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INTRODUCTION

This paper contains observations on British and Norwegian Hydromedusae
made at Plymouth and Bergen respectively. Observations on Campanulina
paracuminata n.sp., Rhizorhagium album n.sp., Staurocoryne filiJormis Rees
1936 and on the hydroid of Leuckartiara octona (Fleming) were made at
Plymouth during 1936 and 1937. The observations on the Norwegian forms
are some of the results of a six weeks' stay at the Bergens Museum Biological
Station at Herdla near Bergen.

The main object of my visit to Herdla was to work out the life history of
Perigonimus muscoides M. Sars 1846. In addition to this life history, observa-
tions were made on several other interesting hydroids and medusae, of which
the following species are described in this paper: Leuckartiara abyssi
(G. O. Sars 1873), Rhizorhagium roseum M. Sars 1877, Thamnostoma russelli
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n.sp., CorymorphaannulicornisM. Sars 1859. Notes are included on Stau-
ridium productumWright 1858, and Boreohydra simplex Westblad 1937.

I am indebted to the Challenger Society for a grant to cover my expenses at
Bergen. I also wish to express my thanks to the following: to Professor August
Brinkmann, Director of the Biological Station at Herdla, who gave me every
facility to pursue my work; to Amanuensis D. Rustad for much help in col-
lecting material and in setting up special apparatus; to Dr Joran Hult (Uppsala)
for the use of his "sledge dredge" at Herdla and for material from Northern
Norway. My thanks are also due to Mr F. S. Russell for helpful criticism at
all times.

Bougainvillia muscoides (M. Sars 1846)

Synonym: Perigonimus muscoides M. Sars 1846.

This species was first described by Michael Sars (1846) as Perigonimus
muscoides. He found it growing on the test of Ascidia mentula Linn. and on the
tubes of Tubularia indivisa from depths between 20 and 30 fathoms in the
Mangerfjord. It has since been found by a number of investigators from
Scandinavian seas and the hydroid is accurately figured by Jaderholm (1909).
Stechow (1923) has described a closely related species from the Mediterranean
under this name. A careful comparison of the descriptions of this hydroid and
those of better known so-called" Perigonimus" hydro ids convinced Stechow
that the latter were not cogeneric with the genotype, P. muscoides. Rees &
Russell (1937) accepted Stechow's revision in part and accordingly removed
certain species from Perigonimus. Further revision of the British species was
impossible without knowing for certain what the medusa of P. muscoides was,
and it was this which prompted me to go to Bergen to search for it.

During my stay at Bergen numerous colonies of this hydroid were found
and its medusa proved to be a Bougainvillia. Perigonimus therefore becomes
a synonym of Bougainvillia, and the species must henceforth be called
B. muscoides (M. Sars 1846).

B. muscoideswas found on the first day of my stay at Herdla. It was taken
at Bogn0stmmmen in the Mangerfjord living on the test of Ascidia mentula
Linn. dredged from depths between 10 and 80 m. It was in this fjord that
Sars originally found the species growing on Ascidia mentula and on the tubes
of Tubularia indivisa.

Below are given my records of this hydroid:

2. viii. 37. Bogn0str0Inmen, Mangerfjord. Four colonies, on four out of five
specimens of Ascidiamentuladredged between 10 and 80 m. One colonyhad medusa
buds and a few medusae were liberated in the laboratory on the same day.

6. viii. 37. South of North Bratholmen, Hjeltefjord, ca. 100m. One small poorly
developed colony, with a few medusa buds, growing on Sertularellagayi.

19.viii. 37. Bogn0stmmmen, Mangerfjord, 40-50 m. A large well-developed
colony, with numerous medusa buds, growing over the stems of Tubulariaindivisa.
A colony of RhizorhagiumroseumM.Sars was growing over both hydroids.
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THE HYDROID. The colonies consist of upright rhizocaulome formations
arising at intervals from a network of stolons running over the test of the
ascidian or over the tubes of the Tubularia. The appearance of the colonies is
quite distinct from other Norwegian hydroids. The upright branches are
thicker and less branched, and the secondary branches are shorter and fewer
than in young stages of other Bougainvillia hydroids. Sars gives an excellent
coloured figure of the living hydroid and Jiiderholm (1909) gives a good figure
of the rhizocaulome formation.

The stems reach a height of 2 cm. and are covered by a chitinous perisarc.
When the colony is young only the central tube is present. This thickens in
diameter with age, and stolons from the base creep up along it on all sides so
that there may be four to seven auxiliary tubes in addition to the main stem.
A thick polysiphonous rhizocaulome is thus formed (Fig. I a). A similar con-
dition has been described by Browne (1907) in Bimeria biscayana.

The central tube is 0"25-0"3 mm. in diameter and the auxiliary tubes are
0"I mm. Both can give rise to hydranths. The polyps are somewhat irregularly
distributed; they may occur terminally, at the ends of branches or laterally on
short stems; sessile polyps also occur on the rhizocaulome itself. The hydranths
are typical of Bougainvillia, with a prominent conical hypostome and a whorl
of filiform tentacles. The terminal hydranths are usually the largest, 0.5-
1"0 mm. in length and 0"2-0"3 mm. in diameter. The lateral hydranths
(Fig. I a) are smaller and have eight to eleven tentacles, a feature also noted
by Sars (1846). Unless the colony was very old the terminal hydranth origin-
ated from the central tube. In some of the oldest colonies seen, however, the
coenosarc of the central tube had disappeared and a new terminal hydranth
had developed from an auxiliary tube.

The perisarc of a stem supporting a hydranth may be slightly wrinkled and
enlarges a little distally to form a slight cup into which the posterior third of
the hydranth can contract. The coenosarc narrows gradually below this point
to form a thin tube. The smallest hydranths, which are almost sessile on the
rhizocaulome, arise from the sides of the central and auxiliary tubes. Their
stalks are usually thin and have about the same diameter as the auxiliary
tubes. These hydranths appear to be young ones in which the stalk later be-
comes much thicker and longer.

The most remarkable feature of this hydroid is the great number of
medusa buds. These arise directly from the rhizocaulome and its branches
(Fig. I a). They are frequently situated in rows on the auxiliary tubes and
are almost sessile, having only very short stalks. A fruiting colony with its
reddish polyps and the red and white medusa buds is a beautiful object when
seen under a low-power lens. The largest buds are 0"4 mm.long by 0"3 mm.
in diameter. When the medusa bud is almost fully developed the reddish
manubrium and the brownish bulbs of the four tentacles show clearly through
the thin hyaline perisarc which protects the bud. The last structures to develop
in the bud are the four single oral tentacles on the manubrium. Sars' original
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colony had medusa buds, but these werenot quite fully developed,and the bud
which he pressed out of its envelope (Sars, 1846, tab. I, fig. 21) showed the
manubrium and the four marginal tentacles, but not the four oral tentacles.
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Fig.I a-c. Bougainvillia muscoides M. Sars: a, portion of the rhizocaulome bearing a lateral
hydranth and two medusa buds, Herdla, 7. viii. 37; b, newly liberated medusa, Herdla,
3. viii. 37; c, young medusa obtained from the plankton in the Hjeltefjord, 3°. viii. 37.

Allman (1863) was thus led to believe that the medusae were of a similar type
to those of Atractylis repens (Wright, 1857) and accordingly placed this and
other similar species in Perigonimus. Later authors, with the exception of
Stechow (1923) and Rees & Russell (1937), have followed Allman and have
referred this species to the Pandeidae (Tiaridae).
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The newly liberated medusa (Fig. I b) is bell-shaped, as high as wide, with
a diameter of 0'55-0'65 mm. The jelly is thin, but thicker nearer the apex than
elsewhere, and there are numerous scattered nematocysts on the exumbrella.
The velum is well developed. The stomach is short and conical, barely reaching
to half the height of the subumbrellar cavity. Four unbranched oral tentacles,
0'°7 mm. in length, with a few terminal nematocysts, arise above the mouth
margin. The four radial canals and ring canal are narrow. There are four well-
developed perradial bulbs, each with a single tentacle. There is a slight
swelling at the base of each tentacle just before it joins the bulb, and this ap-
pears to be characteristic of this medusa. There are no ocelli. The reddish
colour of the manubrium, so conspicuous in the bud, is less brilliant in the
newly liberated medusa, but the reddish brown pigment in the tentacle bulbs
is quite distinct. The oral tentacles of one medusa kept for a few days in the
laboratory were beginning to branch. This medusa measured 0'85 x 0,8 mm.

I obtained a young medusa (Fig. I c) from plankton from the Hjeltefjord
on August 3° 1937. This was in a later stage of development than those I had
been able to rear. The medusa was immature and measured 1'55 mm. high
and 1'65 mm. in diameter. The oral tentacles on the manubrium were twice
dichotomously branched. On each marginal bulb there was a rudiment of a
second tentacle developing on the right side of the existing one. Each marginal
tentacle possessed the characteristic swelling at its base near the bulb. There
were no ocelli. The colour of the manubrium varied from reddish orange to
red, and the tentacle bulbs were yellowish brown.

The medusa was identified as Bougainvillia nordgaardi (Browne). Kramp
& Damas (1925) have described various stages in the development of this
medusa. My medusa from the plankton corresponds to their Stage 2. The
stage which Kramp & Damas call Stage I is a medusa several days old in which
the oral tentacles have become branched. Their medusa appears to have lost
its four tentacles.

The similarity between the medusa taken from the plankton and those
reared from the hydroid points to the extreme probability that the medusa of
B. muscoides is B. nordgaardi (Browne).

SYSTEMATICDISCUSSIONONPERIGONIMUS

The discovery that the medusa of Perigonimus muscoidesis a Bougainvillia is of
considerable importance in the classification of those species which have up
to now been referred to the genus Perigonimus. It necessitates the revision of
all so-called" Perigonimus" hydroids because Bougainvillia muscoides was the
genotype of Perigonimus.

Since Bougainvillia is the older generic name, Perigonimus becomes its
synonym and the latter name can no longer be used for those species of
"Perigonimus" whose medusae are not Bougainvillids. Stechow (1923) ex-
pressed the opinion that P. muscoideswas not cogeneric with the other species
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of " Perigonimus"then referredto thegenus,andaccordinglyrestrictedthe
name Perigonimusto this species and included provisionally also Bimeria
biscayana Browne r907. He proposed the use of the medusa name Leuckartiara
Hartlaub r9r4 for the hydroids producing medusae with two opposite ten-
tacles. Two of these species have since been removed to the genus Amphinema
Peron & Lesueur r809 by Rees & Russell (r937). The advisability of using the
generic name Leuckartiara will be discussed under the account of this genus.

Any revision of the genus Perigonimus in its widest sense must also include
the genera Atractylis Wright r858, Wrightia Allman r872, Dinema van
Beneden r866, Rhizorhagium M. Sars r877, Gravelya Totton r930, and to a
certain extent Bougainvillia Lesson r836. It is necessary to clarify the position
of these forms with fixed gonophores at present referred to some of these
genera.

The differences between the trophosomes of Bougainvillia and Leuckartiara
are very slight. Usually the Bougainvillia hydroid is more branched, but there
are exceptions, and the presence of a dilatation of the perisarc around the base
of the hydranth in many species of Bougainvillia 11lakesthem very difficult, if
not at present impossible, to distinguish from Leuckartiara. However, their
medusae belong to the Bougainvilliidae and the Pandeidae. To which of these
families are we to refer the non-medusa-bearing forms? Our knowledge of
many of these is very incomplete at the present, and it would be inadvisable
to put them into either Leuckartiara or Bougainvillia. The only alternative is
to put them into a genus of their own until their exact systematic position can
be ascertained.

There are several generic names which come under consideration. Allman
(r872) restricted the genus Atractylis Wright r857 to A. arenosa Alder (r862),
which has fixed gonophores. Later he discarded Atractylis because it was pre-
occupied by a plant of that name. In its place he erected his genus Wrightia,
although he knew it was preoccupied by Wrightia Agassiz (r862), a genus
synonymous with Campanulina van Beneden which had priority over it. Totton
(r930) has selected Atractylis ramosum (= Bougainvillia ramosum) as the geno-
type of Atractylis, so that this genus is now sunk under Bougainvillia Lesson.

The oldest valid* generic name is Rhizorhagium M. Sars r877, and this
genus is discussed further below.

THE GENUS RHIZORHAGIUM M. SARS r877

Synonyms: Wrightia E. S. Russell r907.
Gravelya Totton r930.

The genus Rhizorhagium was erected by Sars (r877) for a Norwegian species
which he called R. roseum. He hiid particular stress on the fixed nature of the
gonophores as the chief character of his genus. Bonnevie (r898) described a
new species, Perigonimus sarsii, which together with Rhizorhagium roseum she

* Dinema van Beneden 1866 is preoccupied by Dinema Fairmaire 1849, an insect genus.
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referred to the genus Perigonimus. Stechow (1923) referred the above, to-
gether with Perigonimus antarcticus Hickson & Gravely 19°7 and Atractylis
coccineus Wright (see Russell, 1907), to Rhizorhagium.

The last of these, as will be shown later, is in all probability identical with
R. roseum Sars. For reasons already given (see p. 6) these species hitherto
referred by some authors to "Perigonimus" must be kept separate from
Bougainvillia and Leuckartiara until later work with living material reveals
their exact systematic position.

Levinsen (1892) described Rhizorhagium roseum from Greenland as Garveia
groenlandica (Broch, 1916). This raises the question whether all the above
species should not be included in the genus Garveia Wright 1859. The chief
characters of Garveia as defined by Allman (1872) were the well-developed
branching hydrocaulus, the fusiform hydranth with a whorl of filiform
tentacles around a conical proboscis, and reproduction by means of fixed
gonophores borne on short stalks. Torrey (1902) united Garveia with Bimeria
Wright 1859, a step which I cannot but regard as retrogressive (see p. 25).
He referred Perigonimus formosus Fewkes, an unbranched form closely re-
sembling Rhizorhagium roseum, to his genus" Bimeria".

The creeping hydrorhiza with the simple unbranched stems each bearing
a single hydranth is characteristic of all these species with fixed gonophores
previously referred to Perigonimus, and I feel hesitant in referring them to a
genus such as Garveia where the hydrocaulus is typically a well-developed
branched tree-like growth. For the present therefore it appears best to retain
Rhizorhagium for the following species: R. roseum, Perigonimus sarsii, P.
antarcticus, P. formosus Fewkes and a new species Rhizorhagium album to be
described later.

The genus Gravelya was founded by Totton (1930) for Perigonimus ant-
arcticus and was defined as follows: " Monoecious Bougainvillidae with numerous
dimorphic cryptomedusoid gonophores scattered over the hydrorhiza." His
genus clearly falls into the synonymy of Rhizorhagium. No stress can be laid
on the word" Bougainvillidae" in his definition because the trophosome is
distinctly like that of the hydroid of Amphinema dinema. Neither can the
degree of development of the gonophore be stressed as a generic character;
it is more suitable as a specific one.

The genus may be defined as follows:
Polyp stems, simple, unbranched and arising either from a creeping

anastomosing hydrorhiza or from a weakly developed rhizocaulome formation;
polyps clavate or fusiform with a single whorl of filiform tentacles around the
base of a conical proboscis and partially retractile into a slight dilatation of the
perisarc. Gonophores fixed, borne on short stalks on the hydrorhiza or on the
rhizocaulome formation.

The above diagnosis does not differ in essentials from that of Sars. The
specific characters of Rhizorhagium roseum which were included by Sars have
been omitted and the definition of the genus emended so as to include Peri-
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gonimussarsiiBonnevie1898andRhizorhagiumalbumn.sp.;Perigonimus
antarcticus falls naturally into the genus.

Rhizorhagium roseum M. Sars 1877

Synonyms: ? Atractylis coccineus Wright 1861.
Perigonimus roseus Bonnevie 1898.
Atractylis coccineusRussell 19°7.
Wrightia coccineusRussell 19°7.
Garveia groenlandica Levinsen 1892.
Perigonimus (Rhizorhagium) roseus Broch 1928.

This species I found at Herdla on several occasions. Colonies were found
growing on Tubularia indivisa at Rong Sund and Bogn0stmmmen. One colony
from Bogn0stmmmen was creeping over the stems of Bougainvillia muscoides.

The measurements of a fruiting colony are given below:
Measurements in mm.

Length ofhydranth... ... ... 0'4 -0'45
Diameter of hydranth... ", .., 0'3 -0'35
Length of hydrocaulus ... ..' 3'0 -3'5
Diameter of hydrocaulus ,.. .., 0' 12-0' 2
Length of gonophore .., '" .,. 0'9 -I'2
Diameter of gonophore .., ,.. 0'5 -0'75
Length of gonophore stalk.., .., 0'35-0'7

According to Broch (1916) the stalks may reach a length of 12 mm. in larger
colonies. The tentacles vary from six to twelve in number. The whole colony
when alive had a rosy colour. Sars (1877) and Jaderholm (1909) give excellent
figures of this hydroid.

I can find no fundamental difference between the descriptions of the
Atractylis coccineus described by Russell (19°7) and Rhizorhagium roseum,
Sars (1877) states that the gonophore is naked, while that of Russell's species
is covered by a thin perisarc, A close examination of living material at Herdla
revealed the presence of this thin perisarc. Broch (1916) also found a perisarc
covering the gonophore, and states that it flays off when the gonophore is fully
grown. The hydranth in Atractylis coccineus Russell is nearly always bent at
an obtuse angle with the stalk, and the same characteristic has been figured for
Rhizorhagium roseum by Sars & Jaderholm. It was also characteristic of all my
colonies from Herdla. The habitat, the colour, the wrinkling of the perisarc, and
the short-stalked gonophore are alike in both, and there seems little doubt that
they are identical.

Whether this species is the same as the original Atractylis coccineus de-
scribed by Wright (1861) is impossible to tell because the original description
lacked a figure and no gonophores were found. It is therefore noted as a
doubtful synonym of Rhizorhagium roseum.

The species is very common around the Norwegian coast and has been found
in the White Sea and Novaya Zembla (Schydlowsky, 1901). It was first recorded
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from Greenland by Levinsen (1893) as Garveiagroenlandica. A re-examination
of the original specimen by Broch (1916) showed that the specimenin question
should have been referred to Rhizorhagium roseum. Jaderholm (19°9) has
given an excellent figure and a list of Swedish records. There are numerous
records from east and west Greenland (see Kramp, 1914, 1932 a,b). According
to Fraser (1937) it is found on the Pacific coast of North America. To these we
must add Russell's record from Millport on the west Scottish coast.

Rhizorhagium sarsii (Bonnevie 1898)

Synonym: Perigonimus sarsii Bonnevie.

This hydroid has only been recorded from Norway. Bonnevie found it at
Christiansund, but states that it had been previously found in the Oslofjord
by G. O. Sars and later by Greig at Bogn0stmmmen in the Mangerfjord. It
has since been found by Broch (1905), one colony on Portunus depurator and
another on Corystes cassivelaunus. A redescription of this species from living
material is much to be desired. Several points in Miss Bonnevie's description
need amplifying and verifying. During my stay at Herdla I spent much time
searching for this hydroid at Bogn0stmmmen, but did not succeed in finding
it. I did, however, find a colony of Rhizorhagium roseum growing over the
stems of Bougainvillia muscoides. When alive the stolons of the two hydroids
could easily be distinguished by their colour, but when preserved the stolons
were indistinguishable. It appears possible to me that a well-developed colony
of Rhizorhagium roseum growing over a dead colony of Bougainvillia muscoides
could easily be mistaken for Rhizorhagium sarsii.

Rhizorhagium album n.sp.
A very small hydroid found by Mr F. S. Russell growing on small weeds in

a rock pool at Newquay, Cornwall, has proved to be a new species. Mr Russell
kindly gave me the hydroid to rear and describe. When found the hydroid
appeared to be a creeping or a juvenile form of a Bougainvillia or a species of
" Perigonimus". Styloid gonophores, however, were developed. The species
could not be referred to any known species with certainty and has therefore
been described as new. It approaches nearest to and may be identical with
Eudendrium pudicum Van Beneden 1866. Van Beneden regarded his species as
identical with Trichydra pudica Wright, which, however, is quite a different
kind of hydroid from the one he figures. Gonophores were not observed by
Van Beneden, and there is no certainty that his species is identical with mine.
Eudendrium pudicum Van Beneden is therefore noted as a doubtful synonym.
The systematic position of this species is discussed later in this paper.

Three small colonies were found on a filamentous alga. The polyps could be
distinguished with the naked eye as minute white specks. The colonies were
not reproducing and did not do so until they had been four months in captivity.

The stolons creep over the alga or over each other and sometimes branch
(Fig. 2 a). They are covered by a thin transparent perisarc which is irregularly

{'
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wrinkled. They are 0'1 mm. in diameter. The stems are very short, and some-
times the polyps are subsessile. The stems, like the stolons, are irregularly
wrinkled and rarely exceed 0'3 mm. in length. The perisarc of the stems ex-
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Fig. 2 a-c. Rhizorhagiumalbumn.sp.: a, general appearance of a colony kept in the Plymouth
Laboratory, 5. iv, 37; b, single hydranth, 6. iv, 37; c, male gonophores.

pands to form a close-fitting pseudohydrotheca around the base of the
hydranth. How far it extends on the hydranth itself was very difficult to de-
termine. The hydranths are tubular with a single whorl of six to ten filiform
tentacles around a small but distinct hypostome (Fig. 2 b). The polyps vary
from 0'35 to 0'55 mm. in length with a transverse diameter of 0'1-0'14 mm.
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The polyps themselves are white in colour with a light brown endoderm.
Gonophores were observed developing on Apri13 1937. These were fully de-
veloped seven days later. Others were developed later in the year. On all
three colonies only male gonophores were developed (Fig. 2 c). These were
typical styloid gonophores borne on fairly long stalks 0'3-1'0 mm.long. The
largest gonophore seen had a diameter of 0'4 mm.

This species differs in many characters from other species now placed in
Rhizorhagium. The hydranths are almost sessile, and the gonophores stalked,
as compared with the long-stalked hydranths and almost sessile gonophores in
typical species of Rhizorhagium. Owing to the unsatisfactory state of our
knowledge of the Bougainvillia-Leuckartiara type of hydroids I feel hesitant in
erecting a new genus to take this species and provisionally therefore include
it in Rhizorhagium.

The following is a concise definition of the new species:

Rhizorhagium album n.sp. (Fig. 2)

Synonym: ? Eudendrium pudicum van Beneden 1866.

Stems and stolons covered by a distinct, irregular, ~d sometimes faintly
wrinkled perisarc. Hydranths tubular with a whorl of six to ten filiform
tentacles around a bluntly conical proboscis and borne on very short
hydrocauli. .

Gonophores: male gonophores are styloid, borne on distinct stalks. Female
gonophores unknown.

Distribution: N ewquay, coast of north.Cornwall.

THE GENUSLEUCKARTIARAHARTLAUB1914

Hydroid Synonyms: Atractylis Wright 1858 (in part).
Perigonimus Allman 1863 (in part).
Dinema van Beneden 1866.

The genus Leuckartiara was erected by Hartlaub (1914) for three species of
pandeid medusae. The hydroids of this and allied genera had been referred by
Allman (1863, 1864 b) and later workers to the genus Perigonimus Sars. It has
been shown earlier in this paper that Perigonimus can no longer be used for
hydroids of this type which produce pandeid medusae. Stechow (1923) has
used the name Leuckartiara for hydroids of this type, which produce medusae
with two tentacles. Great care, however, must be taken to use this name
correctly, because a great many of the so-called" Perigonimus" hydroids pro-
duce medusae which do not belong to the medusa genus Leuckartiara; for
example, Perigonimus serpens Allman 1863 is the hydroid of Amphinema
dinema Peron & Lesueur. Apart from the hydroids at present referred to the
genus Amphinema, the only two hydroids, producing pandeid medusae, whose
life histories are known with certainty are Perigonimus repens (which is the
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hydroid of the medusa Leuckartiara octona)and Perigonimus cirratus Hartlaub
1914, of which the medusa is Halitholus cirratus. Both hydroid and medusa
should be called H. cirratus.

Those species whose newly liberated medusae with two opposite tentacles
are obviously pandeid medusae should, I think, be referred provisionally to
Leuckartiara as "Leuckartiara" spp. Perigonimus nudus Stechow 1919
obviously has no affinities with Bougainvillia or Leuckartiara. Indeed, as
Stechow himself observes it is probably related either to Campanopsis,
Hydranthea or to Halecium; it needs a new generic name.

I have provisionally included Perigonimus abyssi G. O. Sars 1873 in
Leuckartiara as L. abyssi.

The Hydroid of Leuckartiara octona (Fleming 1823).

The hydroid of Leuckartiara octona (Fleming) is best known by the name
Perigonimus repens (Wright 1857). It is one ofth~ commonest species occurring
in British waters. The species is very variable in form, and this led earlier
workers to regard certain types of growth as distinct species. The various
descriptions of this hydroid are very scattered in the literature, and there is
no single adequate description. It is therefore considered desirable to re-
describe this species and to record the variations to which it is subject under
different conditions of habitat. The medusa is well described by Hartlaub
(1914).

HISTORICAL.The species was originally described by Wright (1857) as
Eudendrium pusillum. He found it growing on the back and walking legs of
spider crabs and on sertularians. At the same time he described another species,
E. sessile, which he found growing on shells from deep water in the Firth of
Forth and declared that the medusae on liberation seemed to be identical. It
will be shown later in this paper that E. sessile is the creeping form of E.
pusillum. A year later, in 1858, Wright refers to his E. pusillum as E. repens,
though he gives no reason for the change of the name. A search through the
literature reveals that a species of Halecium was described by Sars (1857) as
Eudendrium pusillum. Perhaps this is the reason for the change of name.

In the same paper (1858) Wright dismembers the old genus Eudendrium
Erhenberg into Eudendrium proper with a trumpet proboscis and Atractylis.
He referred his two " Eudendrium" species to this latter genus with E. ramosum
(van Beneden, Dalyell) (=Bougainvillia ramosa) as the genotype. Allman
(1863,1864) removed Wright's two'species to the genus Perigonimus Sars 1846,
and to this genus he also referred a new species, P. minutus, which he found
living on the operculum of Turritella communis Lamarck from the Shetland
Islands. Opinion is divided as to whether this species is synonymous with
Perigonimus repens. Hincks (1868) lists it as a synonym of P. repens, but Allman
(1872) separates them again.

The species described by van Beneden (1866) as Dinema slabberi is un-
doubtedly this species.
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The next important contribution to the life history is that of Hartlaub (1895)
who succeeded in rearing the medusa to a stage when it could be recognized
as a young pandeid (Tiara). He also found medusa buds developing froni both
the stolon and the hydrocaulus, which made him doubtful of the identity of
his species. Later (1914) he refers it to Perigonimus repens and gives the sy-
nonymy of the species and an excellent description of the medusa for which
he erected the genus Leuckartiara.

Broch (1916) discussed the distribution of the species and the nature of the
pseudohydrotheca. Stechow (see p. II) was the first to separate this species
from Perigonimus. In later papers he refers to the hydroid as Leuckartiara
pusilla (Stechow, 1929).

Records of this hydroid are very numerous, but only the more important
references are given in the bibliography.

THE HYDROID. The hydroid is nearly always found living in association
with other animals. It occurs chiefly on the shells of molluscs and on the legs
and carapace of various crabs, but has been found growing on a number of
other animals. Colonies vary greatly in their mode of growth, depending on
the nature of the host and on the substratum. I propose to describe below
typical colonies from the shell and operculum of Turritella communis Lamarck,
Scaphander lignarius (Linn.), Corystes cassivelaunus (Pennant), and Agonus
cataphractus.

Shells of living Turritella communis dredged from Rame mud frequently
carried small colonies with almost sessile hydranths arising from a creeping
reticulate stolon 0.05 rom. in diameter. The hydranths were small (Figs. 3a, b),
rarely with a height (to top of hypos tome ) of more than 0.5 rom. They possessed
a distinct conical hypostome and a single whorl of 4-8 filiform tentacles. The
close-fitting perisarc of the hydranth was thin and reached as far as the base of
the tentacles. Medusa buds were borne at intervals on the creeping stolon. Like
the hydranths they were also almost sessile with a very short stalk. The newly
liberated medusae were typical specimens of young Leuckartiara; some were
reared in the Laboratory until the gonads began to appear when the species
could be recognized for certain as Leuckartiara octona.

Colonies from the opercula of living Turritella shells and those on the
"upper sides" of shells of the same species inhabited by small hennit crabs
were very similar in appearance (Figs. 3 a, c). A portion of a typical colony
growing on a shell inhabited by a hennit crab is shown in Fig. 4 a. The stems
were fairly long, smooth, sometimes ringed at the base, generally unbranched,
but occasionally a single stem bore two hydranths. The total height of the
stems was 1.5-2.5 rom. In this colony young and old polyps were found. The
hydranths were fusiforID with a loose-fitting, irregularly wrinkled perisarc,
reaching as far as the base of the tentacles. Thelargesthydranths had a length (to
top of hypos tome) ofo. 5 rom. and had 8- 10tentacles. The smallesthydranths had
4-8 tentacles. Medusa buds were borne on both hydrocaulus and hydrorhiza.
The medusa buds had distinct stalks with a smooth or wrinkled perisarc. The
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stalkswere never longer than the medusa buds. The" sides" and" lower side"
of the shell showed transitional polyps between the sessile form and the

b

d

~-- ~~

a

c

e

f
Fig. 3 a-f. Leuckartiara octona: a, creeping form of the hydroid on a shell of Turritella

communis with the branched form on the operculum, 2. vii. 37; b, single hydranth of the
creeping form on a living Turritella shell, 12. iii. 36; c, the branched form of the hydroid on
the" upper side" of a shell of Turritella inhabited by a hermit crab, with the creeping form
on the "lower side", 16. iii. 36; d-f, regeneration of a new hydranth from an old stem
growing on Scaphander [ignarius, 17. ii. 37; all from Plymouth.

branched form on the upper part of the shell (Fig. 4 b). Medusae were also
reared from these colonies and they developed into typical Leuckartiara actana
medusae.

Colonies living on the shells of Scaphander lignarius usually grow on the
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posterior part of the shell. The stolons form an open network. The stems are
long, of uniform thickness and covered with a layer of fine mud particles. The
stems bear one or two hydranths. The hydranths are usually small, rarely
having a diameter much greater than that of the stem. The hydranths fre-
quently die down and new ones are formed from the side of the hydrocaulus
just below the position of the old hydranth (Fig. 3 d, e,f). Medusa buds are

a

Fig. 4 a, b. Leuckartiara octona: a, hydroid colony growing on a Turritella shell inhabited
by a hermit crab; b, transitional polyps on the same Turritellashell; Plymouth, 16. iii. 36.

borne on the hydrocauli and only rarely on the stolons. A single hydrocaulus
may have one to three medusa buds.

Specimens of Corystes cassivelaunus found at Plymouth frequently carry
well-developed colonies which cover the sides of the carapace, the underside
and the walking legs. The following description is based on a colony caught
in Cawsand Bay on June 29 1937. The hydroid had a tufted appearance,
the hydranths appeared white and the stems brownish or horn coloured
(Fig. 5). The stolons were 0'°5-0'°7 rom. in diameter and formed an open
network with well-developed branched stems arising at frequent intervals
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from it. The stems were branched three or four times, rising to a height of
2.5-3.0 mm. At their point of origin the stems were annulated having 2-6
annulations, and at this point having a diameter of 0.06-0.08 mm. Above, the
stems were slightly and irregularlywrinkled but never annulated. The perisarc
widensbelowthe hydranth to formacup-shapedor funnel-shapedpseudohydro-
theca which was much wrinkled. The pseudohydrothecae were 0.4-0.45 mm.
in length and 0.21-0.3 mm. in diameter; they reached as far as the base of the

.-
Fig. 5. Leuckartiara octona; well-developed colony on Corystes

cassivelaunus; Plymouth, 29. vi. 37.

tentacles. The hydranth itself was spindle-shaped with a distinct hypos tome
and a whorl of 8-10 tentacles held rather stiffly. Sometimes the tentacles were
alternately elevated and depressed. The total length of the hydranth from the
base of the pseudohydrotheca to the hypostome was 0.5-0.6 mm. The
hydranths and the upper part of the stems were covered by adhering particles
of mud. The pseudohydrothecae were slightly gelatinous and mud particles
stuck to them very easily.

Medusa buds were borne at all levels on the hydrocauli, but very few were
seen developing from the hydrorhiza. There were never more than four medusa
buds on the same hydrocaulus. The stalks of the medusa buds were short, and
the largest buds seen had a diameter of 0.3-0.35 mm. and a length of 0.35-
0.45 mm.
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Mr A. J. Smith found a colony of this hydroid growing on a fish, Agonus
cataphractus, captured in the Cattewater, Plymouth, in February 1910. The
hydroid covered portions of the back, fins and the under side of the fish with
a luxuriant growth. The stems arose from a creeping network of anastomosing
stolons 0'05 mm. in diameter. The stems were usually unbranched, but
occasionally stems bearing two hydranths were found. The perisarc was thin,
rarely ringed at the base and formed a loose sheath covering the lower part
of the hydranth as far as the base of the tentacles. The hydranths were
spindle-shaped with six to ten tentacles. Medusa buds were very numerous
and were borne on both stems and stolons on distinct stalks with an irregularly
wrinkled perisarc. The stems bore from one to four medusa buds. The table
below gives measurements of fully developed hydranths and fully developed
medusa buds.

Measurements in mm.

Total height (to hypostome) ...
Length of hydranths . ..
Diameter of hydranths
Diameter of hydrocaulus
Length of medusa buds
Diameter of medusa buds
Length of stalk of medusa buds
Diameter of stalk of medusa buds...

3'8
0'65-0'7
0'25-0'3
0'08-0' 12
0,6

0'45-0'5
0'1 -0'3
0'05

In appearance this colony compares favourably with the figure of Peri-
gonimus pugetensis Heath 1910, also found on a fish. Hartlaub (1914) doubted
whether this species was distinct from P. repens.

DISCUSSION.The great variability shown by this hydroid in its mode of
growth probably depends largely on the nature of the host and on the sub-
stratum on which the host lives.

The creeping form on the shells of living Turritella communis may be a
juvenile form, but, as the colonies have medusa buds at the right season, it is
more likely that this creeping form is an adaptation to life on a shell which is
nearly always buried in mud. The shell is dragged along by the snail and
probably frequently rolls over so that no one surface is free from friction. The
hydranths remain almost sessile because the depressions on the shell afford
them some measure of protection. It was this form which Wright (1857)
described as Eudendrium sessile.

Colonies living on the opercula of Turritella shells have much more protec-
tion, and they have an erect hydrocaulus which may be branched. Colonies on
the" upper side" of shells of this species inhabited by hermit crabs also de-
velop an upright branched hydrocaulus (Fig. 3 c). The shells inhabited by
hermit crabs are much more stable, and the polyps on the "upper side" have
the opportunity to grow up into branched colonies while the lower side still
has the creeping form (Fig. 3 c). Intermediate polyps between the branched
form and the creeping form are frequently found on shells of Nassarius

JOURN. MAR. BIOL. ASSOC.vol. XXIII, 1Q38
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reticulatus.The strong branched growth found on Corystesand other crabs will
be discussed below.

The perisarc, especially the pseudohydrotheca, is subject to great variation
which may possibly be influenced by the kind of food that the colony is able
to obtain. Polyps of the creeping form on Turritella shells probably feed on
micro-organisms in the mud, so that the coelenteron of each polyp is never
dilated by big food masses and so remains as a close-fitting sheath on the
hydranth. However, the colonies on the opercula and on the shells inhabited
by hermit crabs are moved about more quickly and therefore have a better
chance of gorging themselves. The polyps on the shell of the hermit crab may
also catch some of the pieces of an animal caught by the hermit crab. This
would cause the hydranth and its pseudohydrotheca to become considerably
distended. After the digestion of the food the hydranth would shrink to its
normal size leaving the perisarc as a loose-fitting sheath. A slight shrinking of
the latter would result in the irregular wrinkling so typical of the pseudo-
hydrothecae of well-developed colonies. The colonies on crabs are subject to
more movement than those on shells and may receive larger particles of food
from the host so that the pseudohydrothecae are largest in these colonies. The
perisarc was thickest and more strongly developed in colonies from Corystes
and other crabs. It was sometimes ringed at the base, but this character was
very variable. When newly formed the perisarc was thin and transparent. The
colony figured by Allman (1872) as Perigonimus minutus appears to me to be a
young colony of this species.

In all my living specimens the pseudohydrothecae never extended beyond
the base of the tentacles, but in some preserved specimens the contraction of
the hydranth made it appear that the hydranth was largely retractile. P. vestitus
Allman 1864 b has been regarded by Hartlaub (1914) and Kramp (1927) as
synonymous with this species. Moreover, P. vestitus has, according to All-
man's text and figure, a continuation of the perisarc beyond the base of the
tentacles as a thin transparent membrane which is continued almost as far as
the mouth. It must, therefore, be retained as a separate species. Stechow
(1923) has placed this species in the medusa genus Cytaeis as C. vestita,
although Allman's figure clearly shows that this medusa is a typical pandeid.

The position of the gonophores on the hydrocaulus and on the stolon, to-
gether with the branched and sessile hydranths in his two forms, led Wright
to regard his Eudendrium pusillum and his E. sessile as two distinct species.
Medusae have been reared in the Plymouth Laboratory which leaves no doubt
that E. sessile is identical with the branched form.

The hydroid, as has already been stated, grows on a wide range of animals.
Stechow (1929) found this species growing on the under side and between the
parapodia of Aphrodite aculeata. It has not yet been recorded from this species
at Plymouth.

The hydroid and medusa seem to have a cosmopolitan distribution. The
hydroid has been recorded from Arctic seas by Kramp (1938), from the Pacific
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coast of North America by Calkins (1899), Torrey (1902) and Fraser (1937),
from South America by Stechow (1919) and from the Indian Ocean by Leloup
(1932), to mention only a few of the records.

The synonyms of the hydroid are given below:'

Leuckartiara octona (Flemming, 1823)

Hydroid synonyms: Eudendrium pusillum Wright 1857; E. sessile Wright
1857; E. repens Wright 1858; Atractylis repens Wright 1858; A. sessilisWright
1858; Perigonimus minutus Allman 1863; P. sessilis Allman 1864; P. pusillus
Allman 1864; Dinema slabberi van Beneden 1866; ? Perigonimus pugetensis
Heath 1910; Leuckartiara pusilla Stechow 1929.

Leuckartiara abyssi (G. O. Sars, 1873)

Synonym: Perigonimus abyssi G. O. Sars.

This small species was found living on the shells of Nucula timidula at
Herdla. It was originally described by G. O. Sars (1873) from Hitvings0,
growing on shells of living Dentalium at depths varying from 80 to 200
fathoms, and also on shells of Nucula timidula from the Hardangerfjord down
to 400 fathoms. Since then there have been numerous records from Scan-
dinavian seas (for details see Jiiderholm, 1909; Ritchie, 1913; and Broch, 1916).
It has also been reported from Greenland by Kramp (1911), as Perigonimus sp.
by Broch (19 I 6), and from Spitzbergen by Broch (1909) from very shallow water .
The only British record is that of Ritchie (1913), who records it from the
Atlantic off south-west Ireland at a depth of 900 fathoms on Nuculana
pustulosa.

Bonnevie (1899), in her report on the Hydroida of the Norwegian North
Atlantic Expedition, states that the gonophores "probably develop into free
medusae", but in her table of species she states that the gonosome is a free-
swimming medusa with four radial canals and four tentacles. I can find no
reference to this in literature previous to 1899, but all later authors have
apparently quoted Bonnevie with respect to the medusa (Broch, 1916;
Kramp, 1935).

Sars (1873)1and Jiiderholm (1909)* are the only authors who have figured
this species with medusa buds, but their figures and descriptions are from
preserved material. There is no published figure of the liberated medusa.
I have therefore thought it desirable to redescribe the species in detail from
living material.

Colonies of this hydroid were obtained from two localities at Herdla. Three
colonies on N1cula timidula were obtained from a depth of 100-200 m. in the
Herdlafjord on July 31 1937 by Dr Hult in his "sledge dredge". Dr Hult
kindly gave me these colonies for examination, of which two had each a single
gonophore. On August 6 1937, about a hundred Nucula timidula were
obtained by the same apparatus in the Hjeltefjord, south of Toska at a depth

* The hydroid figured by Jaderholrn may be a different species.
z-z
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of 300-400m. Twelve of these molluscs had coloniesgrowing on them, but
only three colonies carried gonophores.

The stolons form an open network on the surface of the valves of the shell
(Fig. 6 a). They are of a light brown colour and 0'05-0'07 rom. in diameter.
The stems are unbranched rising to amaximumheight (to top of hypostome)of

[', b

c

Fig. 6 a-d. Leuckartiara abyssi (G. O. Sars): a, portion of colony with a gonophore developing
from the stolon, Herdla, 6. viii. 37; b, polyp with a fully developed gonophore on the
hydrocaulus, Herdla, 9. viii. 37; c, young polyp with its tentacles fully expanded, Herdla,
6. ix. 37; d, newly liberated medusa.

1'1 rom. and are covered by a dark brown or horn-coloured perisarc with adhering
mud particles. The perisarc of both hydranth and hydrocaulus is often irregularly
wrinkled throughout, but never ringed at the base. It becomes dilated around
the base of the hydranth to form a pseudohydrotheca, reaching almost to the
base of the tentacles where it thins out and disappears. Too much stress has
been laid by some authors on the wrinkling of the perisarc, distinguishing the
species by this means from the hydroid of Leuckartiara actana (Fleming).
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Either the very pronounced wrinkling shown in Jaderholm's figure is due to
bad fixation or the species figured is distinct from Sars' species. A com-
parison of Fig. 6 a-c with those of the hydroid Leuckartiara actana (Figs. 3-5)
reveals that the wrinkling of the perisarc cannot be used as a specific character
to distinguish the two species.

The hydranth is fusiform or flask-shaped, with a well-developed conical
hypostome and a whorl of six to eight filiform tentacles held fairly stiffly,
alternately elevated and depressed, the longer tentacles held almost vertical
and the shorter ones almost at right angles to the hydrocaulus. Frequently the
whole hydranth is so covered with mud particles that only the white tip of the
hypos tome and the ends of the tentacles can be seen.

The limits of hydranth and hydrocaulus are not clearly marked, the transi-
tion being gradual. When extended the tentacles are very thin and the nemato-
cysts appear to be scattered irregularly on them. The fully extended tentacles
may reach a length of 1'2 mm. (Fig. 6 c).

Only three living colonies with gonophores were found, and in each there
was only one developing gonophore. * Sars (1873) also noted that few colonies
had gonophores and that in these the gonophores were particularly few.

In two of the colonies the bud was developing from the stolon (Fig. 6 a) and
in the third from the hydrocaulus. The gonophore developing from the hydro-
caulus was in an advanced stage of development (Fig. 6 b) when found on
August 61937. The young medusa bud was covered by a thin hyaline perisarc
and was 0'45 mm. long by 0'45 mm. in diameter. It had a very short stalk
0'°5 mm. in length. Three days later it had grown to 0' 5 mm. long by 0'45 mm.
in diameter. The bud was liberated as a free medusa on the same day by
rupture of the perisarc.

The newly liberated medusa (Fig. 6 d) was of a deep bell shape, 1'15 mm.
in height and 1'°5 mm. in diameter. It had a fairly thin jelly of uniform thick-
ness with no apical projection. Numerous nematocysts were scattered in the
surface of the exumbrella. The velum was present. The stomach was short,
quadrangular in section, reaching to about one-third the height of the
umbrella cavity. The mouth was simple without distinct lips. The four radial
canals and ring canal were fairly broad. There were four perradial tentacles
with elongated hollow conical bulbs; of these, two opposite tentacles were
better developed than the other two. There were no ocelli, and the colour of
the tentacle bulbs and manubrium was a pale yellowish green.

The structure of the newly liberated medusa clearly shows that it belongs
to the family Pandeidae. The hydroid appears to be very closely related to the
hydroid of Leuckartiara actana (Fleming) (=Periganimus repens (Wright,
1857)). The structure of the newly liberated medusa, however, shows it to be
quite distinct from this species. The medusa differs from that of Leuckartiara
actana in having partly developed tentacles on the two smaller perradial bulbs;
it is much larger and more globular, there is no apical projection, and the

* Dr Hult's specimens were already fixed when handed over to me.
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colour is distinct. The speciesmay be the hydroid generationof another
species of Leuckartiara or possibly Neoturris pileata (Forski1I). Provisionally
at least it appears best to place this species in the medusa genus Leuckartiara,
as the generic name Perigonimus can no longer be used for the hydro ids of
pandeid medusae. The name of this species therefore becomes provisionally
Leuckartiara abyssi (G. O. Sars, 1873).

Thamnostoma russelli n.sp.

A small hydroid closely resembling Thamnitis cidaritis* (Weismann 1883)
was caught in the Mielck net in the Herdlafjord at a depth of 27° m. on
August 31 1937. The species carried medusa buds and in nearly all respects
appeared to be almost identical with Weismann's species from the Mediter-
ranean. The structure of the newly liberated medusa, which differed in several
respects from that of T. cidaritis, indicated that the species can probably be
regarded as distinct.

The species described below is a form of some importance in that the
structure of its medusa indicates that two medusa genera, at present kept
separate, should be united under one genus.

THE HYDROID.The species was a mud-living form anchored in the mud
by a twisted network of branching stolons (Fig. 7 a). When found the colony
was covered with mud with only the tips of the tentacles and the hypostomes
of the hydranths visible. The stolons were thin, being 0'°5 mm. in diameter.
The perisarc of the stolons, the hydroCauli and the hydranths, was of a
brownish colour and non-annulated. The polyp stems were unbranched and
2-5 mm. in length with a diameter of 0' 10-0' 12 mm. They were usually
irregularly bent and only occasionally straight.

The hydranths (Fig. 7 b) were fusiform, 0'3-0'5 mm. in length and 0'25-
0'4 mm. in diameter. They had a single whorl often to fifteen filiform tentacles
around a conical hypostome. The hydranths were covered by a loose irregularly
wrinkled perisarc, which was continued over the body of the hydranth to
within a short distance of the mouth and formed a sheath on the proximal
portion of each tentacle. This tubular sheath was 0'°3 mm. in diameter. The
distal end of the tentacle was club-shaped with numerous nematocysts at the
tip forming a battery. Each tentacle had an endodermal core consisting of a
single row of cells.

The stems carried one, two or three medusa buds on very thin stalks 0'3-
0'35 mm. long. Fully grown medusa buds were 0'5-0'55 mm. in length with
a diameter of 0'5 mm. The gonophore was covered by a very thin perisarc
which was ruptured when the young medusa was liberated.

THE MEDUSA.The newly liberated medusa had a height of 1'2-1'6 mm.

* This species was described by Weismann as Perigonimus cidaritis, Bruckner (1914) re-
described both hydroid and medusa and gave the- medusa the name Thamnitis dichotoma.
Stechow (1919) referred the hydroid to Thamnitis cidaritis as the species is clearly not a
Perigonimus.
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and a diameter of 1'2-1'35 mm. (Fig. 7 c). The umbrella was deep bell-shaped,
a little higher than wide, with a thin jelly of fairly uniform thickness. There

b
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Fig. 7 a-c. Thamnostoma Tusselli n.sp.: a, colony with medusa buds, Herdla, 6. ix. 37;
b, single hydranth, Herdla, 1. ix. 37; c, newly liberated medusa, Herdla, 2. ix. 37.

was a slight apical projection, and here the jelly was a little thicker than else-
where. There were a large number of nematocysts scattered over the surface
of the exumbrella. The stomach was short, cylindrical and reached to almost
one-third of the height of the subumbrella. The mouth was simple with four
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branched oral tentacles arising from the manubrium a linle above the mouth.
Each oral tentacle divided once, each arm having a small battery of nemato- .
cysts at its distal end. The radial canals and the ring canal were narrow. There
were four well-developed perradial bulbs each with a tentacle and four inter-
radial smaller bulbs without tentacles. There were no ocelli. The tentacle bulbs
were yellowish brown in colour, and the base of the stomach was green and its
tip reddish brown.

After three days' growth in the laboratory a medusa developed four short
interradial tentacles, and the oral tentacles on the manubrium were beginning
to branch a second time. The development was not studied further.

This species from Norway is evidently closely related to the Mediterranean
species Thamnitis cidaritis. The hydro ids appear to be almost indistinguishable,
but the medusae differ in several respects. Bruckner (1914) referred the
medusa of the Mediterranean species to the genus Thamnitis as T. dichotoma
on account of the presence of the branched oral tentacles and the four single
perradial tentacles. His species differs from my species principally in the
absence of interradial bulbs, in its smaller size, and also in the better develop-
ment of the capitate knobs on the oral tentacles.

Browne (19°5) found two small medusae in the Firth of Clyde, Scotland,
which he referred to Thamnitis as Thamnitis sp. Except for the absence of
interradial bulbs they appear to be almost identical with my species. The
medusa of my hydroid is also related to the medusa Thamnostoma dibolia
(Busch 1851) from the Gulf of Trieste. This species is only known in the adult
stage and nothing is known of its hydroid. It possesses a peculiar spur on the
tentacles, and the tentacles also possess ocelli.

It is possible that Thamnostoma dibolia and Thamnitis cidaritis are stages in
the life history of the same species. If this proves to be so then the question
whether my species is distinct from T. cidaritis will have to be considered.
It appears possible that in warm waters the medusae are liberated at an earlier
stage of development at which the interradial bulbs have not been developed.
For the present it is necessary to keep my species distinct. The close similarity
between the hydroid of my species and that of T. cidaritis, and the fact that the
medusa has more than four tentacles, indicate that the retention of both the
generic names Thamnitis and Thamnostoma is no longer justified. Mayer
(1910) placed all the species previously assigned to Thamnostoma in the genus
Lymnorea Peron & Lesueur 18°9. Hartlaub (19II) has shown that Mayer
draws no distinction between branched oral lips and branched oral tentacles,
and he therefore restricts Lymnorea to medusae of the Podocoryne type with
branched oral lips and numerous marginal tentacles.

Haeckel (1879) placed his genera Thamnitis and Thamnostoma in his family
Thamnostomidae with T. dibolia as the genotype of his genus Thamnostoma.

Thamnostoma is redefined as follows to include Thamnitis:
MEDUSA.Thamnostomid medusae with four or more marginal tentacles and

four branched oral tentacles above the mouth.
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HYDROID(where known). Stems rarely branched arising from a creeping
stolon both covered by a brownish perisarc. Hydranths fusiform, with a single
whorl of filiform tentacles around a conical hypostome, covered almost as far
as the mouth by an investing perisarc which also forms a sheath around the
base of each tentacle. Medusa buds, stalked, borne on the hydrocauli. *

The following species, Thamnostoma dibo/ia (Busch 1851), T. macrostoma
Haeckel 1879, Thamnitis tetrella Haeckel 1879, T. cidaritis (Weismann 1883)
and Thamnitis sp. Browne 19°5 can be referred to this genus. To these we
must add the new species described above, which I propose to call Thamno-
stoma russelli after Mr F. S. Russell.

The following is a concise definition of this new species:

Thamnostoma russelli n.sp. (Fig. 7)

Stem slender, unbranched, rooted by a tufted mass of thread-like stolons,
the whole of the coenosarc enclosed in a brownish non-annulated perisarc;
hydranths fusiform, with a single whorl of ten to fifteen filiform tentacles
around a conical hypostome, the body and the lower half of each tentacle
clothed in a thin perisarc which is irregularly wrinkled on the body of the
hydranth. Gonophores medusoid, borne on very slender pedicels on the
hydrocauli. Medusa (at liberation) bell shaped, jelly thin, with numerous
scattered exumbrellar nematocysts. Umbrella with a slight apical projection.
Velum present. Stoma~h short, cylindrical, with a simple mouth with four
dichotomously branched oral tentacles arising above mouth margin. Four
radial canals and ring canal narrow. Four perradial marginal tentacles with
enlarged basal bulbs and four interradial bulbs with developing tentacles.
Tentacular bulbs brownish, stomach green at base, reddish brown distally.

Distribution: Bergen coast (Herdlafjord).

THE HYDROID OF EUPHYSA AURATA FORBES 1848

Many specimens of the mud-living hydroid Corymorpha annulicornis
M. Sars 1859 were obtained at Herdla, and from them young specimens of the
medusa Euphysa aurata Forbes were liberated. Until recently the hydroid Cory-
morpha nana Alder 1859 has been almost universally accepted as the hydroid
of this medusa (e.g. Kramp, 1927; Mayer, 1910). Browne (1896), alone of
modem authors, was convinced that it was not the right hydroid of this
medusa. The description given by Alder for C. nana differs in so many respects
from that of C. annulicornis that they cannot possibly be the same species. The
newly liberated medusae, however, are rather similar, and the medusa of
C. nana may prove to be another species of Euphysa.

* There is a close similarity between these two hydroids and Bimeria vestita Wright 1859
which has fixed gonophores. It is premature at present to place these species in Bimeria. This
genus has been united with Garveia Wright, which has no tubular perisarc sheaths covering
the tentacles of the hydranth, by some authors, e.g. Torrey (1902), Browne (1907), and Stechow
(1919), while others, e.g. Fraser (1937), have kept them separate. A revision of the Bimeria-
Garveia hydroids is greatly to be desired.
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Although the figures of both hydroid and medusa are by no means typical,
the hydroid, described by E. S. Russell (1906) as Trichorizabrunnea(Rhizo-
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Fig. 8 a, b. Corymorpha annulicornis M. Sars: a, expanded polyp with medusa buds, Herdla,
12. viii. 37; b, young medusa newly liberated from the hydroid, Herdla, II. viii. 37.

trichia of Stechow, 1919), is undoubtedly identical with Corymorpha annulz'-
corms.

Having seen young specimens of C. annulicornis alive at Herdla I have now
no hesitation in referring the specimens I described from Plymouth (Rees,
1937) as Heterostephanus sp. to this species.
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Dahlgrenella farcta Miles 1937 is very closely related if not identical with
Corymorpha annulicornis. The validity of the genus Dahlgrenella will be dis-
cussed later in this paper.

The hydroids were obtained at Herdla with a similar" mud-tangle"
apparatus to that described by Miles (1937). The list of localities where the
hydroid was found is given below:

9. viii. 37. Yps0sund, 7° m., II specimens.
9. viii. 37. 1o, 20 m., 3 specimens.
9. viii. 37. Rosslandspollen, 3°-4° m., 4 specimens.
9. viii. 37. Herdlafjord, IOOm., 2 specimens.
14. viii. 37. Mangerfjord, 200-3°0 m., I specimen.
18. viii. 37. Yps0sund, 70 m., 33 specimens.
4. ix. 37. Yps0sund, 7° m., 12 specimens.

The two specimens from the Herdlafjord were obtained by Dr Huh in his
"sledge dredge", and the single specimen from the Mangerfjord by washing
and sieving the mud from the upper part of the trawl netting. All the other
specimens were obtained by dragging the" mud-tangle" along the bottom for
20 min. Each record represents a single haul.

Of all the specimens obtained about 5° per cent carried medusa buds, about
10 per cent were fully grown without buds, and the remainder were young
polyps.

Five young hydroids of this species were obtained from Jennycliff Bay,
Plymouth Sound, on September 27 1937.

THE HYDROID.The stems are unbranched consisting of a claviform or club-
shaped head and a tubular hydrocaulus (Figs. 8,9). The limits ofthe hydranth
and the stalk are not always clearly marked; in some specimens the head merges
imperceptibly into the stalk. The head varies greatly in shape and carries two
whorls of tentacles. Some idea of the variation in number of the tentacles and
in the size of the medusa-bearing polyps can be obtained from the following
table. The measurements are from specimens fixed in Bouin's fluid. When
alive the polyps can expand to four or five times the length of the contracted
state:

Measurements in mm.
Total length
Length of head...
Diameter of head
Length of hydrocaulus
Diameter of hydrocaulus
Number of oral tentacles
Number of aboral tentacles ...
Number of medusa buds

I'I5-4'55
0,6 -I'8

0'35-0'9
0'I5-I'8
0'2 -0'5
3-8
6-14
1-27

The oral tentacles are capitate and generally four in number. The aboral
tentacles are moniliform, situated near the posterior end of the hydranth;
their usual number is eight to ten.
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The aboral tentacles consist of longer and shorter tentacles which alternate
and appear to be in two closely approximated whorls, the longer tentacles
always arising a little in front of the shorter tentacles. This can only be seen
in fully developed individuals. In full-grown polyps bearing medusa buds the
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Fig. 9 a-c. Corymorpha annulicornis M. Sars: a, polyp with medusa buds, body contracted,
tentacles expanded, Herdla, 10. viii. 37; b, young polyp developed by asexual budding
from the stolon, Herdla, 9. viii. 37; c, polyp with an asexual body in the stolon, Herdla,
4. ix. 37.

number of annulations on each aboral tentacle varies from six to twenty-five.
At the posterior end of the hydranth there is a whorl of three to six backwardly
directed papillae, and there are also occasionally some on the upper part of the
hydrocaulus. One individual had three of these processes, and three other polyps
had one each. Similar processes are found scattered on the upper part of the
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hydrocaulus of Dahlgrenellafarcta; according to Miles (1937) they develop into
anchoring filaments, but I sawno indication of this in my specimens. The original
specimens taken by Sars near Bergen seem to have been much larger than
mine from the same district. His polyps possessed eight to ten oral tentacles,
about twenty aboral tentacles and six to eight backwardly directed papillae.

The simple hydrocaulus is covered by a distinct slightly gelatinous mem-
brane which covers the greater part of the hydrocaulus. When the hydrocaulus
is expanded the membrane forms a smooth loose-fitting sheath reaching two-
thirds of the way up the hydrocaulus; when the hydrocaulus is contracted the
membrane contracts with it and appears to be transversely wrinkled. It is
almost always covered with fine particles of mud which adhere to it. Below the
base of the hydrocaulus the tube may narrow abruptly to form an irregularly
branched or unbranched stolon which serves as an anchoring filament. In
specimens which have been kept alive in small glass dishes, very thin hair-like
anchoring filaments or frustules frequently appear from the posterior fourth
of the hydrocaulus and fix the animal securely to the substratum. In the
specimens I kept there were never more than ten of these filaments.

Among the eleven specimens obtained from Yps0sund on August 9 1937
there was one polyp with an asexual bud developing from the body of the
hydranth. It was a reversed bud similar to the one described (Rees, 1937)
for this species from Plymouth. In this instance no tentacle of the parent
polyp was carried away by the bud, which had four oral and four aboral rudi-
ments of tentacles. As in the Plymouth specimen the parent polyp was im-
mature and without gonophores.

The development of young polyps from the stolon is common in this hydroid,
and for this YpS0sund proved to be the most interesting station. Such buds
have been described by Broch (1937) for Corymorpha annu/icornis and by
Miles (1937) for Dahlgrenella farcta. * Broch notes the presence of a rounded
body in the stolon below the hydrocaulus and suggests that it may be a schizo-
spore. In the material from YpS0sund (September 4 1937) there are several such
bodies in the periderm of different polyps. In one the lower part of the hydro-
caulus was becoming constricted off (cf. D. farcta); in another the proximal
end of the periderm contained a rounded body (Fig. 9 c). It has already been
mentioned that a large percentage of the polyps found were very young ones.

Few, however, of these young polyps were attached by their stolons to the
parent polyps, and it is very probable that, in the process of washing and
straining the mud, the thin periderm, connecting most of them to their parent
polyps, becomes severed.

The youngest polyp still attached to its parent polyp by the periderm pos-
sessed four oral tentacles, four aboral tentacles and four backwardly directed
processes (Fig. 9 b).

* Murbach (1899) has also described such buds in Hipolytus peregrinus, a form which
approaches nearest to Corymorpha obvoluta Kramp and with which it is almost certainly
cogeneric. .
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Measurements of this bud (when alive) are given below:
Measurements in mm.

T otallength . ..
Length of head
Diameter of head
Length of hydrocaulus
Diameter of hydrocaulus

1"75
0"65
0"32
1"1
0'12-0"2

The oldest bud still attached to its parent by the periderm had seven
medusa buds and a proximal whorl of ten tentacles. *

Broch (1937) suggests that the British species of Vorticlava, V. humilis
Alder 1856 and V. proteus Wright (1863), may possibly be young Corymorpha
annulicornis, but I cannot agree with this suggestion. Alder and Wright ex-
amined their specimens alive, and it is hardly likely that such careful workers
would have missed such a striking feature as the annulation of the tentacles
had the tentacles been annulated. It appears more likely that these young forms
are larval tubularians as suggested by Brink (1925).

SEXUALREPRODUCTION.The medusa buds are borne singly or in groups of
two to six just above the aboral whorl of tentacles. It is questionable whether
the small protuberances on which these buds are borne can be called blasto-
styles. Each bud is naked. It arises as a globular swelling which gradually
enlarges, becoming bell-shaped. The manubrium and the four radial canals
develop, and at the margin of the bell opposite one of these radial canals a
small finger-like tentacle is formed (Fig. 8 a). The tentacle as it grows bends
inwards like a hook and develops two or three nematocyst batteries. At first its
colour is green, but when the medusa is about to be liberated it becomes golden
yellow.

When liberated the medusa (Fig. 8 b) is of a deep bell shape; the jelly is
unifonnly thin and there are a few large scattered nematocysts on the ex-
umbrella. The velum is well developed. The stomach is tubular and well
developed; the mouth is simple. The stomach is about two-thirds of the length
of the subumbrellar cavity. The four radial canals and the ring canal are nar-
row. There is only one tentacle; this is short and club-shaped when contracted,
when expanded it is moniliform, having two or three nematocyst batteries.
The tentacle bulbs on the other perradii are small and rudimentary. Each bulb
clasps the margin of the bell.

Newly liberated medusae are when alive 0'55-1'0 mm. in height by 0'55-
1'0 mm. in diameter. Individual medusae range from brightly coloured speci-
mens to almost colourless ones. The subumbrella and radial canals are faintly
pink in some, in others colourless. In brightly coloured medusae the ring canal

* Since this paper was written I have received from Dr Huh a species of Corymorpha ob-
tained in the Trondheimsfjord from a depth of about 480 m. It approaches very near to and
may be identical with C. annulicornis. It is much larger than my Herdla specimens, having a
total length of 9"S rom. There are well-developed branched blastostyles bearing gonophores
which are distinctly medusoid in form" Without more knowledge of the gonophore, however,
I prefer not to refer this specimen to C. annulicornis.
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appears as a crimson circle. There is always a crimson pigment spot at the tip
of the manubrium, the remainder is yellow, sometimes with brownish pigment
at the base. The upper part of the tentacle bulbs including the junction of the
radial and ring canals is vivid scarlet or crimson with a few black pigment
granules at the ends of the radial canals. The single tentacle is golden yellow
in colour and the lower part of the tentacle bulbs which clasp the margin are
also yellow.

The newly liberated medusae and the various stages seen in the townets at
Herdla confirm Broch's opinion that this species is identical with Euphysa
aurata Forbes. The newly liberated medusae (of which one was captured in the
townets) correspond to those described by Browne (1896). Browne states
that: "The shape of the umbrella, of the tentacle bulbs, and of the large tentacle
is similar in all stages: thus there is no difficulty in identifying the earliest
forms."

The youngest stage captured in the Herdlafjord on September 2 1937 was
obviously a newly liberated specimen and differed in no way from those
already described. It was 0'75 mm. in height by 0'7 mm. in diameter.

A slightly older specimen caught in the Hjeltefjord on September 23 1937
possessed a slightly thicker jelly and a slightly longer tentacle. It was immature
and was 1'1 mm. high and 1'°5 mm. in diameter.

A ripe male medusa was obtained in a haul in the Hjeltefjord south ofToska
on September 21 1937. It only differed from specimens previously described here
in its greater size, greater thickness of jelly, length of tentacle and the presence
of the gonad on the manubrium. It was 2'5 mm. high by 2'0 mm. in diameter.

Euphysa aurata is the only species of its genus with the same distribution as
the hydIoid Corymorpha annulicornis. According to Kramp (1927) the medusa
occurs from the English Channel to the Murman coast. It has also been re-
ported from Greenland (Kramp, 1926) and from the Mediterranean. It is
very common along the Scottish coasts and along the Norwegian coast.

The records of the hydroid are few, probably because the species is a
mud-living form and necessitates a special apparatus to catch it. Sars (1859)
found two species at Floren (Sondfjord) in the Bergen district. Russell (1906)
has recorded it from the Firth of Clyde as Trichorhiza brunnea, and the present
writer has found it abundant at Herdla (Bergen), and also less commonly at
Plymouth.

The only other north European species of Euphysa is E. tentaculata (Linko
19°4) which is only known from the Barents Sea and a few localities in the
southern Kattegat and the Belt Sea (Kramp, 1927).

It is therefore almost certain that the medusa E. aurata can be linked with
the hydroid Corymorpha annulicornis.

The species was originally described by Michael Sars (1859) as C. ? annuli-
cornis: Sars himself was doubtful which generic name this species should bear.
Allman (1864 a) erected the genus Heteractis (later he changed it to Hetero-
stephanus) for this species because of the peculiar ringed nature of the proximal
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tentacles. Recently the species has been redescribed by Broch as Corymorpha
(Euphysa) annu/ieornis. This raises the question of what name the species
should bear.

The capitate oral tentacles, the moniliform aboral tentacles, the backwardly
directed papillae, the few frustules, the almost sessile gonophores and the
characters of the medusa all apparently justify the separation of this species
from Corymorpha. Indeed, the medusae have been kept under different genera,
viz. Corymorpha (Steenstrupia) and Euphysa.

The separation seems justified when we compare the hydroid of C. nutans
with the hydroid of the present species, but if all other species of Corymorpha
are taken into consideration it appears evident that the so-called generic cha-
racters of Heterostephanus are possessed by other species of Corymorpha.

C. obvoluta Kramp 1933 possesses, like C. annulieornis, moniliform proximal
tentacles, sessile gonophores and backwardly directed papillae. It differs in
having (among other characters) fixed gonophores, a well-developed periderm
and moniliform oral tentacles. The relations of C. obvoluta to other Cory-
morphinae has been fully discussed by Kramp (1933), and so they need not be
discussed here.

The chief difference distinguishing medusae of the genus Steenstrupia from
Euphysa is the presence of an apical projection to the umbrella which is per-
haps more suitable as a specific character than as a generic one.

It may be that all species of Euphysa are liberated from Corymorpha
hydroids with moniliform aboral tentacles, but at present it is premature to lay
too much stress on the significance of these annulations because the hydroids
of all Euphysa medusae (except Corymorpha annulieornis and Dahlgrenella
farcta) are unknown. For the present there is no justification for separating
Euphysa from Corymorpha, and the species described here has been referred
to as C. annulieornis. Now that the hydroid has been linked with the medusa
Euphysa aurata Forbes the name of both hydroid and medusa must become
Corymorpha aurata (Forbes 1848)* if the dual classification is eventually
superseded.

Miles (1937) founded his genus Dahlgrenella chiefly on the peculiar asexual
reproduction of his hydroid. It has been shown by Broch (1937) and in the
present paper that budding from the stolon takes place normally in Cory-
morpha annulieornis, and there is now no reason why the species should not be
included in the genus Corymorpha as C. fareta. Even if it should become
necessary to remove these species from Corymorpha, then the claims of
Euphysa Forbes 1848 and Heterostephanus Allman 1864 would have priority
over Dahlgrenella Miles 1937, and also over Hipolytus Murbach 1899. The
medusa liberated from Corymorpha farcta is a typical Euphysa and may pos-
sibly be the immature stage of E. virgulata A. Agassiz 1865 which is common
along the American North Atlantic coast. Opinion is divided as to whether

* Corymorpha Sars 1835 has priority over Euphysa Forbes 1848, and the species name:
"aurata" Forbes 1848 has priority over" annulicornis" Sars 1859.
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this species is distinct from E. aurata (see Mayer, 1910, p. 35). The hydro ids
Corymorpha annulicornis and C. farcta are very closely related and may prove
to be identiCal.

Campanulina paracuminata n.sp.

A small colony of a Campanulina was found on a clinker trawled in the
Cattewater, Plymouth, on February 41936. As the colony was not reproducing
it was kept in a finger bowl and fed at intervals. On October 3 the colony was
transferred to the apparatus described by Rees & Russell (1937). Here the
polyps were able to feed more satisfactorily and more rapidly, and by March 7
1937, more than a year after its capture, the colony was in a thriving condition
with about fifty hydranths. Gonophores were observed for the first time on
April IS 1937, and two days later medusae were liberated.

The trophosome of the hydroid appeared to be almost identical with
Campanulina acuminata (Alder), but my colony was less branched than the latter
and very rarely possessed more than two polyps on the same hydrocaulus. The
structure of the newly liberated medusa showed that the hydroid was distinct
from C. acuminata.

THE HYDRoID. The stems were slender rising to a height of 1'5-2'5 rom.
from a branched creeping stolon. The stems were imperfectly annulated
throughout their length, being 0'°5 rom. in diameter. The hydrocaulus carried
one or two hydranths, the second hydranth usually arising just below _the
hydrotheca of the terminal hydranth. The hydrothecae were cylindrical, square
below and tapering to a fine point above (Fig. 10 a). Their perisarc was thin
and finely striated along their length; they were 0'38-0'42 rom. long by 0'09-
0' I rom. wide. The hydranth was very extensile and might extend to a height
of 1'1 rom. from the base of the hydrotheca. There were about twenty tentacles
around the base of a bluntly conical hypostome. These were united at the base
by a well-developed membranous web. This web usually contained a number
of large bean-shaped nematocysts approximately 0'015 rom. in length (Fig.
10 b). With chlorazol black E these bodies stain a dense blue-black and can
then be seen in numbers scattered in the coenosarc of the stolon and hydro-
caulus and also in the body. Their number and arrangement was never con-
stant; very few were present in the earliest polyps seen. The tentacles extended
to a maximum length of 0,6 rom. They had an endodermal core of a single row
of cells, and the nematocysts were irregularly distributed. The hydranths could
not be distinguished from those of Campanulina acuminata with which they
were compared in the living condition. Both colonies were grown in the
laboratory, and their mode of branching may not be typical of colonies ob-
tained from nature.

Gonophores were observed on April IS. These were borne on the hydrocauli
just below the hydranths (Fig. 10 a). The fully developed gonophores were
large and cylindrical and attached to the hydrocaulus by an imperfectly ringed
stalk of varying length (but always shorter in length than the gonotheca itself).

JOURN, MAR, RIOL. ASSOC, vol. XXIII, 1938
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Fig. 10 a-c. Campanulina paracuminata n.sp.: a, single polyp with a fully developed gono-
phore, Plymouth, 4. ii. 37; b, a small portion of the web of a hydranth showing the bean-
shaped nematocysts, Plymouth, 20. iii. 37: c, newly liberated medusa with a diameter of
1'1 mID., Plymouth, 22. ii. 37.
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The gonotheca and stalk were 0'75-1'1 rom. in length, while the diameter was
0'3-0'4 rom. The gonophore contained one medusa (rarely two), borne on
a thin blastostyle which enlarged distally to form a distinct cap to the gono-
theca. When fully developed the medusa escaped from the gonotheca partially
by its own efforts and by partial collapse of the thin membranous gonotheca
which regained its shape once the medusa came out.

THE MEDUSA.The newly liberated medusa was of a deep bell shape a little
higher than wide (Fig. 10 c). It was 1'4 rom. high and 1'1 rom. in diameter.
The jelly was moderately thick and had a slight depression at the apex. There
was a conspicuous band of nematocysts on the exumbrella just below the
middle or widest part. The velum was broad. The stomach had a slight apical
projection; it was short and quadrangular in section; the mouth had four simple
lips. The four radial canals and ring canal were narrow. There were two opposite
perradial tentacles with elongated bulbs and two smaller perradial opposite
bulbs without tentacles. There were eight closed globular marginal vesicles,
adradial in position, each with a single concretion. There were no excretory pores.

This species is more closely related to Campanulina acuminata (Alder 1857)
than to any other known species of Campanulina. C. tenuis van Beneden 1847
was regarded by Alder as identical with his C. acuminata, but even if (judging
from van Beneden's figures) it may possibly prove to be distinct from C.
acuminata, it is certainly quite distinct from my species. A comparison of the
trophosome of my species with that of living C. acuminata, kindly sent to
Plymouth from Cullercoats by Dr H. O. Bull, revealed no visible difference
between the trophosome of the two species. The C. acuminata sent by Dr Bull
was kept for six months under the same conditions as my species. Both
colonies produced gonophores at the same time and so it was possible to com-
pare the newly liberated medusae. The essential differences between the two
species are indicated below.

Umbrella,

Campanulina acuminata
(Alder)
Medusa

Deep bell-shaped with a
fairly thick jelly. No
apical depression.

Nematocysts, Scattered over the whole
exumbrella.

Colour of subumbrella,
Colour of stomach.
Colour of tentacles.

Vivid yellowish green,
Colourless,
Yellow with two lateral

strips of blue-black.

Height.
Diameter.

1'6mm.
1'6mm.

Campanulina paracuminata
n.sp.

Medusa

Deep bell-shaped a little
higher than wide; jelly
less thick. Apical de-
pression present.

Confined to a band around
the lower middle part
of the exumbrella.

Vivid bluish green.
Reddish yellow.
Yellow with a single cen-

tral strip of blue-black
pigment.

1'4mm.
1'1mm.

3-2



36 W. Jo REES

Wright (1861) reared the first polyps of a webbed Campanulina hydroid
from the planulae of Aequorea vitrina Gosse. He declared that, as far as he
could recall, the young form which he reared from A. vitrina was identical with
the hydroid of Campanulina acuminata. Strong (1925) has reared the first
polyps of an Aequorea, A. victoria (Murbach & Shearer 1903), giving the
hydroid the name Campanulina membranosa.

I am much indebted to Mr F. S. Russell for permission to make use of his
unpublished observations on the life history of C. acuminata. Several young
medusae found in the plankton at Plymouth, corresponding to the newly
liberated medusae of C. acuminata but in later stages of development, leave
no doubt that the medusa develops into a species of Aequorea. One specimen
found on May 23 1934 was 108illill. high by 2'5 illill. wide and had a bell-
shaped umbrella a little wider than high and a fairly thick jelly of uniform
thickness. It possessed four radial canals, four fully developed tentacles, four
small interradial tentacles and eight adradial rudiments. The stomach was
short, quadrangular in section, with four simple well-developed oral lips.
In colour it agreed exactly with the newly liberated medusa of C. acuminata.

Another specimen found on November 7 1935 was 401illill. in diameter.
It was in a much more advanced stage than the previous specimen. The
umbrella was dome-shaped with a thick apical jelly becoming thin towards the
margin. The stomach reached to about half the height of the subumbrellar
cavity and its oral lips were further developed. It possessed eight complete
radial canals and eight developing canals. There were four radial tentacles,
four interradial tentacles, eight adradial tentacles and sixteen rudiments of
tentacles between every two tentacle bulbs. The marginal vesicles were
twenty-six in number with concretions varying from one to four in number.
The subumbrella was a bright yellowish green in colour, and the tentacle
bulbs were yellow with two lateral strips of blue-black pigment. The
specimen had the appearance and characters of young Aequorea and was
identified as such. Campanulina acuminata and the hydroid of Aequorea
vitrina are sUfficiently related to Campanulina paracuminata n.sp. to permit the
supposition that the medusa liberated from C. paracuminata develops into a
species of Aequorea. Our knowledge of the various species of Aequorea is still
very unsatisfactory, and I have therefore placed this species provisionally in
the genus Campanulina van Beneden 1847 as defined by Hincks (1868). *

The species may be defined as follows:

Campanulina paracuminata n.sp.

Stem slender, more or less branched, imperfectly annulated throughout,
branches developed on the hydrocaulus a little below the hydranth. Hydro-
thecae thin, membranous, finely striated longitudinally, elongate pod-shaped,
square below and tapering to a fine point above. Polyps extensile with about

* It is not proposed here to discuss the various so-called species of Campanulina which
have been referred to this genuso
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twenty tentacles, united for about one-fifth of their length by a membranous
web with bean-shaped nematocysts embedded in it.

Gonothecae large, cylindrical, with an imperfectly ringed stalk; borne later-
ally on the primary stems.

Medusa, pale bluish green, umbrella deep bell-shaped, a little higher than
wide with a band of nematocysts confined to the lower middle part of the sub-
umbrella and with an apical depression. Stomach short,' quadrangular, with
four simple lips. Two opposite marginal tentacles and two bulbs without
tentacles; bulbs yellow with a single central strip of blue-black pigment.
Marginal vesicles adradial, each with one concretion.

NOTES ON OTHER HYDROMEDUSAE

Boreohydra simplex Westblad 1937.
Ten specimens of this interesting hydroid were collected on August 9 1937

at Yps0sund, Herdla, at a depth of 7° m. The specimens were 1'0-1'75 rom.
in length and the oral tentacles were four in number. Except for their slightly
greater size, the specimens differed in no respect from the description given by
Westblad (1937). He found the species in two localities on the Norwegian
coast, in the Ramfjord and at Tromso. Eleven specimens were found by Dr
Joran Huh in the Balsfjord, Tromso; they were identical with my species from
Herdla.

Stauridium productum Wright 1858.

Synonyms: Coryne cerberus Gosse 1853.
Perinema cerberus Stechow 1923.

A colony of this hydroid was grown from a stolon on a stem of Tubularia
indivisa obtained at Bogn0stmromen on August 14 1937. The stem of the
Tubularia, which also had other hydroids growing on it, was placed in a similar
apparatus to that described by Rees & Russell (1937), which Professor Brink-
mann had specially set up for my use. The polyps which I reared from this
colony at Herdla and later at Plymouth * were very similar to those figured by
Hartlaub (1895). The development of the hydranth is quite distinct from that
of Staurocoryne filiJormis Rees 1936. The developing hydranth first grows
three or four capitate oral tentacles, and next the four or five filiform tentacles
at the proximal end are developed (Fig. II a). At this stage the hydranths look
exactly like Coryne cerberus Gosse, and I agree with Hartlaub that the two
species are identical. The young hydranth corresponding to C. ,-erberushad a
length of 0'25 rom. and a diameter of o.11 rom. Additional whorls of tentacles
(rarely more than one or two) are developed between the oral whorl and the
filiform whorl. In the colony I reared, most hydranths never developed more

* Three species of hydroid were brought back to Plymouth from Herdla in a thermos flask.
These were Bougainvillia muscoides, Stauridium productum and a species of Syncoryne; they
are still alive in my beakers (28. ii. 38).
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than two whorls of capitate tentacles (Fig. I I b). The oral whorl developed
five or six tentacles in all; this agrees with Hartlaub's observations on this
species. No medusa buds have developed to date (28. ii. 38).
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Fig. 11a, b. Stauridiumpraductum:a, young

hydranth, Herdla, 20, viii. 37; b, fully de-
veloped hydranth, Herdla, 20. viii. 37.

Fig. 12. Stauracaryne fiZzfarmis; single
hydranth, Plymouth, 5. iv. 37.

Measurements of this colony are given be~ow:
Measurements in mm.

Length of hydranth ...
Diameter of hydranth ...
Diameter of hydrocaulus
Diameter of stolon...
Total length of oral tentacle ...

1'0 -1.8

0'15-0'23
0'10
0'15
0'20-0'3

The trophosome of the hydroid can easily be distinguished from Staura-
caryne fiiifarmis by its more delicate growth, the smaller hydranths, the few
whorls of tentacles and by the -development of the whorl of filiform tentacles
immediately after the oral whorl.

Staurocoryne filiformis Rees 1936.

A small colony of this hydroid was found on a Pecten shell dredged from
New Grounds, Plymouth Sound, on March 16 1937. Previously this hydroid
was only known from a colony reared in the Plymouth Laboratory (Rees,
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1936). The colony from nature differed from that reared in the laboratory only
in the slightly smaller size of the hydranths and in the more irregular distri-
bution of the tentacles (Fig. 12). There were four filiform tentacles which later
increased to five in number. They carried a few scattered nematocysts.
Identification was verified when the colony developed styloid gonophores two
months later.

SUMMARY

The newly liberated medusa of Perigonimus muscoides M. Sars has been
found to be a Bougainvillia. A specimen from the plankton points to the ex-
treme probability that it can be regarded as synonymous with a previously
described medusa, B. nordgaardi (Browne). The name of both hydroid and
medusa now becomes B. muscoides (M. Sars 1846).

The systematic importance of the above discovery is discussed, and the
genus Rhizorhagium M. Sars 1877 is redefined to include all those species of
" Perigonimus" with fixed gonophores, viz. Rhizorhagium roseum, R. sarsi,
R. antarcticum, R. formosum, and a new species, R. album, from the Cornish
coast.

Variations in the form of the hydroid of Leuckartiara octona are described.
The newly liberated medusa of Perigonimus abyssi G. O. Sars is figured for the
first time and the species referred to the genus Leuckartiara.

A new Bimeria-like hydroid, Thamnostoma russelli, is described. The
characters of the medusa indicate that it belongs to the genus Thamnostoma
Haeckel, and the characters of the hydroid show that the genera Thamnitis
and Thamnostoma must be united.

Corymorpha annulicornis M. Sars is redescribed from living specimens and
the medusa is shown to be Euphysa aurata Forbes. It must henceforth be
known as Corymorpha aurata (Forbes).

A new species of Campanulina, C. paracuminata, with its young medusa is
described from Plymouth.

Notes are included on Boreohydra simplex, Stauridium productum and
Staurocoryne filiformis.
. Certain points in the synonymy of all these species are discussed.
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