricatum 

Plumularia Catharina 

Polyplumaria frutescens 

Nemertesia antennina 

— ramosa 

Nematocarpus ramuliferus 

Cladocarpus formosus 

Thecocarpus myriophylium 

— Sertularella tamarisca 

= tricuspidata 

~ polyzontas 

— Gayt 

— tenella 

_ rugosa 

Diphasta fallax 

_ rosacea 

Dynamena pumila 

Sertularia cupressina 

— tenera 

Hydralimania falcata 

Thuarta thuja 

— taxa 

Campanularia volubilis 

— verticillata 

— integra 

— Flinckst 

—- JSohnstont 

Laomedea flexuosa 

--  geniculata 

— longissima 

a= hyalina 

— = gracilis 

Bonneviella grandis 

Along ‘the deepest portions of the slope of the banks, the following five were found: Zadzlarza 

regalis, Corymorpha glacialis, Corymorpha groenlandica, Lictorella pinnata, and Sertularella mirabilis; 

save for the last but one, all of these belong to the cold area; finds lie so far out in the periphery 

that it is doubtful whether they should really be counted as belonging to the fauna of the Faroe 

Bank. If we do so, then we have up to now 62 species recorded from the Faroe Islands sec- 

tion, but the number will doubtless be increased by further study. We must at any rate expect to 

find the following six species at the Faroe Islands, since they are found, and partly also frequent, in 

Iceland waters and round the British Isles: Coryne Sarsii, Corymorpha nutans, Hydractinia echinata, 

Cuspidella humilis, Plumularia setacea, and Diphasia attenuata. This, however probably by no means 

exhausts the list of species, and in .particular we may expect to find more southern forms as more 

or less sporadic visitors to the Faroe Islands. 

A comparison between the fauna of the three areas shows that the Greenland area includes 

II species not known from Iceland or the Faroe Islands. ‘These are: 
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Coryne Lovent _ Perigonimus abysst Campanulina turrita 

Tubularia regalis _ rOSEUS Tetrapoma quadridentatum 

Branchtocerianthus reniformis Eudendrium annulatum Campanularia speciosa 

Monobrachium parasitum Totchopoma obliquum 

Of the species mentioned, however, Coryne Loveni is also known from the North Sea as far 

down as the Danish waters, and it would seem likely that it is identical with the polyp Coryne /ri- 

tillaria Steenstrup, and thus belongs to the Iceland fauna area. Perigonimus abyssi and Perigonimus 

roseus extend southward along the west coast of Scandinavia at any rate as far as Bohuslan; ELuden- 

drium annulatum has been recorded both in Norwegian and in British waters, and Campanulina tur- 

rita has been found in Irish waters, near Belfast. In the case of these species it is thus natural to 

suppose that they will also prove to occur in the intermediate areas at the Faroe Islands and Ice- 

land. The geographical character of Branchiocerianthus reniformis is altogether unknown. We have 

then remaining, as peculiar to Greenland, the species Zudularta regalis, Monobrachium parasitum, 

Totchopoma obliguum, Tetrapoma quadridentatum, and Campanularia speciosa, high arctic or panarctic 

species which appear to be of particularly stenothermic character. 

A far more unexpected state of things is met with in the Iceland area. The characteristic 

species here are: 

Tubularia pulcher Plumularia setacea Sertularella amphorifera 

Corymorpha nutans Polyplumaria flabellata Diphasia attenuata 

— glacialis Halicornaria campanulata Thujaria carica 

Zygophylax biarmata Cladocarpus bicuspis 

Among these there are, as far as our knowledge at present goes, two easterly, panarctic spe- 

cies, to wit, Corymorpha glacialis and Thiyaria carica. These species thus characterise the Icelandic 

fauna area as the frontier tract for east-arctic species. Similarly, the occurrence of the Greenlandic 

Thujaria alternitheca suggests that the area in question is also a boundary region for westerly, arctic- 

boreal species. The list given is, however, most striking from the many exotic warm-water species 

which it contains. The Iceland fauna area has, as a matter of fact, at present several more such 

species than the Faroe Islands area. It would thus seem as if the influence of the warm atlantic 

area upon the southern slope of the Iceland grounds is more immediate. How far the Rockall Banks 

may be partly responsible for the somewhat less marked immigration of warmer atlantic species to 

the Faroe Islands area cannot be stated with certainty, but there are several indications that such 

might well be the case. 

The Faroe Islands area is distinguished by only two species, Merona cornucopie and Eudendrium 

Wrighti,as against the two other areas; these two species contribute, however, but little to the char- 

acterisation of the waters in question as we know them at present. The most striking feature 

of the true Faroe Bank area is another, negative character, to wit, the lack of high arctic or 

panarctic species. Only deeper-living arctic species such as Zudbularia regalis, Corymorpha glacialis, 

Corymorpha groeniandica, Grammaria immersa, Stegopoma plicatile, and Sertularia Fabricii verge now 

The Ingolf-Expedition. V. 7. 
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and again on to the deepest parts of the Faroe Bank, where they rise from the cold area at the 

eastern slopes of the ground. 

- The community which is characterised by the last-named species, and which further includes 

Lafea fruticosa forma grandis, Lafea gracillima forma elegantula, and Sertularella polyzonias forma 

gigantea, has its home throughout the whole of the arctic regions; farther to the north, we find it in 

shallower water, in the southern parts of the cold area in deeper; here also, it penetrates out to the 

Wyville Thomson ridge in the Faroe Channel, where warm atlantic water-masses present a barrier 

to its further progress. Only a single find of Myriothela phrygia has been made on the southern slope 

of the Wyville Thomson ridge. These species thus characterise the Norwegian Sea Deep, and show 

the marked difference between it and the Atlantic deep sea region. The limit of their occurrence here 

in the south follows on the whole very closely the o° isotherm. 

True these species may at times, in higher latitudes, occur in water layers of higher tempe- 

rature, but this can have no effect on the limitation of the cold area as a whole against the boreal- 

and atlantic tracts. A biogeographical peculiarity is seen in the Trondhjem Fjord, where hydrogra- 

phical conditions of an atlantic character prevail, nevertheless we here find Myriothela phrygia, Tu- 

bularia regalis, Corymorpha groenlandica, and Stegopoma plicatile thriving excellently; indeed, Zzdzdla- 

ria regalis, and Stegopoma plicatile even appear as local character forms in the otherwise purely atlantic 

Lophohelia-biocoenoze. This can apparently only be explained by regarding the species as relicts in 

the fjord, which have been able to adapt themselves to altered conditions there. This exception, how- 

ever, cannot alter their general character as arctic species. 

On the other hand, we find in the material also species which are not able to penetrate beyond 

the limits of the warm atlantic water-layers, and which are thus entirely lacking in the boreal region. 

These species emphasise still further the marked difference between the fauna of the Atlantic abyssal 

region and the cold area. We may here in particular point out Grammaria conferta, Zygophylax 

biarmata, Polyplumaria profunda, and Sertularella amphorifera, typical representatives of the warm 

atlantic deep-sea fauna. The finding of these so far to the north shows us on the one hand how 

uniform the fauna must be throughout the deep region of the Atlantic, but also, on the other hand, 

how little we yet know as to the geographical distribution of the bottom fauna, and what great and 

tempting tasks still await the investigator in thoroughly elucidating the question of bottom fauna 

even here in the North Atlantic. 
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V. List of the genera treated, and type-species. 
(Nomina conservanda). 

Coryne, Gaertner 

Myriothela, M. Sars 

Tubularia, Linné 

Corymorpha, M. Sars 

Branchiocerianthus, Mark 

Clava, Gmelin 

Merona, Norman. 

Monobrachium, Mereschkowsky. 

Hydractinia, van Beneden. 

Bougainvillia, l,esson. 

Perigonimus, M. Sars. 

Eudendrium, Ehrenberg. 

Lafea, Lamouroux. 

Toichopoma, Tevinsen. 

Grammaria, Stimpson. 

Lictorella, Allman. 

Zygophylax, Quelch. 

Stegopoma, Levinsen. 

Cuspidella, Hincks. 

Lafotina, M. Sars. 

Campanulina, van Beneden. 

Calycella, Hincks. 

Tetrapoma, Levinsen. 

Halecium, Oken. 

Kirchenpaueria, Jickeli. 

Plumularia, amarck. 

Polyplumaria, G. O. Sars. 

Nemertesia, Lamouroux. 

Polynemertesia, nov. 

Halicornaria (Busk). 

Nematocarpus, nov. 

Aglaophenopsis, Fewkes. 

Cladocarpus, Allman. 

Thecocarpus, Nutting. 

Aglaophenia, Lamouroux. 

Sertularella, Gray. 

Coryne pusilla, Gaertner 1774. 

Lucernaria Ahrygia, Fabricius 1780. 

Tubularia indivisa, Linné 1758. 

Corymorpha nutans, M. Sars 1835. 

Monocaulus zmperator, Allman 1888. 

Hydra mzudlticornis, Forskal 1775. 

Tubiclava cornucopiae, Norman 1864. 

Monobrachium parasitum, Mereschkowsky 1877. 

Alcyonium echinatum, Fleming 1828. 

Eudendrium vamosum, van Beneden 1844. 

Perigonimus muscoides, M. Sars 1846. 

Tubularia vamosa, Linné 1758. 

Campanularia dumosa, Fleming 1820. 

Calycella ob/égua, Hincks 1874. 

Campanularia abcetzna, M. Sars 1851. 

Lafoéa pinnata, G. O. Sars 1874. 

Lygophylax profunda, Quelich 1885. 

Calycella plicatilis, G, O. Sars 1874. 

Campanularia humilis, Alder 1863. 

Lafoéina tenuis, M. Sars 1869. 

Campanulina tenuis, van Beneden 1847. 

Sertularia syrimga, Linné 1767. 

Calycella guadridentata, Hincks 1874. 

Sertularia halecina, Linné 1758. 

Sertularia pimnata, Linné 1758. 

Sertularia sefacea, Linné 1758. 

Polyplumaria flabellata, G. O. Sars 1874 

Sertularia antennina, Linné 1758. 

Plumularia gracilima, G. O. Sars 1873. 

Halicornaria bipinnata, Allman 1876. 

Halicornaria vamulifera, Allmann 1874. 

Aglaophenopsis hirsuta, Fewkes 1881. 

Cladocarpus formosus, Allman 1874. 

Sertularia myriophyllum, Linné 1758. 

Sertularia Aluma, Linné 1758. 

Sertularia Zolyzonias, Linné 1758. 
25* 
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Diphasta, lL. Agassiz. 

Dynamena, Lamouroux. 

Abietinaria, Kirchenpauer. 

Sertularta, Linné, 

FHydralimania, Hincks. 

Thwaria, Fleming. 

Campanularia, amarck. 

Laomedea, amouroux. 

Bonneviella, Broch. 

Trondhjem, 24.—VI.—10917. 

Sertularia rosacea, Linné 1758. 

Sertularia pumila, Linné 1758. 

Sertularia adzetina, Linné 1758. 

Sertularta cupressina, Linné 1758. 

Sertularia falcata, Linné 1758. 

Sertularia ‘haa, Linné 1758. 

Sertularia voludilis, Linné 1758. 

Laomedea flexuosa, Alder 1856. 

Campanularia grandis, Allman 1874. 
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oB PAs Ne wee ERRATA. 

Part I pag. 6, line 10 stands: heteromedusoid, read: cryptomedusord. 

: Part Il pag. 2 and following: Lafocidae, Lafoca, read: Lafeidae, Lafea. — 

Part IT pag. 99, text, line 2 stands: From there is penetrates, read: From 

there it penetrates. ba 

5, 45 4 a 
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Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. -5. 

Plate I. 

Campanularia integra. Part of median longitudinal section showing basal part of hydranth 

and inner thickening of hydrotheca wall, to the upper side of which the hydranth is attached. 

No trace of diaphragm whatever. Specimen from Herl6, near Bergen, fixed in picrin-subli- 

mate-acetic acid (after Rabl), coloured with Delafield’s hamatoxyline — van _ Giesson. 

320/I. 

Branchtocertanthus rentformis. Type specimen from “Ingolf’ St. 28. Nat. size. 

Branchiocerianthus reniformis. Wydranth seen from below. 2/1. 

Branchiocerianthus reniformis. Wydranth seen from above. The richly folded gastral endoderm 

distinctly visible through the large oral aperture. 2/1. 

Branchiocertanthus reniformis. Primary branch of a blastostyle, showing method of ramifica- 

tion. The outer, grape-like swellings are close collections of quite small incipient gonophores. 

30/1 
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ZHE INGOLPeR Mee DITION 
18951896, 

THE LOCALITIES, DEPTHS, AND BOTTOMTEMPERATURES OF THE STATIONS 

: | Depth | | Depth | | a Depth 

os | Lat. N. | Long. W. ace en. | bat ki | Lat. N. | Long. W. | Sha | Prats | Lat.N. Long. W. peau aon 

| Sac | | | fathoms | | fathoms 

| | | | 
I 62° 30’ | 8° ar’ | 132 yk | 24 63° 06’ | 56° 00’ | 1199 | 2°4 45 | 61° 32 9° 43' 643 4°17 

2 63° 04’ | 9° 22" 262 Cee ae | 63° 30’ | 54° 25’ 582 3°3 46 | 61° 32 11° 36’ | 720 2°40 

3 63° 35 | To° 24’ 272 0°5 | 63° 51’ | 53°03’ | 136 | | 47 | 61° 32’ | 13° 40’ 950 | 3°23 

4 | 64° 07’ | Lio at aay 2°5 26 | 63° 57°. | 52°41’ 34 0°6 48 |. 61°32’ | 15°11’ | 1150 | 3°17 

15 64° 4o’ | 12° 09’ 155 64° 37’ 54° 24' 109 | 49 | 62° 07’ 15° 07’ 1120 2°9I 

6 63° 43' | 14°34 | ein 7°0 t ete | 64° 54’ | 55°10" | 393 | 3°8 50 62° 43' | 15°07’ 1020 | 3°13 

7 63° 13' | 15°41’ | 600 | 45 | 28 65° 14° | 55° 42" 420 | 3°5 | 64° 15' | 14°22’ | 68 7°32 

8 | 63°56’ | 24°40' | 136 | 696 | 29 | 65°34’ | 54°31 68 | 0% 52. | 63°57’ | 13°32’ | 420 | 7°87 
9 “64° 18’ | 27°00’ | 295 5°8 | 30 | 66° 50° | 54° 28" | 22 1°05 53 | 63° 15’ 15°07’ | 795 | 3°08 

10 64° 24’ | 28° 50’ | 788 | ao6 | 31 662 46°41 S5o Re | 88 1°6 54 63° 08’ | 15° 40° 691 3°9 

II 64° 34’ | 31°12’ | 1300 1°6 | 32 | 66° 35’ | 56°38’ | 318 |” 3°9 55 | 63° 33 | 15°02’ | 316 | 5°9 

12 64° 38’ | 32°37’ | r040 093. 3g 67° 57' | 55° 30° | 35 | 0°8 56 | 64° 00! | 15° 09’ | 68 | 7°57 

13 64° 47' | 34°33’ 622 390 | 34 | 65°17’ | 54°17’ | 55 | 57 | 63°37” | 13° 02" | 350 | 3% 

14 64° 45' 35° 05" | 176 4°4 | 35 65° 16’ 55° 05’ | 362 , 3°6 58 64° 25’ 12° 09’ | 211 0°38 

15 66° 18’ | 25°59’ 330 —0°75 | 36 61° 50’ | 56°21’ | 1435 | 7°57 bi 556 65° 00" 11° 16’ | 310 —o°! 

16 65° 43' | 26° 58’ 250 6°r | 37, 60° 17’ 54° 05’ | 1715 1°4 60 | 65° 09’ | 12°27! 124 | 0°9 

3 62° 49’ | 26°55’ 745 4°4 | 38 59° Fa. 51> 05° | 1870 15 61 | 65° 03’ 13° 06’ | 55 | 0% 

18 | 61° 44’ 30° 29’ 1135 3°0 39 62° 00’ 22° 38’ 865 2°9 62 63° 18’ 19° 12’ | 72 | 7°92 

19 60° 29' | 34°14’ | 1566 2°4 ek 62° 00° | 21° 36’ | 845 | 3°39 | 63 62° 4o! | 19° 05! | 800 4°o 

20 58° 20’ | 40° 48’ 1695 15 4I 61° 39’ 17° 10 | 1245 2°o 64 62° 06’ | 19° 00’ 1041 cr 

21 58° or 44° 45' | 1330 2°4 42 | 61° 41’ 16° 377 | 625 0°4 65 61° 33’ | 19° 00' | 1089 | 3°0 

22 58° ro’ | 48° 25’ 1845 | 1°4 | 43 61° 42’ 10° 11’ 645 0°05 66 61° 33’ | 20° 43' 1128 305 

23 60° 43’ | 56° 00! “Pinkien et ! 44 61° 42’ | 9° 36’ | 545 | + 4°8 | 67 61° 30° | 22°30’ | 975 | 3° 



Depth | Depth 

a Lat. N. | Long. W. nine F piiig ri Lat. N. |Long.W. ee — 
jfethonin s : fathoms 

68 62°06’ _ | 22° 30° 843 3°4 | 92 64°44’ | 32°52" 976 sd. Be 

69 | 62°40’ | 22°17’ 589 | 3°9 93 | 64°24’ | 35°14" | 767 1°46 

70 | 63°09" | 22° 05! 134 70 | 94 | 64°56’ | 36°19' | 204 4°r 

71 63° 46’ | 22°03’ 46 | 65° 31’ | 30° 45° 213 

72 | 63°12" | 23°04" | ,.197 6°7 | 95 | 65°14’ | 30° 39° 752 aor 

73 | 62°58’ | 23° 28° 486 5°5 | 96 | 65°24’ | 29° 00! 735 1°2 

74 | 62°17’ | 24°36' | 695 | 4°2 97. | 65° 28’-| 27°39" | -4go. 10 1595 

61° 57’ | 25° 35' 761 98 | 65° 38’ | 26°27’ 138 Ba 5°9 

61° 28’ | 25° 06’ 829 99 - 66° 13" | 25% 53" 187 6°r 

75 61° 28’ | 26° 25° 780 4°3. || 100 | 66° 23’ | 14° 02! 59 0°4 

76 60° 50’ 26° 50 806 4°I 101 | 66° 23’ 12° 05’ : 537 —0°7 

oy 60° 10' | 26° 59’ 951 3°6 102 | 66° 23' 10? 26' 750 | —0°9 : 

78 | 60°37° | 27° 52’ 799 | 495 103 | 66° 23’ | 8°52’ | 579 | —0% 

79. | 60°52’ | 28°58! 653 4°4 104 | 66° 23) | 725 957-4 Eor 

80 61° 025-425 9'9 0" 935 4°0 105 65° 34’ ue ApS ed 762, | —o°8 

Sr 61° 44' | 27° 00’ 485 6°r 106 65° 34’ 8° 54’ 447 —0°%6 

82 OF? 95" jc} 23° 28° 824 4°1 | 65° 29' 8° 4o’ 466 

83 62° 25’ | 28° 30' gi2 3°5 107 65° 33’ | 10° 28" 492 | —-0°3 

62° 36° 26° o1' 472 | 108 65° 30’ | 12° 00° roy Boe hai Yeh 

62° 36’ | 25° 30! 401 10g | 65°29’ | 13°25’ | 38 1°5 

84 62° 58’ | 25° 24’ 633 4°8 110 66° 44’ | 11° 33’ 781 — 0°8 

85 6g2'er" age ar’ 170 IIr 67° 14’ 8° 48’ 860 | —0°9 © 

86 65° 03'6 | 23° 47'6 76 132%) (69° 57" 6° 44’ 1267 = bet 

87 | 65° 02’; | 23° 56's 110 113 | 69° 31’ | 7°06’ | 1309 | —1°0 

88 64° 58’ | 24° 25’ 76 6°9 114 70° 36' 7° 29' 773 | —1°0 

89 64°45’ | 27° 20° 310 8°4 115 fF 70° 50° ge 29 86 o°r 

go 64° 45' | 29° 06’ 568 4°4 116 70° 05’ 8° 26' 371 —0°4 

gr 64° 44’ | 31°00’ 1236 3°r | 117 69° 13' 8° 23 “1003 —t1°0" 

| : 3 

———_—: ee 
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THE DANISH INGOLF-EXPEDITION. 
HITHERTO PUBLISHED: 

1899. Vol. I, Part I. 1. Report of the Voyage by C./ Wandel (1 plate)..... er 5,00 (Sb. os = 

2. Hydrography by Aartin Knudsen (34 plates)..-..... Shee 

1900. — Part IL. 3. The deposits of the sea-bottom by 0. B. Boeggild BS nie 

(gaphidyts)--: <2 rrcy as tone ee eres aegis econ, ~ 8000s 
4. Current-bottles by C. / Wandel (1 BES Dy oa a gcd : a 

1899. Vol. II, Part I. The ichthyological results by Chr. Leitken (4 plates).... 

1899. — Part Il. On the Appendices genitales (Claspers) in the Greenland- 19500 Cy 

’. Shark, Somniosus microcephalus (Bl. Schn.), and other aes 

chians by Hector F. E. Jungersen (6 plates).......... Boar pae o 

1900. — _ Part Ill, Nudibranchiate Gasteropoda by R. Bergh (5 plates)... - 4,75 (- 7) 

1904. —  Part,IV. The North-European and Greenland Lycodinze by , sasha © 

Adolf Degerin Jansén-(tO plates) &, i ey srr aia tate = © .975-(-= 13). 

TQI2. — -Part V. Lamellibranchiata, Part I, by. Ad. S. Jensen. (4 plates ; 

aaa Ganaptires in’ the, texte. ee eine aa,» bv ge tg Vghi S.C 

1899. Vol. III, Part I. Pycnogonide by 7. Meimert (5 plates) ............ BPG ic - 6,00 ( - 9) 

1908. — Part II. Crustacea Malacostraca, I: Decapoda, so Paper aston . ae 

Mysidacea ‘by 7.7. Hansén (5. platés) @ 0 25. et aint net ey AS BOOm ae Many ee 

1913. — Part III. Crustacea Malacostraca, II: Tanaidacea by LT ef Fionn Ae cal ety 

(12-Plates). - 7S Nee eee Nw op Meta wees 2 Sane “\ AS gHOO Gace B) Se pees 

IQI5. —  PartIV. Copepoda I. Calanoida. Amphascandria by Car/ With peters 

. (8 plates, 422 textfigures)...... Wyss ch SYS ER ene ee ee aE ae = 15,00 ( - 18) 
1916. — Part V. Crustacea Malacostraca, III: Isopoda by H./. Hansen : 

VEO mL stes fect... 5 rey Lens PS MELE RY ete Pens eee - 20,00 ( - hs 

1903. Vol. IV, Part I. Echinoidea, Part I, by Zh. Mortensen (2t plates) Se ep = =20,00 (= 24) 

1907. — Part II. Echinoidea, Part II, by 7%. Mortensen (19 plates) ...... - 19,00 ( - 23)” 

1914. — Part Ill. Chaetognaths by R. von Ritter-Zihony ........... 2 ele 1s Oar 1 

IQI7. — Part IV, Annelids I, by /Yalmar Ditlevsen (6 plates and a figures is 

Pie Re tenet) ot eSNG cee pig e ee OS Cop tai BON ns ere en ee 6,50 (- 9) 

1904. Vol. V, Part I. Pennatulida by Hector F. EB. Jungersen (3. plates)........ = 650 (- 9) 

1912. — Part II. Ctenophora by Zh. Mortensen (10 plates and 15 figures kee 

af CA teRER A fa os Saeco Sas a GSA ES Rea Mae estoy pwns a ey O;50 (+= TA) 

1912. — Part III. Ceriantharia by Oskar ih hot (5 plates and 16 figures ‘ af 

5 in the text)... /.. ea eS Mar Se NEE I =. 6,00 (= 9) 

1913. — Part IV. Zoantharia by Oskar Carlgren (7 plates and 6 figures : ray : 

in the text)... nee fe ee eS, tet cS Aes ait: 7,00 (-- 10) 

1914. — Part V. Stylasteridae by Hyalmar Broch (5 plates and 7 he od yg) ES een 

; WM COS SECRET Ae ee eats okt a ate te op eeled we Coan ee i Sey by ae Ges 7) e. 
1916. -— Part VI. Hydroida (Part I) by Ajalmar Broch (2 plates and 20 Ee ee 

Mgrs: if Cae texty oh. sp pelt s cee voce eee Orman - '475-C- 4) 

1918. — Part VII. Hydroida (Part II) by Ajalmar Broch (1 plate and 95 _ tie = 2 7 

Fignires in Ae LER). se Laat eae les ch, Wanaka a eat eee - 12,00 (a 16) _ 

"1902. Vol. VI, Part I. Porifera (Part 1), Homorrhaphide. and Heterorrhaphide : oy we 

by iW til., Lumpedbeck {xG Mates) 2 sie: Se cs oS os ec re gk eee See: . 
1905. — Part II. Porifera (Part 2), Desmacidonidee (Pars) py. Will. Lundicck ee. x ; eee 

(ZOCPIATES sti er OS an Ree rehash arta eats Se 20,50 ( s 25) 
1901. — _ Part III. Porifera (Part 3), Desmacidonide (Pars) by Will. Lundbeck Bees che 

(11 plates). Fe Gorge ie ede ee es cokt 8 gan ee Ose pe 12,00 ( - 16) 
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RETURN TO the circulation desk of any 
University of California Library 

or to the 
NORTHERN REGIONAL LIBRARY FACILITY 
Bldg. 400, Richmond Field Station 
University of California 
Richmond, CA 94804-4698 

ALL BOOKS MAY BE RECALLED AFTER 7 DAYS 
¢ 2-month loans may be renewed by calling 

(510) 642-6753 
e J-year loans may be recharged by bringing. 

books to NRLF 
¢ Renewals and recharges may be made 4 

days prior to due date. 
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