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On Rearing the Hydroid Zanclea implexa (Alder) and its
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DESCRIPTIONSof the hydroid Zanclea implexa (Alder)' in British waters
have been given by the following authors, Alder (1857, as Tubularia
implexa and Corynepelagica), Allman (1859, as Coryne Briareus), StrethilJ
Wright (1859) and Alder (1862 as Coryne implexa), Allman (1864 as
Zanclea implexa and 1872 as Gemmaria implexa) and Hincks (1872, as
Zanclea (Gemmaria)implexa). All these descriptions have been based upon
full grown colonies in which the hydranths had a perisarc on the hydro-
caulus. .

We have recently had the opportunity of following through the
complete development of a colony of Zanclea and have reared the medusffi
to an adult stage. During their course of development both the hydroid
and medusa undergo changes which have systematic importance. For
this reason it is worth giving an account of our observations in some
detail.

THE HYDRO!D.

On February 3rd, 1936, a small piece of the basal stem of a colony of
Eunt'cella verrucosa dredged from the Eddystone grounds was placed in
a bowl of pure sea water. This had on ita small colony of an encrusting
polyzoan. On February 6th there appeared growing out from this colony
minute columnar stalks, which four days later developed at their apices
five small protuberances (Fig. 1, A). These outgrowths grew into short'
capitate tentacles and at the same time a few scattered tentacles were
developing from the sides of the body so that by February 11th the
hydroid had assumed the appearance shown in Figure 1,B. This hydroid
was very minute and extensile, and when fully extended measured about
1.5 mm. in length. The hydroid app'3ared to spring from a naked stolon



108 F. S. RUSSELL AND W. J. REES.

with no visible perisarc and no trace of a hydrocaulus. By the 17th the
whole colony had died down, but it started to grow up again on the 19th,
and on February 20th had developed to the stage last mentioned. By
the 24th the hydranths had apical whorls of five tentacles and about
fifteen tentacles irregularly distributed over the body. All the tentacles
were capitate and t~e knobs of the apical tentacles slightly larger than
those of the others. A creeping stolon with developing perisarc was now
clearly visible in places. On February 28th some of the hydranths had
six tentacles in the apical whorl, but the majority still had five. There
was still no visible perisarc on the hydrocaulus. On March 4th there were
about 30 polyps, all confined to the polyzoan and the proportions of those
with 6 or 5 apical tentacles wa.s about 1 to 2. There were still about
15 tentacles on the body. By March 15th it was evident that the hydroid
was a species of Zanclea; the ~umber'of tentacles now varied from 20 to
26 in all, and the hydranths were about 3.5 mm. in length when fully
extended (Fig. 2). It was noted that it " differs from Zanclea implexa by
its smaller size, fewer tentacles, and absence of perisarc on the hydro-
caulus. "

By the 23rd the polyps had grown considerably in size; they were
now very tall and extremely extensile, reaching a length of nearly 10 mm.
(SeeFig. 3). There were about 40 tentacles in all. At the same time many
had developed short ringed perisarc on the hydrocaulus. The hydranth
was almost perfectly cylindrical in shape, only broadening slightly in the
region from which the apical whorl of 6 tentacles sprang. The endodermal
core of the hydranth was red and the proboscis white. The colony had
now been growing for six weeks, when on March 24th very small polyps
were noticed springing up amongst the others. . In these the tentacles
were reduced in size and number; they were short. .and.there were only
10 to 12 tentacles on the hydranth body some of which were mere knobs.'
Below the tentacled region of the hydranth small medusa buds were
developing. An individual drawn on March 26th had four large buds,
approximately radially disposed, each with a smaller bud on its supporting
pedicel. A drawing of a portion of the colony as it appeared on March 28th
is given in Figure 3. .

On March 30th some of these medusiferous polyps were nearly as long
as the original vegetative p,)lyps, but the tentacles were stunted and
reduced in number. There were no. tentacles below the .medusa buds.

On April 1st the first m~dusre,were liberated and identifiable' as Zanclea
implexa (after Allman, 1872). For many weeks after thismedusre were
being produced and the medusiferous polyps showed considerabl~ variation.
In some the medusa buds were arranged in a fairly compact whorl; in
others they were much more scattered, though always below the tentacles.
In some the tentacular portion of the hydranth was much reduced so
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FIG. I.-A. First appearance of developing hydranth of Zanclea implexa ; Plymouth,
1O.ii.36.

B. Early stage of hydranth of Zanclea implexa, 1.25 mm. in height;
Plymouth, 11. ii.36. Del. F.S.R.

FIG. 2.-Portion of young colony of Zanclea implexa, hydranths 3 mm. in height;
Plymouth, 15.iii.36. Del. F.S.R.

FIG. 3.--Portion of colony of Zanclea implexa, height of longest polyp, fa. 10 mm.;
Plymouth, 28.iii.36. Del. F.S.R.
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that there were only about 8 tentacles and the basal portion of the column.
was thicker; in extreme cases the polyps were reduced to mere blastostyles
(see Fig. 4). On April 20th some of the medusiferous polyps, now 10 mm.
long when fully extended, appeared to be regenerating into normal
vegetative polyps; those whi:ch had liberated all their medusffi had
tentacles increasing in number and size, and others on which there were
still medusa buds had tentacles developing below the buds (Fig. 4). The
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FIG. 4.-Showing different types of medusa bud formation, in colony of Zanclea implexa,
Plymouth. A, C, 4.iv.36; B, 30.iii.36; D, 20.iv.36. Del. F.S.R.

FIG. 5.-Portion of old colony of Zanclea implexa regenerating, 2:5 mm. in height;
Plymouth, 1O.vii.36. Del. F.S.R.

whole colony had now increased con.siderably in size and was spreading
over the substratum around the Polyzoan colony. The perisarc on the
hydrocaulus was now quite distinct. The colony lived on producing
medusffi in great numbers, but apart fr0m noting that the colony tended
to die down and regenerate in the middle of May little further attention
was given to it for a time beyond keeping it supplied with food. The
development of perisarc was still proceeding strongly and measurements
of the hydrocaulus on May 30th gave the following results.

Length of perisarc in mm. 0'4 0.7 0.45 0.5 0.6
, Width.?fperisarc in mm. 0.17 0.19 0.14 0.16 0.15

One individual had a hydrocaulus with perisarc 1 mm. long.
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The production of medusre continued throughout June. On July 7th
after much of the colony had died down new small polyps were developing
in the old perisarc tubes, so that they now appeared as in some of the
earlier figures (Fig. 5) but with pronounced perisarc on the hydrocaulus.

The colony, which had been kept in a beaker in which the water was
agitated since February 13th, was still alive in October.
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FIG. 6.-Portion of p<crisarcof old colony of Zanclea implexa, showing annulation
at base of hydrocaulus; Plymouth. Del. W.J.R.

FIG. 7.-Perisarc of hydrocaulus of regenerating hydranth of Zanclea implexa,
showing new perisarc forming inside old perisarc membrane; Plymouth,
12.vii.36. Del. F.S.R.

The hydroid had the three types of nematocysts described by Bruckner
(1914), namely large and small oval nematocysts, and large elongated bean-
shaped nematocysts. These latter were situated in the hypostome region.

Measurements of the nematocysts gave the following dimensions:

Small oval

Large oval
Large elongated

Averagelength.
0.007 mm.

0,013 "
O'OZl " *

* Range, 0.020-0.024.

Averag!\ breadth.

0.006 mm.
0.012 "
0,008 "
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The pen'sarc. In the earliest stages there is no visible perisarc. All
perisarc must begin as a thin transparent membrane which gradually
becomes thickened and visible as a horn-coloured layer. In older
individuals the perisarc was well developed both on the hydrorhiza and
on the hydrocaulus. The hydrocaulus which grows off approximately
at right angles to the hydrorhiza is sometimes strongly ringed at its base
(Fig. 6). Above the annulation the hydrocaulus continues as a simple
tube often irregularly corrugated and ::.t its upper end the perisarc
becomes membranous and transparent as this region is the last to develop.
Several authors (seepage 119)have remarked on the appearance of an outer
periderm separated from-the main perisarc. The development of this outer
sheath is probably as follows. During the course of the growth of a colony,
the polyps frequently die down. A perisarc skeleton is thus left having at
its upper end the thin membranous mouth of developing perisarc. A new
polyp now grows up within the tube, and as it grows develops a new
perisarc. This grows up beyond the old tube, becoming thickened at its
lower end. This thickened region thus comes to lie within the upper
membranous Ferisarc of the old tube. In this way the appearance of
an outer periderm is produced, which is in reality the last perisarc to be
developed by the old polyp before it died down (Fig. 7).

The fact that this colony first appeared in association with a polyzoan
led to the supposition that other colonies of Zanclea might be found by
obtaining polyzoa. Accordingly a small piece of encrusting polyzoan,
Celleporaavicularis Hincks, * dredged near Stoke Point on March 17th was
placed in a finger bowl. On March 20th a colony of Zanclea was found
to be developing, and its course of development differed somewhat from
that just described. It had evidently already passed through its vegetative
stage.

The polyps first appeared as short knobbed projectjons of a pink
colour, on the surface of the polyzoan. On development each polyp had
an apical whorl of six tentacles, and a few scattered tentacles on the
body (Fig. 8, A). Mter three days they were about 0.5 mm. in height
(Fig. 8, C). On March 27th the first medusa buds appeared in a whorl
below the tentacles, which now numbered 15 to 20. No perisarc was
visible on any polyp. As the medusa buds grew, the upper tentacled
,portion of the hydranth became gradually reduced, in some the tentacles
were absorbed and the body of the hydranth' above the medusa buds
became shorter and thinner until the hydranth was reduced to a mere
blastostyle (Figs.S, ,R G and Fig. 10)~, The first medusm, 10 in number,
were liberated on April3rd and 20 to 30 medusm continued to be liberated
daily until the 20th of the month. Shortly after the first medusm appeared

* We are indebted to Miss A. B.«Hastings of the British Museum (Natural History)
for the identification of this polyzoan., .

"
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FIG. S.-A, B, C, D. Various stages of development of the vegetative hydranths of the
second colony of Zanclea implexa, Plymouth.

A, first appearance of the hydranths, 20.iij,36; B, a single hydranth two days later,
22.iii.36; C, a single hydranth, 23.iii.36; D, a fully developed hydranth with
developing perisarc, 26.vi.36.

E, F, and G, various types of medusa bud formation, 17.iv.36. Del. W.J.R.
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the blastostyle stems elongated considerably and many polyps reached
a length of 2 mm. (Fig. 9). At first the medusa buds developed more or
less in a whorl around the stem, but later two or even three whorls were
developed (Fig. 8, E). The majority of the medusa buds had a very short
stalk and younger buds rarely developed from this stalk. On the final
liberation of their medusm the blastostyles seemed to disappear overnight
and by April 22nd the majority had died down. Two or three days after
the disappearance of a blastostyle a very short hydranth developed in
its place which developed medusa buds two days later. By April 27th
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FIG. 9.-Portion of a single hydranth of second colony of Zanclea implexa 2-4 mm. in
height, showing medusa buds and a slight reduction of the upper portion of the
hydranth; Plymouth, 3.iv.36. Del. W.J.R.

FIG. 1O.-A, Hydranth of second colony of Zancka implexa with medusa buds almost
completely reduced to a blastostyle; Plymouth, 27.iii.36. .

B, Hydranth of second colony of Zanclea implexa completely reduced to a blastostyle ;
Plymouth, 27.iii.36. Del. W.J.R.

all the original blastostyles had died down and the new set of polyps were
differentiated into longer and shorter individuals. The shorter polyps,
0.4 mm. in height, were more numerous and developed medusa buds;
the longer polyps, 1 mm. in height, were sterile. On A.pril 30th all the
reproductive polyps had increased in length and were similar in appearance
to the original series already described. The vegetative polyps had now
grown to a length of 1.8 mm. By May 5th all the vegetative polyps also
produced and liberated medusm for a few days, but never became reduced
to simple blastostyles. More new polyps were observed growing up on
May 8th; these produced two whorls of medusa buds and were only
slightly reduced from the vegetative type on the 10th. By this time other
polyps growing up since the 8th were only slightly longer than the original
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polyps and developed medusa buds by May 15th; all these latter were
completely reduced to blastostyles by May 30th, and new shorter polyps
were growing up. This cycle was repeated three times during the month
of June. Until June 25th the colony had been kept in a finger bowl in
still water and there had been no visible perisarc on any polyp. It was
then transferred to a beaker in which the water was agitated and after
about a week a thin perisarc was seen to be developing round the bases
of the polyps (Fig. 8, D.).

It is to be noted that this colony differed slightly from the colony first
described in that the hydranths were shorter and there was a much greater
tendency to reduction to a complete blastostyle. A section of the
polyzoan colony showed the stolon penetrating deeply into the colony.

The association of this hydroid with a polyzoan is of interest and it
appears to be a veryfrequenthabit*. Hastings (1930and 1932)has brought
together observations of such associations and it is of interest to reproduce
here a remark made by Hargitt (1908). He records that the hydroid may
be found at Woods Hole on a variety of objects such as shells of Mytilus
and Pecten, Serpulid tubes, pebbles, water-logged wood and floating
Sargassum, but adds" In one particular, however, there has been an
interesting uniformity in every case which has come to my notice, namely,
the colonies are invariably associated with encrusting polyzoa, usually
Schizoporella or Membranipora." It would appear that polyzoa may be
one of the normal settling grounds for the larval stages of the hydroid,
but that in many instances as the colony grows older the stolon creeps
away onto the surrounding substratum. Stechow (1911) records it on
the foot of a Holothurian.

THE MEDUSlE.

When first liberated the medusro agreed closely in general appearance
with Allman's figure (1872, Plate VII, Fig. 3). The umbrella was bell-
shaped, 0,6 to 0,7 mm. in height and nearly of the same width. The jelly
was uniformly thin. The margin of the umbrella was somewhat square.
The four perradial exumbrella nematocyst chambers extended over the
surface of the exumbrella for slightly less or more than a third of its height
and were connected with the tentacular and non-tentacular bulbs by a
narrow channel. The numbers of nematocysts varied considerably from
4 to 17, generally 10 to 12, in the dilated portion, to 0 to 4 in the channel
itself. These nematocysts were generally more numerous in the chambers
on the tentacular radii than in those on the non-tentacular radii. The

stomach was cylindrical and did not exceed in length half the height of
the umbrella cavity. The mouth was simple and tubular, and beset with
nematocysts up to about 15 in number. The four radial canals and

* Nine more colonies developed on Polyzoa dredged off Plymouth (Oct. 1936).
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ring-canal were narrow, and a few large nematocysts, probably from the
exumbrella sacs, were occasionally to be seen in the circular canal. There
were two tentacles, each having up to 50 stalked capsules on their abaxial
surfaces; these capsules were 0.018-0.02 mm. long by 0.013 broad and
they contained 2 to 5 nematocysts, usually 3. They had vibratile cirri
which gave them a characteristic trembling movement.* The elongated
tentacular bulbs, and the non-tentacular bulbs were filled with nemato-
cysts. Meausffiwere occasionally liberated with no tentacles or with two
tentacles greatly reduced and having only a few stalked capsules. The
tentacle bulbs, non-tentacular bulbs and stomach were pale pink or
yellowish in colour (Fig. 11).

At a height of about 0.8 mm. the gonads were clearly visible as inter-
radial swellings, and there was now more pale yellow than pink in the
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FIG. ll.-Newly liberated medusa of Zanclea implexa, 0,68 mm.

in height; Plymouth,.l.iv.36. Del. :F.S.R.

tentacle bulbs. In some specimens the stomach extended about three-
quarters of the length of the subumbrella cavity. It is to be noted that
there was a tendency for the medusffi liberated from the ~econd colony
described above to have slightly longer stomachs and more elongated
exumbrella nematocyst channels. At 0.8 mm. the number of stalked
capsules on the tentacles had increased, 86 being counted on one tentacle.
In specimens about 0.9 mm. in height the gonads were further developed
and a bright carmine diffuse spot appeared in the upper half of each
tentacle bulb. In some the exumbrella nematocyst chambers had
lengthened and become less sac-like, extending half-way up the exumbrella
surface. Slight linear swellings were appearing in the middle region of
each radial canal. At the same time minute opaque dots were visible on
the umbrella surface arranged roughly in circular groups. In one specimen
a narrow umbilical canal was seen.

* This movement has been observed by Allman (1872) and Murbach (1899), but was
not seen by Hargitt (1904) or Bruckner (1914). Among the many medus:'e that we have
seen, however, we have only occasionally observed it.
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Great difficulty was experienced in getting the medusm to grow; the
largest specimens reached a height of 1.4 mm. They were females with
few eggs, generally 1 to 3 in each interradius. In some the stomach
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FIG. 12.-Mature medusa, Zanclea gemmosa, reared from the
hydroid Zanclea implexa, 1.4 mm. in height; Plymouth,
30.v.36. The tentacles have been cut short in the drawing,
and should have ca. 300 nematocyst capsules each. The
nematocystsin the tentacle bulbs are not shown. Del. F.S.R.

extended nearly to the margin of the umbrella. In some the jelly of the
umbrella had become thickened at its apex and in the four radii in the
region of the exumbrella nematocyst channels. The shape of the ex-
umbrella nematocyst chambers had altered, and they now had no sac-like
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dilatations, but extended upwards as linear channels for more than a third,
or even than a half, of the exumbrella surface; they contained 16 to 20
nematocysts, mostly in a single row, with occasionally two side by side.
There was no indication of any increase in size of the non-tentacular bulbs.
The number of stalked capsules on each tentacle had greatly increased
to approximately 300 and they measured 0.022 mm. in length by 0,015
in breadth. There were distinct linear swellings along the middle portions
of each radial canal, and the pattern of fine dotted circles on the umbrella
was quite obvious (Fig. 12).

DISCUSSION.

The historical literature on the synonymy of the species of Zanclea
and Gemmaria is long and involved. The salient points on which differ-
ences arise appear to be as follows;

The Hydroid.
1. The European species of Zanclea has a well developed, sometimes

annulated, perisarc on the hydrocaulus, as well as a perisarc on the
hydrorhiza, cf., Zanclea implexa of British waters, Gemmaria implexa at
Naples (Hargitt, 1904)=Z. Hargitti (Hartlaub, 1907)=Z. implexa var.
neapoliiana (Bruckner, 1914). Also in ? Gemmaria costatafrom Tortugas
(Mayer, 1910=Gemmaria gemmosa of Mayer, 1900).

The American species of Gemmaria has no visible perisarc on the hydro-
caulus or hydrorhiza, cf., Halocharis spiralis (Agassiz, 1862), Oorynitis
agassizii* (Murbach, 1899).

2. Medusa buds are borne in the proximal region of the tentacles
(Allman, 1872, Gemmaria implexa). Medusa buds are" most numerous
in a zone where the rudimentary tentacles are, though scattered ones may
also be found higher up the polyp." (Murbach, 1899, Oorynitis agassizii.)

Medusa buds are borne scattered amongst the tentacles" at any point
or portion of the hydranth, and quite as frequently near the oral as the
basal region of the body" (Hargitt, 1904, Gemmaria implexa; and also
Bruckner, 1914, Z. implexa var. neapolitana). Medusa buds are borne
below the tentacles (Mayer, 191O,.? Gemmaria costata).

3. The perisarc of the hydrocaulus in European species has an investing
outer sheath or " periderm" (Alder, 1857); this was not seen by Allman
(1872), but Bruckner (1914)has shown the presence of a somewhat similar
outer coat.

The Medusa.

1. The nematocyst armature on the exumbrella is present as tracks
(nessel rippen) in adults (Gegenbaur, 1856,Zanclea costata,. Browne, 1905,

* For a criticism of this erroneous name see Hargitt (1908).
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Gemmaria implexa,. Bigelow, 1909, Zanclea gemmosa,. Mayer, 1910,
PI. 8, Fig. 6, ? Zanclea costata.)

The nematocyst armature on the exumbrella is present as channels
ending in blind sacs (nesselpolstern) in young stages (McCrady, 1856,
.Zanclea gemmosa,. Allman, 1872, Gemmaria implexa,. Murbach, 1899,
from Corynitis agassizii,. Mayer, 1900 and 1910, ? Zanclea costata,PI. 8,
Fig. 3, andZancleagemmosa,. Bruckner, 1914,Z. implexa var. neapolitana).
On these grounds Bruckner separates the genera Zanclea and Gemmaria.

2. All known young stages liberated from the hydroid have only two
tentacles. Adults with two tentacles have also commonly been recorded
from the plankton. Medusre with four tentacles (as in Gegenbaur's
original Zanclea costata)may be taken in the plankton.

3. In almost all recorded specimens the mouth has no lips, but the
presence of four short lips is given by Gegenbaur in his original description
of Zanclea costata.

4. The jelly may be thin (e.g. Neppi and Stiasny, 1913), or it may be
recorded as having a thickened apical process (e.g. Browne, 1905, and
Hartlaub, 1907, Fig. 111).

5. There may be a peduncle above the stomach (e.g. Browne, 1905;
Hartlaub, 1907, Fig. Ill).

6. The stalked capsules on the tentacles are sagittate (McCrady, 1857),
spherical (Mayer, 1910, PI. 8, Fig. 7, and Vanh6ffen, 1911, p. 200, Fig. 3),
but in all other descriptions oval.

Let us now consider these points individually.

The Hydroid.

1. The prese~ce or absence of perisarc has been regarded by several
authors as a generic character (e.g., Hartlaub, 1907, Zanclea and Halo-
chan's,. and Stechow, 1923). We have now shown that the perisarc of
the hydrocaulus and hydrorhiza is only developed with age, and is
therefore not necessarily a distinguishing character between the European
and American species. As regards the American hydroid Murbach (1899f
incidentally adds the following footnote: "This summer I have found
what appears to be a second species of Corynitis. It differs from C.
agassizii in the presence of a well-developed perisarc on the hydrorhiza
and the short hydrocaulus, forming imperfectly annulated cups about
one fourth the length of the polyp, and in the fact that the medusa-buds
are on branched stalks." This may well have been an older colony than
he had seen before.

2. We have shown that the method of production of medusa buds is
an extremely variable character.

3. The presence of an outer periderm over the hydrocaulus observed
by Alder, was not seen by Allman. Strethill Wright (1859,p. 108)comments
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as follows: "The internal layer of the corallum is brown and of horny
texture; the external coat colourless and membranous. The first is
frequently annulated; the second not so, but is occasionally gathered in
longitudinal folds. I am disposed to think that this coat is the' colleto-
derm,' or glutinous covering of the corallum (in this species highly devel-
oped and indurated), separated from the inner coat by the action of the
spirit in which the specimen was immersed." Bruckner (1914) says of
the Naples variety that the hydrocaulus is always simple in its whole
course, but occasionally the double walled protective covering is produced
by a slimy gelatinous mass over the periderm which becomes separated
from it as a thin layer. He would not decide whether this formation could
be regarded as identical with that described by Alder. A kind of doul:>'
was observed by Stechow* (1925, p. 23), from material" nac1 oei
England" from the Valdivia Expedition. We have eXplained on page 112
how this appearance is produced with age (see also Hincks, 1872, p. 394).
Altogether this character appears to be rather inconstant and of very
doubtful specific value.

The Medusa.

1. We have shown that the" nesselpolstern " develop into" nessel-
'rippen." McCrady (1857) in his original description of the genus Zanclea
says: "The thread-cells in the older animals are arranged one by one along
the row, but in the younger there is simply a cluster of them above each
tentaculum." As regards Z. gemmosa he also says: "Their disposition
in a cluster is probably a character of very young individuals, for I have
found a specimen not differing much in size from the rest which had these
cells arranged in a row one by one as in Gegenbaur's s~ecies."

The fact that Graeffe (1884)says that in the Mediterranean the medusa
makes nO metamorphosis cannot be regarded seriously in this respect
as it is doubtful whether at that date he would have studied this particular
point.

2. Browne (1905)t remarking on the presence of medusffiwith two and
four tentacles in the plankton at the same time says: "I do not think
that they are distinct species, as they are similar in every detail except
in the number of tentacles." This opinion was also held by Mayer (1910).

We have seen a Zanclea with four tentacles from the plankton at
Plymouth (F. S. R., 19. vii. 34) which was almost the same size as the
largest medusa with two tentacles that we have reared. The fact that
all four tentacles were equally developed rather suggests that it was
liberated from its hydroid with the four tentacles already formed. On

* It was recorded as not seen by Stechow (1919, p. 5), but in this (1925) report he says
that the species was not G. implexa, but rather Sarsia pulchella (Allman).

t The only other British records not cited are Browne (1896), Browne and Vallentin
(1904), Delap, M. and C. (1905) and Robson (1914).

"9
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the whole, therefore, no certain opinion can be expressed on this point
until a medusa with four tentacles has been reared from a hydroid.

3. Althougp Gegenbaur (1856) in his original description of Z. costata
says that the mouth has four short lips his drawing leads one to suppose
that they are so slightly developed that they could hardly be termed
"lips." It is possible that in large individuals the mouth corners tend to
develop slightly to give this appearance. Mayer (1910) says: "The
common Zanclea of the southern coast of New England, in America, may
become mature with only 2 tentacles, and with poorly developed lips.
On the other hand, a very similar medusa is occasionally found in the same
waters with 4 tentacles and with 4 well-developed lips. I am inclined to
~ .1levethat these conditions represent developmental stages, or starved
anu 'VeIl-fedstates of one and the same medusa."

4. We have shown that the thickness of the jelly can increase with
age; this can hardly be a character of specific value.

5. Hartlaub (1907) says that the Trieste form differs from the British
form in the absence of a stomach peduncle, and Neppi and Stiasny (1913)
confirm this for the Mediterranean. Browne (1905) also records that the
stomach is upon a short peduncle. It is doubtful to what extent this
peduncle is any more than a reflection of the thickness of the apical jelly.

6. Although McCrady (1857) drew the stalked capsules of the young
American medusre with points (Agassiz, 1865, refers to them as " arrow-
shaped "), Murbach drew them as ovals. There seems to be no doubt
that such differences may be due entirely to inaccurate draughtsmanship.
Our capsules agreed closely in outline with those drawn by Murbach (1899)
and Briickner (1914). VanhOffen (1911) divided the Zanclea species
from the Valdivia Expedition into two series in which the nematocyst
capsules were small spherical, and large oval, their measurements being
0.02 mID.diameter and 0,05-0,06 mm. long respectively. On the grounds
that those with small capsules had long exumbrellar nematocyst canals,
he regarded them as Zanclea costata Gegenbaur although they had but
two tentacles (cf. also Mayer, 1910, PI. 8, Fig. 7)". Those with large
capsules had short" Nesselpolster " and were regarded as being Zanclea
implexa (Alder). As regards size of capsules our specimens agree with
VanhOffen's first group, although in shape they come into his second
group. But the possibility that the spherical appearance may be due to
contraction in the preserved state must be borne in mind. In some of
our specimens on preservation the capsules appeared distinctly spherical.

A consideration of the above points leads to the conclusion that no
character can be brought forward whereby the Zanclea implexa of the
European coasts and Gemmaria gemnwsa of the American coasts can be
regarded as specifically distinct. On these grounds it seems only right
that the two should be united, with perhaps the proviso that in the young
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medusffi of the American form the perradial nematocyst pads are usually
short. In doing this it will be necessary to take the name Zanclea implexa
(Alder) as having priority for the hydroid and Zanclea gemmosa McCrady
for the medusa. This is assuming for the moment that the four-tentacJed
medusa is kept distinct as Zanclea costata Gegenbaur. If it should be
found that at times Zanclea implexa produces a medusa which already
has four tentacles or develops them later, then the name Z. gemmosa will
have to give way to Z. costata Gegenbaur.

It would appear that Zanclea gemmosa is a medusa with a world-wide
distribution. Bigelow (1909) recorded it from Acapulco Harbour in the
Pacific, noting that the exumbrella nematocyst channels were rather
longer than in McCrady's medusa. Uchida (1927)has recorded a Zanclea
from Japan which" is perhaps referable to Z. gemmosa," . . . "but is
distinguished byits smaller size, ellipsoidal shape, thick jelly and different
coloration." None of these characters can be regarded as having specific
value. Weill (1934, p. 422) has also recorded Gemmariagemmosa from the
Gulf of Siam.

The hydroid Gemmaria gemmosa has been recorded by Stechow (1911)
from the coast of Japan; this was referred by him later (Stechow,
1923, b) to the genus Halocharis.

Of other records of Zanclea (or probable Zanclea) hydroids there are
Coryne sessilis Gosse (1853, p. 208, PI. XIV, Figs. 1-3) found in a rock
pool at Capstone on the north Devon coast" from a crust of Lepralia . . . ,
close around the base of a cluster of CellulariaaV1'cularia" ,. Gymnocoryne
coronataHincks (1871, p. 75, PI. V, Fig. 1) from Salcombe, South Devon;
Coryne vel Syncoryne cylindrica Kirkpatrick (1890, p. 605, PI. XIV, Fig. 1),
from Albany Passage, N. Queensland, growing with Celleporagranulosa,.
Gemmaria nit?'daHartlaub (1905, p. 527) from Juan Fernandez; and
Zanclea protectaHastings (1930 and 1932) from the Tropical East Pacific
and the Great Barrier Reef of Australia in association with various polyzoa.

Of these Coryne sessilis Gosse differs somewhat from our Zanclea in
having all the tentacles arranged in whorls. Albeit his drawing shows
an extraordinarily close resemblance with that by Mayer (1900) of a
hydroid from which he obtained the Gemmaria gemmosa medusffi which
he later (1910) thought might be Z. costata. Gymnocoryne coronata
Hincks is almost certainly a young Zanclea in which the perisarc is not yet
developed on the hydrocaulus; it differs from our Zanclea in having
8 or 9 tentacles in the apical whorl. It is doubtful whether this is a specific
difference.. Syncoryne cylindrica Kirkpatrick only differs from Zanclea
protectaHastings in the weaker development of perisarc. For Z. protecta
Hastings (1930)gives the differences from other known species as" smaller
number of shorter, relatively thicker tentacles, the very slight develop-
ment of the perisarc, and in the gonophores, which originate directly
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from the hydrorhiza-not from the hydranth." The first two of these
characters cannot be regarded as specific in the light of our observations,
while the description of the stalks with medusa buds shows a very sugges-
tive similarity with our blastostyles.

Hastings, however (1932), has shown that there is a difference in the
nematocyst armatures of C. cylindrica and Z. protecta.While Z. protecta
had only one kind of nematocyst, 0.009 mm. in length by 0,007 mm. in
width (Hastings, 1930),C. cylindrica had also large nematocysts 0.032 mm.
by 0.016 mm.. We have shown (p. HI) that Z. implexa has the three types
of nematocysts observed by Bruckner (1914).

Hartlaub's Gemmaria nitida shows no specific characters to distinguish
it from Z. implexa, but the absence of fully developed medusa buds does
not allow a final opinion.

At this stage, therefore, we cannot combine all the species of Zanclea
hydro ids as the great difficulty of distinguishing other hydro ids which
produce different species of medusre is well-known. Until the true story
of the Zanclea species of medusre is known we can go no further. .

Of the medusre other than the two tentacled Zanclea gemmosa McCrady
and the four tentacled Zanclea costata Gegenbaur, there remain only
Gemmaria cladophoraAgassiz (1865), Gemmaria sagittaria Haeckel (1879),
and Zanclea orientalis Browne (1916). As regards G. cladophorathe char-
acter of the shape of the subumbrella cavity hardly seems to be specific.
The unequal development of the tentacles is however interesting as being
possibly an intermediate stage between the two tentacled and four
tentacled medusre. On the whole this must remain a doubtful species as
must G. sagittaria. Zanclea orientalis, from the Chagos Archipelago
in the Indian Ocean, has the distinguishing character of broad perradial
patches of nematocysts on the umbrella margin, and until it can be shown
whether this is a permanent character or not it must be kept as a distinct
species. Albeit the other three uncertain specimens of Zanclea which
Browne records from the Indian Ocean appear to be closely similar to
Zanclea gemmosa.*

Two other species of Zanclea are recorded in the literature namely,
Zanclea dichotoma Mayer (1900) and Zanclea maasi Uchida; these have
been removed to the separate genera Zancleopsis (Hartlaub, 1907) and
Ura~himea (Uchida, 1927) respectively. Weill (1934) has reviewed the
systematic position of Zanclea at some length. He has laid stress on
whether the nematocyst canals are exumbrellar (" cnidacts " of Gunther,
1903) or " endo-ombrellaire "; he gives the name of" cnidothylacies " to
the latter. It seems that he has regarded Allman's description (1859) " in
the substance of the umbrella" too literally, although Allman states that

* It should be noted that Browne mentions that in one of these the nematocyst
capsules on the tentacles were about twice the size of those of Z. orientalis (cf. Vanhoffen,
1911).
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these are" close upon its outer surface." We are unable to agree with
Weill's conclusion that Zanclea irnplexa should be placed in his new genus
Gilntherella.

It is suggested that the synonymy of the hydroid and medusa of
Zanclea irnplexa now becomes:

Hydroid. Zanclea implexa (Alder).
1 Coryne sessilis,* Gosse (1853).

Tubularia irnplexa, Alder (1857).
Coryne pelagica, Alder (1857).
Coryne briareus, Allman (1859).
Coryne rnargarica,Strethill Wright (1859).

. Coryne irnplexa, Strethill Wright (1859).
Halocharis spiralis, Agassiz (1862).
Zanclea irnplexa, Allman (1864).
Gyrnnocorynecoronata,Hincks (1871).
Gernrnariairnplexa, Allman (1872).
" Corynitis agassizii," Murbach (1899).

1 Gernrnariagernrnosa,Mayer (1900).
Zanclea hargitti, Hartlaub (1907).

1 Gernrnariacostata,Mayer (1910).
Gernrnariagernrnosa,Stechow (1911).
Zanclea irnplexa var. neapolitana, Bruckner (1914).
Halocharis gernrnosa,Stechow (1923, b).

Medusa. Zanclea gemmosa McCrady (1857).
Coryne irnplexa, Alder (1862).
Zanclea irnplexa, Allman (1864).
Gernrnariagernrnosa,Agassiz (1865).
Gernrnariairnplexa, Allman (1872).
" Corynitis agassizii," Hargitt (1905).
1 Zanclea costata (Mayer, 1910; Vanh6:ffen,1911).
Gilntherella irnplexa, Weill (1934).

SUMMARY.

A colony of the hydroid Zanclea irnplexa (Alder) has been grown in the
laboratory from the first appearance of the polyps until the colony was
six months old. A second colony brought into the laboratory in a later
stage of development has also been kept alive for six months. Both
colonies were growing in association with polyzoa, the second being with
Cellepora avicularis Hincks. In the earliest st~ges of development no

* If future research should show that the Coryne sessilis of Gosse is to be regarded as
synonymous with Zanclea implexa (Alder) then the name Zanclea implexa will have to be
replaced by Zanclea sessilis (Gosse).
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perisarc was visible on the hydrocaulus. Medusa bud formation was
followed, and some medusre reared to the adult stage.

A consideration of the changes undergone by the hydroid and medusa
during their course of development indicates the necessity of uniting
Zanclea implexa of the European coasts with Gemmaria gemmosa of the
American coasts. On the grounds of priority the name for the hydroid
must be Zanclea implexa (Alder) and that for the medusa Zanclea gemmosa
McCrady. The medusa with four tentacles, Zanclea costataGegenbaur, is
provisionally kept as a separate species.

The genus Zanclea is reviewed, and as complete a bibliography as possible
has been appended.
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ADDENDUM.

Since passing the final proofs we have seen a report on the Hydroids
of the Philippine Islands by Charles W. Hargitt (1924, Philipp. Journ.
Sci., Vol. 24, No.4, pp. 467-505). A new genus and species of hydroid
is described, Zancloidea philippina. The hydroid differs from Zanclea
in possessing filiform as well as capitate tentacles and the medusa in the
absence of exumbrellar nematocyst channels. Hargitt mentions a
medusa designated as Zanclea implexa by Neppi (Adriatische Hydro-
medusen, Kais. Akad. Wiss. Wien, Vol. 121, 1912, p. 11) which had four
tentacles, abaxial purple-red ocelli on the tentacle bulbs, and lacked
exumbrellar nema tocyst channels. We have ourselves not seen this paper.




