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ocorella africana. Colony on shell, with calcareous processes
in foreground.

Tubularia warreni. Hydranth with
gonophores.

actinia aitispina. Colony on shell, with gastrozooids and
gonozooids.
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Bicorona elegans.
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INTRODUCTION
CONTENT AND CLASSIFICATION

This monograph deals with the hydroid fauna of the African coast south
of 20° south latitude, and as such covers all of the Republic of South Africa,
most of South West Africa and the southern part of Mogambique as far north
as Beira (Fig. 1). Seawards it covers the continental shelf and the Agulhas Bank,
where records are abundant to a depth of about 100 m but become increasingly
scarce below this.

The classification of the Hydrozoa accepted for the purpose of the mono-
graph is as follows:

Class HYDROZOA

Order 1. Hydrida
Order 2. Actinulida
Order 3. Trachylida
Suborder 1. Trachymedusae
Suborder 2. Narcomedusae
Order 4. Hydroida (Leptolina)
Suborder 1. Athecata (Gymnoblastea, Anthomedusae)
Suborder 2. Thecata (Calyptoblastea, Leptomedusae)
Suborder 3. Chondrophora
Suborder 4. Limnomedusae
Order 5. Hydrocorallida
Suborder 1. Milleporina
Suborder 2. Stylasterina
Order 6. Siphonophora

The monograph deals with the marine and brack water Hydroida of the
suborders Athecata, Thecata and Limnomedusae. Certain authorities (parti-
cularly Picard 1957) consider that the Chondrophora (originally included in the
Siphonophora) and the Milleporina are closely related to the athecate hydroids.
Evidence in favour of such an affinity appears to be increasing, and Bouillon
(1974) evaluates these two groups as families (Velellidae and Milleporidae
respectively) of capitate athecate Hydroida. However, in the meantime 1 have
retained the old classification and these two groups are not covered in this
monograph.

It is usual among hydroid systematists to divide the Athecata into the
Capitata and the Filifera, a division which depends on the presence of capitate
tentacles in the former and their absence in the latter. It is felt, however, that
this fission is not a natural one and it has therefore not been used. In some genera
capitate tentacles are present in the immature stages and not in the adult (e.g.
Tubularia), while in others they are present in the medusa and not in the polyp
(e.g. Bougainvillia).

In all 286 species and subspecies are described, nine of them new to science.*
Keys to South African families, genera and species are provided. These keys do

* See also Addendum, p. 483.
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not necessarily represent systematic relationships but are intended as a tool for
identification only. They should be used with caution and the genera and species
checked against the diagnoses and diagrams. Material which does not fit the
keys may be new species or new records for the country. Some well-known genera
not yet recorded from South Africa have been included in the keys but are
enclosed in brackets.

The monograph is essentially on the polyp rather than the medusa genera-
tion, and the polyp generation has been emphasized throughout, both in the
keys and in the descriptions. The medusa generation is described where known,
but medusae with unknown polyps are not described. A check-list of South
African medusa records is given on p. 481.

Families are arranged in the generally accepted order, which implies a very
rough evolutionary sequence. Genera and species are arranged in alphabetical
order within the families. Each family has a short introduction outlining its
more important features.

The systematic descriptions are preceded by a section on structure and
terminology where definitions of terms will be found. Certain terms, which are
relevant to particular families only, will be defined in the introduction to those
families. The index to scientific terms on p. 497 will give quick access to
definitions.

MEASUREMENTS

Measurements are not given in detail, for they are intended only as a rough
guide to the size. Measurements of a colony are given to the nearest mm and
those of a hydrotheca to the nearest 0,1 mm except for those which are less
than 0,2 mm which are given to the nearest 0,01 mm. Measurements apply
strictly to South African material, as do numbers of tentacles, etc. The depth
of a hydrotheca is taken in side-view in the centre, unless otherwise stated, and
exclusive of regenerated margins when these occur. When the hydrothecal wall
is curved the straight measurement is taken from the base to the edge and across
the curvature.

RECORDS OF DISTRIBUTION AND DEPTH

At the end of each species the distribution in southern Africa, both from
the author’s findings and other papers, is briefly summarized. This is done by
the use of two figures indicating the latitude/longitude squares. Thus, 35/20
would indicate a latitude between 35 and 36° south and a longitude between
20 and 21° east.

The depth range is added in parenthesis, thus: 35/20 (s), where ‘s’ refers to
‘shallow’. For the depth the following key is used:

I: littoral vd: very deep (500-999 m)
s: shallow (1-99 m) a: abyssal (1 000 m and over)
d: deep (100499 m) h: ships’ hulls and floating objects

Estuarine records have not been separated; generally they are included in ‘s’.
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No attempt has been made to indicate relative abundance. In the first
place most of the records are from dredgings performed in a random fashion.
In the second place many species can be identified only from fertile material,
and in such cases sterile records have been omitted rather than risk incorrect
identifications. Genera such as Eudendrium, Tubularia and Hydractinia, for
instance, are much more abundant than is indicated by the records, which are
usually of fertile material only.

Geographical distribution has not been analysed in this monograph, either
within southern Africa or as related to world distribution. The matter will be
discussed fully in a subsequent paper.

NEMATOCYSTS

Much attention has been paid in recent years to nematocyst type and its use
in classification. It appears that within most families nematocysts are not of great
diagnostic value since members of a family tend to have the same types. They
may be of great value, though, in genera with few other diagnostic characters
and are useful for establishing relationships in groups of doubtful affinity. In
this monograph they have been described, where possible, for the Athecata
only, where the diagnostic characters are fewer than in the Thecata.

For the examination of nematocysts only living material is satisfactory.
Whole tentacles, smears or portions of the body should be mounted on a
microscopic slide in sea-water. Replacement of the sea-water by distilled water
will cause discharge of many types, and further discharge may be facilitated
by alternate drying and re-hydration. Suitable stains include neutral red,
methylene blue and magenta. A powerful microscope and oil immersion lens is
necessary for observation of detail, though the category can often be determined
without strong magnification.

SYNONYMY AND REFERENCES

The synonymy given with each species is not intended to be complete, but in
each case there has been quoted the original description and, where possible, at
least one good description or reference to a synonymy.

The literature on South African hydroids is very scattered, most of the
earlier work being limited to descriptions of collections made by expeditions
passing through the area. Stechow, in 19254, published a check-list of 153 species
up to that date. The most important records previous to 1925 are those of
Warren, who deserves special praise for the accuracy of his descriptions and
diagrams, Busk, Kirchenpauer, Allman, Ritchie, Billard, Jiderholm, Mark-
tanner-Turneretscher, Vanhdffen and Stechow himself. Kirchenpauer’s type
material was unfortunately nearly all destroyed during the last world war.
Some of his species were redescribed by Stechow (19196), but many were
inadequately described in the first place and may now be dropped. Stechow’s
slide material has been available to the author on loan. Busk’s material and
much of Allman’s material is present in the British Museum (Natural History).
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Warren’s material is in part in the British Museum and in part in the Natal
Museum. Ritchie’s collection was redescribed by Rees & Thursfield (1965).

Since 1925 the quota of species has been added to by Vervoort, Leloup,
Ewer, Kramp, Manton and the present author, and Stechow’s check-list has
been almost doubled.

In the list of references on p. 485 all those containing South Atrican records
have been marked with an asterisk.

On p. 471 a complete list of species is given together with the authorities
for previous records. Thus, any record can be located through the index to
species on p. 499, even though it may not be quoted with the description.

SOURCES OF MATERIAL

Collections from many sources have contributed material towards this
monograph. They may be listed as follows:

The collection in the Zoology Department, University of Cape Town, consisting
of some material left by the late Professor T. A. Stephenson from his intertidal
survey of the coast, and a large body of material added more recently by Professor
J. H. Day and his colleagues during work on estuaries, the bottom fauna of the
continental shelf and the littoral area. Type specimens from this collection are
housed in the South African Museum.

The collection in the South African Museum, much of it derived from dredgings
of the s.s. Pieter Faure at the turn of the century.

The collection from Dr Th. Mortensen’s Java-South Africa Expedition,
1929-1930, and material from the Universitetets Zoologiske Museum, Kg¢benhavn.
A collection from Inhaca, Delagoa Bay, submitted by the University of the Wit-
watersrand, Johannesburg.

Material submitted by the Oceanography Department, University of Cape Town.
Material submitted by the Zoology Department, Rhodes University, Grahams-
town.

Material submitted by the Division of Sea Fisheries, Cape Town.

Material collected by the R/V Anton Bruun during the International Indian Ocean
Expedition, 1964.

Material collected by Professor J. Bouillon, Bruxelles, on the coast of Mogam-
bique in 1969.

Material collected by the author from various parts of the coast.

STRUCTURE AND TERMINOLOGY

Accounts of the detailed structure and histology of the Hydrozoa are readily
obtainable in textbooks. The present account of the anatomy does not claim to
be complete and is intended onl; to provide a glossary to the terms used in the
keys and diagnoses.

The polyp and medusa phases characteristic of-the life-history of the
Hydroida are primarily radially symmetrical, though occasionally a secondary
bilateral symmetry is superimposed. The polyp, or asexual generation, usually
multiplies by vegetative propagation to produce colonies and is typically
permanently attached to the substratum. The medusa, or sexual generation, is
free-swimming and responsible for distribution of the sexual products.
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The poLYP has a cylindrical body with a body-wall of ectoderm, endoderm
and mesogloea, and it contains a cavity, or COELENTERON, with a single open-
ing, the MOUTH. It consists of a base, the HYDRORHIZA, an upright stem, the
HYDROCAULUS, and a terminal part bearing the mouth and tentacles, the
HYDRANTH.

The nYDRORHIZA normally takes the form of branching tubes, or STOLONS,
which ramify over the substratum and affix the body of the animal. In certain
cases the stolons may fuse with one another to form a continuous mat, said to
be INCRUSTING (Fig. 35C). In certain mud- and sand-dwelling forms the hydro-
rhiza is in the form of slender root-like ANCHORING FILAMENTS (Fig. 13). Forms
also occur in which the hydrorhiza is provided with ATTACHMENT DISCS oOr
PEDAL DIscs with adhesive properties (Fig. 142).

The HYDROCAULUS rises from the hydrorhiza and bears the hydranth, from
which it is often not clearl)'/ demarcated. Its body-wall is the COENOSARC. Its
cavity provides communication between the various parts of a colony; it is
usually simple, but in some of the larger polyps may be provided with special

mouth
~ oral tentacle
——hypostome
hypostome
-gonophore
+/ (medusa bud)
Hydranth
aboral hydrotheca
tentacle
gastral cavity
L diaphragm
perisarc
i _coenosarc— o
N 4 coelenteron ———f-
Hydrocaulus o : donotheca
gonophore - spadix
. gonad
n J L
Hydrorhiza ——

ATHECATE THECATE

Fig. 2. Diagrammatic representation of the parts of the polyp generation.
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longitudinal ENDODERMAL CANALS, while the main lumen is filled with vacuolated
endoderm cells.

The HYDRANTH consists of a main or digestive region containing a swollen
GASTRAL CAVITY and an elongated HYPOSTOME, or manubrium, bearing the
mouth at its summit. It also bears the TENTACLES.

The endoderm of the hydranth is usually relatively undifferentiated, though
mucous cells tend to be more numerous in the hypostome and enzymatous cells
in the gastral cavity. In the Thecata the single whorl of tentacles marks a
boundary between these two regions. In some thecate families the endoderm
of the gastral cavity is differentiated into two parts which may be demarcated
externally by a groove, the enzymatous cells being concentrated in the basal
part, e.g. Haleciidae, Plumulariidae. In the Sertulariidae some genera possess a
BLIND CAECUM, or pouch of endoderm, which grows out from the basal region
and is devoid of enzymatous cells (Fig. 81A).

The cavity of the hydranth is normally simple, but in large hydranths, e.g.
Myriothelidae, the surface area may be increased by ingrowths of endoderm to
form viLL1 (Fig. 18E). In the Tubulariidae a cushion of special endoderm cells
projects into the basal part of the gastral cavity functioning as a DIAPHRAGM to
prevent the passage of large food particles.

The HYPOSTOME is conical in most families, but in the Eudendriidae and
Campanulariidae tends to gape open and is trumpet-shaped.

The TENTACLES vary in structure and arrangement, and may be scattered
over the whole body of the hydranth, or concentrated into one or more whorls.
When there are two whorls these are said to be ORAL and ABORAL. Rarely
tentacles are absent, and rarely they are branched.

There are three types of tentacles:

1. MONILIFORM: very extensile tentacles, with a series of batteries of sting-cells
arranged like beads on a string.

( CAPITATE endoderm —I=

18
~p-mesogloea—y -

FILIFORM SOLID
MON!LIFORM BRANCHED HOLLOW

Fig. 3. Tentacle types and structure.
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2. CAPITATE: short tentacles terminating in a single knob-like battery of sting cells.
3. FILIFORM: long, slender tentacles in which the sting-cells are scattered along
the length and not concentrated in batteries.

In structure the tentacles may be:

1. HOLLOW, in which case they may contain a cavity lined by endoderm and com-
municating with that of the gastral cavity, but more often the inner sides of the
endodermal tube have come into juxtaposition and the cavity is lost. How-
ever, in the latter case the endoderm is always more than one layer thick.

2. soLID, in which case there is a central core consisting of one row of large, stiff
endoderm cells.

In some of the more primitive families the bases of the tentacles may be
connected by an INTERTENTACULAR WEB (Fig. 43C).

The Hydroida are noted for their POLYMORPHISM, or ability to exist in
different forms. Not only does this term apply to the differentiation between
polyp and medusa, but there may be dimorphy or polymorphy of the polyp
stage. Thus there may be recognized:

1. GasTROZOOIDS: normal feeding individuals with mouth and well-developed
tentacles (but without tentacles in the parasitic Hydrichthys); without
reproductive organs.

2. GoNozooiDs: reproductive individuals bearing medusa-buds or degenerate
medusae. They are usually modified gastrozooids and show various stages
in the reduction and loss of the tentacles. The conversion may occur during
the ripening of the reproductive bodies, e.g. Eudendrium. Sometimes there
is no sign of tentacles at any stage and the hydranth body forms a hollow
axis or stalk known as the BLASTOSTYLE.

3. pacrYLozooips: defensive individuals richly armed with sting-cells and with-
out the power to feed or reproduce. There are several types:

spiral

; tentaculozooid
Zooid

J U

e — P ey

GASTROZOOID GONOZOO!D DACTYLOZOOIDS

Fig. 4. Types of individuals in polymorphic colonies.
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(i) sPIRAL zoomps: modified hydranths without mouth or tentacles but with a
gastral cavity. They are characteristic of some of the Hydractiniidae and
typically perform writhing movements and tend to twist into a spiral.

(ii) TENTACULOZOOIDS: similar to tentacles in structure, with a solid core of endo-
derm cells and no mouth or gastral cavity. More delicate and slender than
spiral zooids.

(iii) NEMATOPHORES: highly extensile structures representing reduced hydranths
and without mouth or tentacles. Characteristic of the Plumulariidae, where
they may also be called sArRCOSTYLEs, but also occurring in a number of other
families.

The polyps of the Hydroida are occasionally solitary, as in the families
Corymorphidae and Myriothelidae, where the individuals are large and provided
with various internal elaborations of structure, but they are more often colonial
and consist of numerous individuals derived by asexual multiplication but
remaining in cellular continuity with one another.

Colonies may be STOLONIAL, where growth is horizontal and the hydranths
arise direct from a common hydrorhiza, or erect, where growth is vertical, pro-
ducing an upright hydrocaulus bearing the hydranths. Such a hydrocaulus may
be unbranched, and bear a terminal hydranth with or without a number of
lateral ones, or it may be branched.

The form of erect colonies depends primarily on the type of growth. Kiihn
(1914) defined three types of growth; and these types have been accepted by
modern systematists and are depicted in most textbooks.

I. MONOPODIAL GROWTH WITH TERMINAL HYDRANTH (raceme). The firsy
hydranth on the hydrocaulus is terminal. Below this is a growth-zone, and
below this a budding zone. Buds are formed in the budding zone and the

hydranth1
growth zone —
budding zone — § 6 MONOPODIAL,
e TERMINAL GROWING
POINT

i

STOLONIAL

I

SYMPODIAL

MONOPODIAL,
TERMINAL HYDRANTH

Fig. 5. Forms of growth and colony formation.
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hydrocaulus elongates above them, so that the first bud is at the base of the
stem and the youngest near the top. Each bud then grows in a similar man-
ner and several degrees of branching may occur, each branch topped by its
oldest hydranth, e.g. most Athecata: Eudendrium, Bougainvillia, Halocordyle.

2. MONOPODIAL GROWTH WITH TERMINAL GROWING POINT. There is no terminal
hydranth, but the stem is topped by a growth-zone. Below the growth-zone
is the budding zone, so that as growth proceeds the oldest hydranth is at
the base and the youngest just below the tip, e.g. Plumulariidae, most
Sertulariidae.

3. SYMPODIAL GROWTH (cyme). The first hydranth is terminal, but it has no
growth-zone and the stem does not elongate after completion. A budding
zone below the hydranth produces a branch which grows beyond the first
hydranth and is topped by the second hydranth. Continuation of this pro-
cess produces a ‘false axis’ (the sympopIUM), which is in reality formed by
successive branches (the popiA), e.g. Haleciidae, Campanulinidae, Campanu-
lariidae. Such a stem is usually zigzag or GENICULATE.

Few of the Hydroida are completely naked; most are provided with an
external ectodermal skeleton of a horny chitinoid material. In the Athecata the
skeleton is confined to the hydrorhiza, or to the hydrorhiza and hydrocaulus,
where it encloses the stolons and coenosarc as the PERISARC. The hydranth is
usually naked, or ATHECATE, but sometimes a gelatinous or membranous exten-
sion of perisarc may enclose the base of the hydranth as the PSEUDOHYDROTHECA,
e.g. Bougainvillia, Bimeria (Fig. 33F). In the Thecata the hydranth is contained
in a cup-like skeletal structure of definite shape, the HYDROTHECA, into which it
can be partly or completely withdrawn, i.e. it is THECATE, and the reproductive
buds (GONOPHORES) are contained in a GONOTHECA.

The PERISARC of the stem is sculptured in a fashion characteristic of the
species. It is usually divided into segments, or INTERNODES, by partitions, or
NODES: the latter are penetrated centrally by the living coenosarc. Less-marked
thickenings of perisarc may form transverse ANNULATIONS, probably resulting
from growth, or internal ridges with a strengthening function, the INTERNODAL
sEPTA. In the Thecata each internode may give origin to one or two hydro-
thecae or branches with great regularity, each from a projecting shoulder, or
APOPHYSIS.

The stem, when it consists of a single perisarc-covered tube, is said to be
UNFASCICLED. A FASCICLED stem consists of many parallel tubes intercommuni-
cating by pores at intervals (Fig. 105). The central tube is the first-formed and
the peripheral tubes grow up around it, arising either from the hydrorhiza or
from the stem itself. Branches may arise either from the axial tube or from the
peripheral tubes.

Branching of the stem may be quite irregular resulting in shrubby colonies,
e.g. Eudendrium, or it may be very regular with the type diagnostic of the genus
or species. The following main types occur, although in certain cases two or
more may be combined in the same colony:
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Fig. 6. Parts of the s ston. On the left a pedicellate and radially symmetrical hydrotheca.
On the right a sessile and bilaterally symmetrical hydrotheca, with accompanying nematothecae.

PINNATE. The stem is plume-like with two rows of branches on opposite sides
and in the same plane. The branches may be ALTERNATE if they arise alternately
on the right and left, or oPPoSITE if they arise in pairs from the same level.
bIicHOTOMOUS. The stem forks to form two limbs of equal thickness. This
process may be repeated many times and the length of the two limbs is not
necessarily the same. The colony has no obvious ‘main stem’.

WHORLED. Branches arise from the stem in whorls. In Nemertesia members of
one whorl alternate with those of the next, giving double the number of longi-
tudinal rows.

SPIRAL. Branches arise as in a pinnate stem, but the main axis is spirally twisted.
SYMPODIAL. In addition to the single erect and hydrotheca-bearing stem
resulting from sympodial growth (which is really a ‘false axis’ or SYMPODIUM,
p. 11), subsidial branches may be produced in the same way, i.e. below the
terminal hydranth. If the branches arise alternately on the right and left, a
SCORPIOID SYMPODIUM* results, if the branches always arise from the same
side, a HELICOID SYMPODIUM¥, the latter tending to curl or twist into a spiral.
Two branches arising together on right and left produce a DICHOTOMOUS
SYMPODIUM.

* These terms are not used consistently in hydroid literature. The definitions adopted here are
from Webster’s International Dictionary.
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to a branch of the first order in C, to a branch of the second order in E, and to a branch of the
third order in F.
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The term HYDROCLADIUM is in use in hydroid literature, and particularly
in the Plumulariidae, for hydrotheca-bearing branches. Unfortunately it is not
always used in the same sense. Von Schenk (1965) abandoned the term and
invented a completely new terminology for the different orders of branches in
the Plumulariidae. His system is, however, cumbersome and has not been
generally accepted. Complex branching can normally be described by use of the
simple terms primary, secondary, tertiary, etc., or branches of the first, second,
third order, etc., with the retention of the well-established term HYDROCLADIA
for the final branchlets bearing hydranths or hydrothecae. The position may be
complicated in species where the colony can exist in two forms. Thus, 4nten-
nella secundaria may produce both simple unbranched stems and pinnate stems.
In this case the simple stem is synonymous with a hydrocladium and with a
branch of the pinnate stem. The same position may arise in some of the Ser-
tulariidae. In colonies with irregular branching the term hydrocladium is best
avoided.

The HYDROTHECA (Fig. 6) may be without a stalk and SESSILE, or with a
stalk, or PEDICEL, and PEDICELLATE. It may be tubular, bell-shaped (cAMPAN-
ULATE), or saucer-shaped. In the Sertulariidae and Plumulariidae it is bilaterally
symmetrical, usually with one wall fused to the stem, or ADNATE. Since the
hydrotheca usually arises at an angle to the stem it is possible to distinguish
that side closer to the stem as ADCAULINE and the opposite side as ABCAULINE.
In the genus Silicularia and some species of Campanularia the hydrotheca tends
to be grossly thickened on two opposite sides, thus imparting a bilateral sym-
metry on an otherwise radially symmetrical family (the Campanulariidae)
(Fig. 66). The hydrotheca is often ornamented by transverse annulations or
longitudinal striations.

The margin of the hydrotheca may be smooth or dentate. The MARGINAL
TEETH vary in shape and number and provide a useful diagnostic character.

The hydrotheca may also have internal perisarcal thickenings. A DIA-
PHRAGM commonly occurs in the base where the hydranth narrows to join the
cocnosarc. A true diaphragm takes the form of a definite perisarcal shelf on
which the base of the hydranth rests, e.g. Clytia, Obelia; sometimes an ANNULAR
THICKENING of a less definite nature occupies the same position (Fig. 66). In the
sessile and bilaterally symmetrical hydrothecae of the Sertulariidae and Plumu-
lariidae there is an inturned base similar in appearance to a diaphragm. It is
penetrated by the HYDROPORE.

Internal and transverse shelves or ridges of perisarc in the hydrotheca are
termed INTRATHECAL SEPTA. These may form useful attachment points for the
hydranth, facilitating its withdrawal.

INTERNAL TEETH, situated within the hydrotheca just below the margin, are
characteristic of certain Sertulariidae. Their function is not clear; the number
and position are diagnostic in certain species.

In certain families the hydrotheca is provided with a lid, or OPERCULUM,
consisting of one or more valves meeting in the centre. Broch (1918) showed
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that in some members of the Campanulinidae the opercular valves are formed
from the distal part of the hydrotheca, and simply fold inwards to close the
aperture. In other campanulinids and in the Sertulariidae the operculum is
formed from the primary covering of the hydrotheca and the opercular seg-
ments are seated and hinged in embayments of the hydrothecal margin.

The arrangement of the hydrothecae on the stem and branches varies.
There may be a single row of hydrothecae on one surface, two rows of hydro-
thecae on opposite surfaces (with OPPOSITE or ALTERNATE arrangement), many
longitudinal rows, or the arrangement may be quite irregular. If the hydrothe-
cae are not quite opposite or not quite alternate the terms SUBOPPOSITE and
SUBALTERNATE are used. When the hydrothecae are borne on one surface, or face
towards one surface, that surface is said to be the ANTERIOR FACE and the
opposite surface the POSTERIOR FACE. Hydrothecae may be borne on the stem
(CAULINE HYDROTHECAE) and all its branches, or they may be restricted to the
branches or the hydrocladia.

NEMATOTHECAE contain the nematophores. They are characteristic of the
Plumulariidae and a few genera of Lafoeidac and Haleciidae. They may be
sessile or pedicellate, one-chambered or two-chambered, movable or immovable.
They may be quite irregularly arranged on the colony, or grouped in a definite
manner around the hydrothecae. In the Plumulariidae there is typically one
below each hydrotheca, the MEDIAN INFERIOR NEMATOTHECA, and one on each
side, the LATERAL NEMATOTHECAE (Fig. 6). There may also be one or two above
the hydrotheca, the SUPERIOR NEMATOTHECAE, and some on the stem, CAULINE
NEMATOTHECAE (Fig. 106).

The GONOTHECA encloses the reproductive bodies of the hydranth genera-
tion (GONOPHORES). It is usually more or less spindle-shaped, and may be smooth,
annulated or spiny, and may be provided with an operculum. The gonothecae

[_proximal chamber

v

1-CHAMBERED ABSENT

i t-pedicel

2-CHAMBERED REDUCED
Fig. 8. Types of nematothecae.
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may be borne singly, or may be aggregated into compound bodies or protected
by special outgrowths.

In the Lafoeidae aggregations of gonothecae, often accompanied by spe-
cially modified nematothecae, form cOPPINIAL, or nest-like structures round the
larger stems. In the plumulariid genera Aglaophenia and Thecocarpus aggrega-
tions of gonothecae are borne on specially modified hydrocladia forming
CORBULAE. Protective branchlets for the gonothecae are termed PHYLACTOCARPS.
They may be formed from a modified hydrocladium or as an appendage to a
hydrocladium.

Ll

g
RN

LLALLLEL L £
LLTTERLRRY

Wy

Modified Appendage of
hydrocladium hydrocladium

UNPROTECTED CORBULA COPPINIA PHYLACTOCARPS
Fig. 9. Types of structures protecting the gonothecaec.

In addition to the external skeleton considered so far, some hydroids
possess an INTERNAL SKELETON in the sense that it is contained within, or covered
by, living cells. However, such a skeleton is always ectodermal in origin and its
position is probably secondary. In Hydractinia, for example, the adpressed
stolons of the hydrorhiza may lose the outer perisarc during development, so
that the layer is covered externally by epithelium—the NAKED COENOSARC.
The basal Jayer of perisarc may produce spines which penetrate the surface.
Hydrocorella is similar, except that the skeleton is impregnated with lime. In
Rosalinda and Teissiera the internal skeleton of the hydrorhiza consists of anasto-
mosing ribs, or TRABECULAE, which produce spines. The culmination of this pro-
cess is reached in Solanderia where the trabeculae rise up to form an erect and
elaborately branching stem, covered superficially by naked ectoderm.

A typical MEDUSA is radially symmetrical with a convex upper surface, the
EXUMBRELLA, and concave lower surface, the SUBUMBRELLA. The shape varies
from flat and disc-shaped to deep bell-shaped or conical. The mouth is borne on
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Fig. 10. Compositc diagram of medusa to illustrate parts.

a HYPOSTOME, or manubrium, which hangs from the centre, and opens into a
STOMACH, or gastral cavity. From the latter lead RADIAL CANALS, which com-
municate with a CIRCULAR CANAL round the margin. From the margin a VELUM,
or horizontal ectodermal shelf, projects inwards and demarcates a SUBUMBREL~
LAR CAVITY within the bell. The margin also bears the MARGINAL TENTACLES.
At the top of the exumbrella a projecting cone may form an APICAL PROCESS
and may contain an APICAL CANAL communicating with the stomach.

The RADIAL CANALS are usually four in number and impart a tetramerous
symmetry to the whole. From their position the “axes’ or radii of the medusa are
derived. The radial canals lie in the PERRADI; alternating with these are the
INTERRADI, and between the perradii and the interradii are the ADRADII
Occasionally the radial canals are branched or multiplied.

The MouTH may be simple and circular, e.g. Sarsia, or it may be drawn out
into ORAL LIPS which may be folded or crenulated, e.g. Leuckartiara. 1t may
also bear simple or branched ORAL TENTACLES. The latter may be borne on the
edge of the mouth or may be set back, as in Bougainvillia, so as to arise just
above it.

The STOMACH and HYPOSTOME may be short, not reaching the edge of the bell,
or may be long and extensile, hanging well below the bell. The jelly of the upper
part of the bell may bulge down into the base of the stomach forming a
PEDUNCLE. '

The MARGINAL TENTACLES may be SOLID or HOLLOW, FILIFORM, CAPITATE OF
MONILIFORM, these terms being used as in the hydranth (Fig. 3). They arise from
a swelling of the margin, the MARGINAL BULB. but in some Limnomedusae this
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bulb is absent. There is usually a tentacle to each bulb, but occasionally marginal
bulbs lack tentacles or one bulb bears a group of tentacles. Rarely the tentacles
are branched (Cladonemidae). The surface of the tentacle facing towards the
centre is said to be ADAXIAL and the outer surface ABAXIAL. In addition to nor-
mal tentacles, reduced tentacles or CIRRI may occur; these are without marginal
bulbs and may be spirally coiled.

The medusa bears the sexual products in GONADs. The gonads are borne
either
(1) on the stomach wall, where they may form a single mass surrounding the

stomach or be split into horizontal or radial segments, or

(2) on the radial canals, where they may vary in shape (oval or elongated,

folded, sinuous, flattened, etc.).

Gonads borne on the stomach may, however, also spread on to the radial
canals, and those on the radial canals may reach the stomach at their inner
ends.

Most medusae possess SENSE-ORGANS, normally borne on or near the margin.
Several types occur:

1. STATOCYSTS, or organs or orientation and equilibrium. They are absent in
the Athecata, but occur in the Thecata and Limnomedusae. There are two
kinds:

(i) ECTODERMAL STATOCYSTS (MARGINAL VESICLES), in the form of hollow pits
or vesicles situated in the velum and Jined by ectoderm. They contain
STATOLITHS, or concretions of calcium carbonate. They may be open,
with an opening facing towards the subumbrellar cavity, or closed, when
they hang below the velum.

(il) ENDODERMAL STATOCYSTS, in the form of sensory clubs growing from the
circular canal. There is a solid axis of endodermal cclls of which one or
two terminal ones contain concretions. They may be free, and project
through the margin of the bell, or enclosed, and contained in an ccto-
dermal vesicle.

2. OCELLI, or organs of sight, borne on the marginal bulbs and either adaxial
or abaxial in position. The structure varies from simple patches of red.
brown or black pigment to elaborate organs containing a lens.

3. corpyLl, club-like structures of unknown function borne on the bell margin.

Medusae may also possess so-called EXCRETORY PORES, which are openings
from the radial canals to the subumbrellar surface.

The typical medusa is free-swimming and able to feed and grow, but
among the hydroids there are numerous cases where the medusa remains
attached to the hydranth as a gonophore and is reduced to a varying degree; its
development appears to be arrested at a certain stage. It is usual to distinguish
the following stages in medusa reduction (originally defined by Kiihn 1914):

1. FUMEDUSOID. Marginal tentacles and sense organs absent or reduced. No
mouth. Velum not penetrated. Radial canals present, but sometimes without
a cavity. May be freed and perform pulsations, but cannot feed or develop
fully.
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Fig. 11. Types of degenerate medusae (fixed SpOrosacs).

5 CRYPTOMEDUSOID. Radial canals absent, but a single layer of endoderm, the
ENDODERMAL LAMELLA, present lining the exumbrellar ectoderm. Subum-
brellar cavity distinct, reduced or absent.

3. HETEROMEDUSOID. Endodermal lamella absent. Outer ectoderm two or more-
layered, often enclosing the remnant of a subumbrellar cavity. This may
form an ACROCYST for the retention of eggs.

4. sTYLOID. A simple evagination covered with ectoderm and lined with endo-
derm: the latter with its cavity forming the sPADIX. The sex cells develop
between the two layers.

These stages have a doubtful value in classification since some species are
sexually dimorphic, with one sex more reduced than the other, e.g. in Tubularia
indivisa and T. regalis the male gonophore is cryptomedusoid and the female
eumedusoid, and in Eulaomedea flexuosa and E. calceolifera the male gonophore
is styloid and the female heteromedusoid. It is, however, important to distinguish
between medusae which develop fully and can be keyed out by typical adult
characters and those which are degenerate and cannot feed or grow. I therefore
propose to follow Rees’s dictum (1957) and retain ‘separate genera for hydroids
with fixed gonophores and for hydroids with free medusae . . .. The term
FIXED SPOROSACS will be used for all degenerate medusoid stages, including the
four described above.
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It is thus apparent that although in the ‘typical hydroid’ the polyp and
medusa stages alternate and are of more or less equal importance, in some fami-
lies, and particularly in the Plumulariidae and Sertulariidae where fixed sporo-
sacs are the rule, evolution in the polyp generation has outpaced that in the
medusa. In contrast there are some families in which the evolution of the
medusa generation is highly advanced while the polyp is small and inconspic-
uous. In these cases the hydranth, if known, is often of little use in diagnosis and
keys have of necessity to be based on the medusae. This applies to the Lim-
nomedusae, the Campanulinidae and to several families of Athecata.

Species are said to be MONOECIOUS if the male and female sex products are
borne on the same colony or individual, and pioecious if on separate colonies
or individuals. Hermaphrodite individuals occur rarely.

Development of the fertilized egg produces two kinds of larvae:

1. The PLANULA, an oval or pear-shaped, ciliated body consisting of solid
endoderm surrounded by ectoderm (Fig. 34D). It settles to the bottom,
attaches by the broader anterior end and develops into a polyp.

2. The ACTINULA, resembling a small polyp with two circles of tentacles (Fig.
15D). It settles to the bottom where it rests on the aboral tentacles, attaches
by the aboral end and develops into a polyp.

The eggs may be fertilized in the sea or be retained in the gonophore of the
polyp generation or gonad of the medusa for the initial stages of development.
In some Thecata the eggs may be extruded from the gonotheca but retained in an
ACROCYST for the initial stages of development. Special brood-chambers or
MARSUPIA may also occur.

THE STING CELLS

Sting-cells, or NEMATOCYSTS (cNIDOCYSTS), are always present, and are
particularly abundant on the tentacles, the hypostome and certain special tracts
on the hydranth and medusa.

The nematocyst consists of a round, oval or elongated CAPSULE, contain-
ing a coiled TUBE. It discharges the tube by eversion. The tube may or may not
have a thicker basal portion, the BUTT, and is usually armed in part or in whole
by spirally arranged SPINES.

The classification of nematocyst types presented by Weill (1934) has been
adopted here. Weill originally distinguished 17 types in the Cnidaria; since then
additional types have been named, and in 1974 Mariscal listed a total of 26.
Not all of these occur in the Hydroida. A key to the identification of the most
common hydroid types is given below.

1. Discharged tube rolled up like a corkscrew, tube closed at tip DESMONEME (volvent)
— Discharged tube not rolled up, tube open at tip .. .. .. .. .. 2
2. Without butt (HAPLONEME) .. .. .. .. .. .. .. .. 3
— With butt (HETERONEME) . . .. .. .. .. .. .. .. .. 6
3. Tube tapering and slightly thicker at base (ANISORHIZA), armed, and with larger spines

near base .. . .. HETEROTRICHOUS ANISORHIZA

Tube of equal diaméter thré).ughoﬁt (ISORHIZA) . .. .. .. .. .. 4

!
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Tube without well-defined spines (g]utmant) .. .. .. ATRICHOUS ISORHIZA
Tube with well-defined spines .. . .. .. .. .. .. .. 5
Spines in basal region only .. .. .. .. .. BASITRICHOUS ISORHIZA
Spines in middle region only .. .. MEROTRICHOUS ISORHIZA
Butt of equal diameter throughout, tube contmued beyond butt (MASTIGOPHORE) 7
Butt of unequal diameter .. .. .. .. .. 8
Butt not more than 3 times length of capsule .. .. MICROBASIC MASTIGOPHORE
Butt at least 4 times length of capsule .. .. .. MACROBASIC MASTIGOPHORE
Butt dilated at base .. .. .. .. STENOTELE (penetrant)
Butt dilated at distal end (EURYTELE) .. .. .. .. .. .. .. 9
Butt not more than 3 times length of capsule .. .. .. MICROBASIC EURYTELE
Butt at least 4 times length of capsule .. .. .. MACROBASIC EURYTELE

The total ensemble of nematocyst types possessed by a species is known as

its CNIDOME.

Nematocysts are occasionally concentrated on special stalks or processes

known as CNIDOPHORES. These may occur in the polyp generation (e.g. Euden-
drium racemosum) or in the medusa (Zanclea, Proboscidactyla).
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Fig. 12. Nematocyst structure and type.
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FCOLOGY

ASEXUAL REPRODUCTION is reponsible for colony-formation and budding
off of medusae. A form of asexual reproduction known as STOLONIZATION may
also occur in the polyp generation, when the ends of the stem or branches pro-
duce tendril-like stolons which reattach and form new colonies. Sometimes the
ends of such stolons separate off (sCHIZOGENY) forming bodies similar to planu-
lae, e.g. Coryne pusilla (Fig. 19G).

BUDDING of medusae may also occur, either from the stomach wall (e.g.
Rathkea) or from the marginal bulbs (Hybocodon). FISSION is more rare, but
occurs in Staurocladia and Craspedacusta. The medusa Cytacis tetrastyla buds
off young hydranths from the stomach wall (Kramp 1959).

REGENERATION, or regrowth after injury, is common. Colonies may die
down and regenerate later from the hydrorhiza or from the hydrocaulus. Many
forms are provided with HINGE-JOINTS (Fig. 78, 115C), which are strongly marked
oblique nodes in the perisarc where movement can occur and where rupture is
easy (comparable to the ‘breaking point’ in a lizard’s tail). Hinge-joints often
occur in pairs with a short internode between them.

In the Thecata regeneration of hydrothecae may occur. In Halecium the
new hydrotheca develops from within the old one and repetition of this process
results in a tier of hydrothecae one within the other (Fig. 46). Sometimes only
the margin regenerates resulting in a hydrotheca with numerous margins and
often adding considerably to the depth (Fig. 56A). This is common in the Lafoei-
dae and Sertulariidac.

In the Moerisiidae special resting bodies or PODOCYSTS can survive death
of the colony to regenerate later.

The Hydroida often have close relationships with other animals. The lar-
vae may settle and grow on almost any animal, including other hydroids, simply
using them as a convenient substratum. Such forms are said to be EPIZOOTIC.
In some cases the relationship is closer, and there seems to be a definite selec-
tion of the host by the epizoite. Hydroids which live on the shells of molluscs
or hermits are well known and are well represented in South Africa. It is often
difficult to draw a boundary between epizoism and COMMENSALISM, where
both animals obtain benefit from the association. Proboscidactyla (Lar), which
lives on polychaet tubes, has been proved to be an obligatory commensal.

Table 1 gives a list of South African host animals and the hydroids which
have been recorded on them as epizooites, commensals or parasites, but
hydroids acting as hosts have not been included. In addition to these, sessile
barnacles, the common shore mussels and the red-bait Pyura may carry a thick
population of hydroids.

In a few members of the Plumulariidae and Lafoeidae colonies may be
epizootic on the same species of hydroid or on closely related species. Such
forms are said to be AuTo-tPizootic (Millard 1973). This commonly results in
the stunting of the epizoite in whole or in part, so that its appearance is abnormal,
and it is difficult to recognize.
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Some hydroids occur only on algae and may have special adaptations for
this substratum. In Plumularia filicaulis the gonothecae are recumbent and
cemented to the alga. In Lincolaria the hydrothecae are fused for almost their

entire length to the alga.

Table 1
A list of host animals with their recorded hydroid epizoites, commensals or parasites.
Host Hydroid Family
SPONGES Hybocodon unicus Tubulariidae
Zyzzyzus solitarius Tubulariidac
Sphaerocoryne bedoti Corynidae
CORALS Zanclea sp. Zancleidae
POLYZOA Zanclea sp. Zancleidae
POLYCHAETS
Laonome sp. Proboscidactyla sp. Proboscidactylidae
Sabella peniciflus L. Clytia hemisphaerica Campanulariidae
CIRRIPEDES (stalked)
Lepas sp. Clytia hummelinki Campanulariidae
Obelia dichotoma Campanulariidae
1S0PODS (parasitic)
Codonophilus (Meinertia) Bougainvillia meinertiae Bougainvilliidae
imbricata (Fabr.)
HERMITS
?Anapagurus hendersoni Barn. Dicoryne conferta Bougainvilliidae
Clibanarius sp. Hydrocorella africana Hydractiniidae
Dardanus arrosor (Herbst) Clavactinia multitentaculata Hydractiniidae
. ' Hydrocorella africana Hydractiniidac
Diogenes brevirostris Stimps. Hydrocorella africana Hydractiniidae
Diogenes costatus (Fabr.) Hydractinia diogenes Hydractiniidae
' ' Hydrocorella africana Hydractiniidae
Eupagurus placens Stebb. Hydrocorella africana Hydractiniidae
DECAPODS
Halicarcinus sp. Leuckartiara octona Pandeidae
Hymenosoma orbiculare Desm. Clytia hemisphaerica Campanulariidae
Jasus lalandii (M. Edw.) Obelia geniculata Campanulariidac
BIVALVES
Crassatella capensis Lamy Merona cornucopiae Clavidae
GASTROPODS
Argobuccinum argus (Gm.) Hydrocorella africana Hydractiniidae
Astraea tayloriana (Smith) Clavactinia multitentaculata Hydractiniidae
Bullia annulata (Lam.) Leuckartiara octona Pandeidac
Bullia laevissima (Gm.) Hydrocorella africana Hydractiniidae
Cancellaria sp. Hydrocorella africana Hydractiniidae
Fusus verruculatus Lam. Hydrocorella africana Hydractiniidac
Melapium lineatum (Lam.) Hydrocorella africana Hydractiniidae
Nassa analogica Sow. Leuckartiara octona Pandeidae
Nassa arcularia L. Hydrocorella africana Hydractiniidae
Nassa coronata Brug. Cytaeis nassa Cytaeidae
Nassa fenestrata Marr. Cytaeis nassa Cytacidae
Nassa kraussiana (Dunk.) Hydractinia kaffraria Hydractiniidae
Nassa speciosa Adams Hydrocorella africana Hydractiniidae
» " Hydractinia marsupialia Hydractiniidae
Leuckartiara octona Pandeidae
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Host

Table 1 (cont.)

Hydroid

Family

Thais squamosa (L.am.)
Turbo sarmaticus L.

T;’ritel/a sp.”
Vermetus sp.
PTEROPODS
Diacria trispinosa Les.
FISH
Ambassis safgha (Forsk.)
Chaetodon lunula (Lac.)
Mugil sp.
Squalus fernandinus Molina
TURTLES
Caretta caretta (L.)
Eretmochelys imbricata (L.)

Hydractinia altispina
Hydrocorella africana
Clavactinia multitentaculata
Hydrocorella africana
Hydrocorella africana

Clytia gravieri

Hydrichthys boycei
Hydrichthys boycei
Hydrichthys boycei
Obelia dichotoma

Obelia dichotoma
Clytia hemisphaerica

Hydractiniidae
Hydractiniidae
Hydractiniidae
Hydractiniidae
Hydractiniidae

Campanulariidae

Pandeidae
Pandeidae
Pandeidae
Campanulariidae

Campanulariidae
Campanulariidae

N.B. Ritchie (1907b) records Nassa crepidula as a host for Podocoryne carnea, and Stechow
(1925a) records Oliva auricularia as a host for H ydrocorella africana and Sipho islandicus
for Stylactis siphonis. These three molluscs are not known from South Africa and are
omitted from the table.

ORDER HYDROIDA

Diagnosis. Hydrozoa typically with alternating asexual polyp and sexual medusa
generations. Polyp generation typically sedentary, rarely planktonic, with peri-
sarc and well-developed tentacles. Medusa generation budded from polyp
generation and typically free-swimming though sometimes reduced to a fixed
sporosac; with velum and sense-organs in the form of ocelli, statocysts or cordyli.

KEY TO SUBORDERS
1. Polyp generation planktonic, in the form of polymorphic colonies with a central
gastrozooid .. .. .. .. .. .. [CHONDROPHORA]
Polyp generation usually sedentary, if planktonic not as above .. .. .. 2
2. Hydranth with a definite hydrotheca of definite shape. Medusa, when present,
usually flattened; with gonads on radial canals; with or without statocysts and if
present ectodermal .. .. .. .. .. .. .. THECATA p. 125
- Hydranth with no definite hydrotheca. Medusa, when present, usually deep; with
gonads on radial canals or stomach; with or without statocysts and if present
endodermal .. . . . . 3

3. Medusa without statocysts and usually with ocelli; with gonads on stomach
ATHECATA p. 24

— Medusa with or without statocysts, without ocelli; with gonads on stomach or

radial canals . LIMNOMEDUSAE p. 464
SUBORDER ATHECATA

Diagnosis. Hydranth with no definite hydrotheca or gonotheca, though a gela-

tinous or membranous pseudohydrotheca may cover the base of the body. Pro-

ducing fixed sporosacs or free medusae. Medusa usually deep bell-shaped;

with gonads on stomach but rarely extending perradially on subumbrella;

without statocysts; usually with ocelli.
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[Families in which the polyp gencration is not represented in South Africa are bracketed]

1.

I

I w
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het

12.

13.

14.

15.

16:

Mature hydranth with at least some tentacles capitate (with the exception of one
non-South African genus of Zancleidae: Preroclava), or with tentacles absent. If
absent, hydranth not parasitic

Mature hydranth with all tentacles ﬁhform (w1th a few exceptlons in non- South
African genera of Corymorphldae), or with tentacles absent. If absent, hydranth
parasitic

Hydranths solrtary

Hydranths colonial, unlted by a common hydrocaulus or hydrorhxza

Hydranth tentacles all capitate, numerous and scattered .. MYRIOTHELIDAE,
At lcast some tentacles not capitate, at least some arranged in definite whorls

Oral tentacles scattered and capitate' aboral tentacles in one whorl and filiform
(or rarely absent) [ACAULIDAE]
Tentacles in three whorls one oral and capltate, two aboral and imperfectly
moniliform .. .. .. [TRICYCLUSIDAE]
Hydranth with capitate oral tentacles and w1th ‘branched’ aboral tentacles bearing
several rows of capitulae . .. .. .. CLADOCORYNIDAE,

Hydranth without ‘branched’ tentacles

Skeleton internal . .
Skeleton, if present external

Skeleton forming erect, branching stems .. .. .. SOLANDERIIDAE,

Skeleton restricted to incrusting hydrorhiza .. .. .. ..
Hydranth with an oral whorl of capitate tentacles only .. [HYDROCORYNIDAE]
Hydranth with scattered capitate tentacles .. . . .. ZANCLEIDAE,
Stem pinnate. Aboral tentacles of hydranth long, ﬁl]form and in one whorl; oral
tentacles capitate and scattered ..  HALOCORDYLIDAE,

Stem not pinnate. Tentacles of hydranth not as above

Oral tentacles in one whorl, capitate; aboral tentacles scattered monlll—
form . ASYNCORYNIDAE,
All tentacles usually capltate sometlmes an aboral whorl of vestigial filiform
tentacles as well, rarely tentacles absent

Medusa, when present, with simple tubular mouth and 241 sxmple margmal ten—
tacles. Polyp generation stolonial or with erect branched stem with firm peri-
sarc .. CORYNIDAE,
Medusa, when present not as above Polyp generatlon always stolonial, often
poly1norph1c

Hydranth with scattered tentacles Medusa w1th 2- 4 margmal tentacles bearmg
stalked cnidophores .. ZANCLEIDAE,
Hydranth with one whorl of capltate tentacles or tentacles absent Medusa, when
present, without cnidophores

Hydranth with one whorl of capitate tentacles w1th or w1thout a vestlglal whorl of
aboral filiform tentacles. Medusa creeping, with numerous branched tentacles
provided with adhesive discs .. CLADONEMIDAE,
Colony poly- or dimorphic, with gastr02001ds and clactylozoords of which at
least some lack tentacles. Producing fixed sporosacs

Gastrozooids and dactylozooids without tentacles, but w1th lateral or term1nal

nematocyst clusters .. .. [HALOCORYNIDAE]
Gastrozooids without tentacles dactylozomds w1th one whorl of capitate ten-
tacles .. .. .. [PTILOCODIIDAE]

Hydranth with two whorls of tentacles one oral and one aboral, with gonophores
borne on blastostyles between them ..

Hydranth not as above .. . .. .. .. ..
Hydranth pelagic, solitary and wrthout stem .. .. [MARGELOPSIDAE]
Hydranth sedentary, with well-developed stem

. 66

. 40
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. 63
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. 66
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. 55
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16
18

17
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17. Stem with perisarc, which reaches to base of hydranth body and is usually

stiff . TUBULARIIDAE, p. 30
~  Perisarc feebly developed restrrcted to base of stem Anchormg ﬁlaments

present .. .. .. CORYMORPHIDAE, p. 26
18. Hydranth tentacles 1rregularly scattered over body Medusa when present, with 4

lips with a continuous row of nematocyst clusters along margin .. CLAVIDAE, p. 69
— Hydranth tentacles concentrated at oral end, either in one whorl or 2-4 whorls

close together, or tentacles absent .. . . 19
19. Hydranth with trumpet-shaped hypostome. No medusae Sporosacs borne on

body of hydranth below tentacles .. .. EUDENDRIIDAE, p. 77
— Hydranth with conical hypostome. Medusa present or absent .. 20

20. *Hydranth borne on definite perisarc-covered stem which is usually branched
Medusa, when present, with branched or unbranched oral tentacles inserted
above mouth-rim, marginal tentacles often in groups BOUGAINVILLUDAE, p. 88

~— Polyp generation stolonial. Medusa, when present, not as above . 21

21. Medusa with unbranched oral tentacles borne on mouth-rim and 4 margmal
tentacles. Hydranths never polymorphic; medusa-buds borne directly on hydro-

rhiza .. .. CYTAEIDAE, p. 118
— Medusa, when present w1thout true oral tentacles but wlth 4 llpS which may be

drawn out to form oral arms .. 22
22. Medusa, when present, with 4 oral arms bearrng clusters of nemdtocysts Hydranth

naked .. 23
— Medusa without oral arms; lrps usually w1thout clusters of ncmatocysts Hydranth

with or without perisarc .. 24
23. Medusa, when present, with solitary margmal tentacles Hydranths polymorphlc

with gonophores borne on gonozooids .. HYDRACTINIDAE p. 104

— Medusa with marginal tentacles in 8 groups Hydranths not polymorphic, with
very extensile thread-like tentacles; medusa-buds borne directly on hydro-
rhiza .. .. .. [RATHKEIDAE]

24. Marginal tentacles of medusa swollen at base wrthout a terminal cluster of nemato-

cysts .. .. PANDEIDAE p. 121
— Marginal tentacles of medusd not SWi ollen at base w1th a termmal cluster of nemato-

cysts .. .. .. .. .. .. .. .. [CALYCOPSIDAE]

Family Corymorphidae

Diagnosis. Large, solitary hydroids with a cylindrical hydrocaulus and terminal
hydranth. Perisarc feebly developed. Hydrocaulus usually with anchoring
filaments. Hydranth with conical hypostome and two sets of tentacles: oral and
aboral. Oral tentacles filiform, moniliform or capitate. Aboral tentacles filiform
or moniliform. Gonophores borne immediately above aboral tentacles, usually
on branching blastostyles, in the form of fixed sporosacs or free medusae.

Medusa, when present, with simple circular mouth, four radial canals and
one to four capitate or moniliform marginal tentacles. No exumbrellar nema-
tocyst tracts or ocelli. Gonad completely surrounding hypostome.

Iniroduction. There are several theories on evolution among the athecate fami-
lies. Rees (1957) believes that the basic stock is to be found amongst the simpler
Corymorphidae, e.g. Euphysa aurata Forbes, where the hydranths are of simple
construction, with two whorls of tentacles and poorly developed perisarc.
Within the family, however, there has been a trend among certain forms to an
increase in size and elaboration of structure, culminating in the giant Branchio-
cerianthus. These structural elaborations include:
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1. The presence of longitudinal ENDODERMAL CANALS in the hydrocaulus, e.g.
Corymorpha and Branchiocerianthus. These occur in the periphery of an other-
wise diffuse and parenchymatous endoderm which often fills the whole cavity
of the coenosarc.

2. The presence of a transverse DIAPHRAGM of soft tissue in the hydranth dividing
the cavity into an oral and an aboral chamber, presumably for the support
of the aboral tentacles. (This diaphragm is not comparable with that found in
the Thecata.)

3. The elaboration of a system of branched or unbranched ‘RADIAL CANALS’ in the
hydranth immediately above the diaphragm.

4. An increase in the number of tentacles.

5. The development of a bilateral symmetry in Branchiocerianthus to permit feed-
ing in strong currents at great depths.

The perisarc is in general poorly developed and in the form of a gelatinous
sheath, which sometimes fits quite loosely. 1t never extends on to the body of the
hydranth and is usually restricted to the basal part of the hydrocaulus. In
Branchiocerianthus and Coryniorpha the hydrorhiza is in the form of ANCHORING
FILAMENTS, slender root-like tubes covered with thin perisarc. These are adapta-
tions for anchoring the body in a substratum of mud or sand.

Tentacles are always in two sets, oral and aboral, and may be moniliform,
capitate or filiform.

The aboral tentacles are usually in one whorl, but the oral tentacles may be
in several, or many, close whorls concentrated around the mouth.

The gonophores are borne immediately above the aboral tentacles, usually
on hollow, branching blastostyles. They may develop into free medusae or
remain attached as fixed sporosacs. In many medusa species the hydranth
generation is still unknown.

The subdivision of the Corymorphidae is still far from settled. It has been
discussed in papers by Rees (1938, 1957), Kramp (1949) and Prévot
(1959).

In the key which follows only a few of the more important genera with
known hydranth generations have been included, and the diagnostic characters
have been taken from Brinckmann-Voss (1970).

KEY TO GENERA
[Genera not represented in South Africa are bracketed]

1. Hydranth bilaterally symmetrical, with two sets of filiform tentacles
Branchiocerianthus p. 28

Hydranth radially symmetrical .. .. .. 2
2. Hydranth with two sets of filiform tentacles. Medu5d w1th pomted aplcal process

and onc¢ moniliform tentacle .. .. Corymorpha p. 30
— Hydranth with all tentacles not ﬁhform Mcdusa when present without apical

process 3
3. Hydranth with capltate or monlllform oral tentacles monlllform aboral tentacles

Medusa with 1-4 moniliform tentacles .. [Euphysal

— Hydranth with moniliform oral tentacles, ﬁllform aboral tentacles Medusa with one
capitate tentacle .. .. .. .. .. .. .. .. [Vannuccial
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Genus Branchiocerianthus Mark, 1898
Syn. Branchiaria Stechow, 1921.
Diagnosis. Hydranth bilaterally symmetrical and excentrically seated on
hydrocaulus, with diaphragm, radial canals and two sets of filiform tentacles.
Hydrocaulus rooted by anchoring filaments. Perisarc rudimentary. Gonophores
in the form of fixed sporosacs borne on blastostyles arising immediately above
the aboral tentacles.

Type species: Branchiocerianthus urceolus Mark, 1898.

One species only from South Africa.

Branchiocerianthus imperator (Allman, 1885)
Fig. 13
Monocaulus imperator Allman, 1885: 753, fig. 265. Aliman, 1888: 5, pl. 3.
Branchiocerianthus imperator: Miyajima, 1900: 235, figs 1-2, pls 14-15.

Stechow, 1909: 49, figs 1-4, pl. 7 (figs 1-8). Brattstrém, 1957: 5. Vervoort, 19665 99.
Diagnosis. Body very large, over 2 m in length when mature. Hydrocaulus
tubular, narrowest distally and separated from hydranth by a diaphragm and
an annular constriction, widening proximally and ending in a bulbous swelling
bearing anchoring filaments. Base of hydrocaulus and anchoring filaments
covered with thin perisarc. Coelenteron filled with vacuolated endoderm cells
but containing a circle of longitudinal endodermal canals at periphery; these
visible externally as longitudinal striations.

Hydranth disc-shaped, bilaterally symmetrical, especially in young indivi-
duals, with an excentric (‘ventral’) insertion of hydrocaulus and an excentric
(‘dorsal’) hypostome; mouth directed at an angle of 45° to hydrocaulus. Hypo-
stome round in section. Aboral tentacles 100-250 in number and reaching
300 mm, in one, or in two closely alternating whorls, the series broken in the
ventral axis where new tentacles develop. Oral tentacles 48—180 in number and
reaching 55 mm, in several close whorls. Internal cavity divided by a transverse
diaphragm with a circular opening at level of aboral tentacles. Many unbranched
radial canals present immediately above diaphragm and ending blindly at
periphery.

Blastostyles 96-160 in number, in 1-3 whorls, the youngest ventral, branch-
ing 6-8 times, reaching 63 mm, bearing in total up to 600 sporosacs. Each
branch terminating in a battery of nematocysts.

Colour: reddish, varying from pale pink to scarlet and maroon.

Remarks. Since the only material from the South African coast was not in good
condition (Vervoort 1966b), the dimensions and tentacle numbers given above
have been taken from Brattstrém’s summary (1957).

Distribution outside South Africa. Pacific and Indian Oceans, in tropical and
warm temperate waters. Type localities: North Pacific and Japan.

Distribution in South Africa. One record only, off Mogambique in 730 m.
25/35 (vd)
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Genus Corymorpha M. Sars, 1835

Syn. Steenstrupia Forbes, 1846.

Diagnosis. Hydranth radially symmetrical, with diaphragm and two sets of
filiform tentacles but no radial canals. Hydrocaulus rooted by anchoring fila-
ments. Perisarc a transparent membranous sheath over hydrocaulus. Gono-
phores producing free medusae, borne on blastostyles immediately above aboral
tentacles. Medusa with pointed apex and apical canal, with one moniliform
marginal tentacle.

Type species: Corymorpha nutans M. Sars, 1835.
One species only from South Africa.

Corymorpha sp.
Corymorpha sp. Millard, 1959a: 299.
Diagnosis. Hydranth 14 mm in length, with at least 18 oral tentacles and 18
aboral tentacles. Oral tentacles in two close whorls. Reproduction unknown.

Remarks. Only one infertile specimen has been found, and it is impossible to
delegate it to a species.

Distribution in South Africa. Durban Bay, in mud. 29/31 (s).

Family Tubulariidae

Diagnosis. Athecate, solitary or colonial hydroids with erect stems covered in
perisarc to immediately below the hydranth. Hydranth large, with conical
hypostome and two sets of filiform tentacles (aboral and oral) in adult, the oral
tentacles capitate in the young stages. Gonophores borne on blastostyles which
arise immediately above the aboral tentacles, in the form of fixed sporosacs or
free medusae. Medusa, when present, with four radial canals, gonad completely
surrounding hypostome, one to four perradial marginal tentacles, without ocelli.
An actinula stage present in the life-history.

Introduction. The Tubularndae are characterized by tall perisarc-covered stems
and large terminal hydranths. In most species the stem is unbranched and con-
nected with other stems only by the reticular hydrorhiza. In Zyzzyzus however,
the hydranths are solitary and in a few species of Tubularia the stem branches
irregularly.

Growth occurs at the distal end of the stem where the newly formed perisarc
is thin and where the coenosarc is dilated. During growth groups of annulations
are formed at this level. These occur quite irregularly in the stem and their
formation is apparently influenced by external factors. At this point, too, the
hydranth may be shed in unfavourable conditions, to be regenerated later from
the living coenosarc.

The histology is comparatively elaborate, second only to that in the Cory-
morphidae. The endoderm of the stem in many species forms longitudinal
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ridges, visible as striations in external view. These ridges may meet in the centre,
so dividing the coelenteron into longitudinal canals, or may themselves contain
canals. In Zyzzyzus separate ENDODERMAL CANALS are present within the normal
vacuolated endoderm similar to those in the Corymorphidae. The canals com-
municate distally with the gastral cavity of the hydranth.

As in the Corymorphidae the endoderm of the hydranth is thickened round
the base of the body as a DIAPHRAGM or cushion of large vacuolated endoderm
cells bulging towards the centre and constricting the coelenteron. It may be
separated from the endoderm of the aboral tentacles by a lamella of mesogloea.
Similarly the endoderm of the oral tentacles may be separated from that lining
the hypostome by a mesogloeal lamella.

These specializations are associated with the large size of the hydranth.

The gonophores, which are borne on blastostyles arising immediately above
the aboral tentacles, may be in the form of fixed sporosacs (Twbularia and
Zyzzyzus) or become freed as medusae (Ectopleura and Hybocodon). The degree
of development of the sporosac varies between species and sometimes within
the same species. The medusa is little modified and close to the hypothetical
ancestral condition postulated by Rees (1957). In Ectopleura the medusa is
radially symmetrical usually with four marginal tentacles, but in Hybocodon it
is asymmetrical with one or a group of tentacles on one edge and the tentacles
are moniliform,

All the Tubulariidae possess an ACTINULA larva, which is released either by
the sporosac or by the medusa. The eggs are large and yolky and only a few
develop into actinulae at the expense of the others. The actinula possesses one
whorl of filiform aboral tentacles and one whorl of capitate oral tentacles of
which the latter may only develop after release. It does not swim, but sinks
passively to the bottom where it rests mouth upwards on the aboral tentacles.
Growth of the aboral pole produces a short stalk which then achieves attach-
ment to the substratum by the developing perisarc. The young hydranth thus
possesses filiform and capitate tentacles. As development proceeds the oral
tentacles lose their capitula.

Rees (1957) considers that the Tubulariidae evolved from the unspecialized
members of the Corymorphidae by the development of firm perisarc, loss of
anchoring filaments and partial atrophy of the stem canals and diaphragm.
Zyzzyzus represents an intermediate stage in its solitary habit, its soft perisarc
and its endodermal canals. 1t is included in the Tubulariidae by virtue of the
actinula larva. Tt possesses rooting processes which, however, are not homo-
logous with the rooting filaments of Corymorphids but are adaptations to a habi-
tat in sponges.

KEY TO GENERA

1. Hydranth solitary, with rooting processes and soft perisarc .. .. Zyzzyzus p. 38
— Hydranths usually colonial with a common hydrorhiza, without rooting processes

and with firm perisarc .. .. .. .. .. .. .. .. .. 2
2. Gonophores in the form of fixed sporosacs .. .. .. .. Tubularia p. 35

Gonophores released as free medusae 3
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3. Medusa radially symmetrical, with two or four marginal tentacles ..  Ectopleura p. 32
Medusa asymmetrical, with one or a group of marginal tentacles .. Hybocodon p. 32

Genus Ectopleura L. Agassiz, 1862

Diagnosis. Hydranths solitary or colonial, without rooting processes. Hydro-
caulus with firm perisarc. Gonophores released as free-swimming medusae.
Medusa radially symmetrical, with eight exumbrellar tracks of nematocysts.

Type species: Tubularia dumortieri van Beneden, 1844,
One polyp species only from South Africa.

Ectopleura bethae (Warren, 1908)
Fig. 14A-D

Tubularia betheris Warren, 1908: 280, pl. 45 (figs 10-11), pl. 46 (fig. 12).
Ectopleura bethae: Stechow, 1921a: 249, Millard & Bouillon, 1974: 10.

Diagnosis. Hydrorhiza branching, giving rise to unbranched stems up to 33 mm
in length, each bearing a single terminal hydranth. Perisarc firm, irregularly
annulated, especially near base, becoming very thin distally where it terminates
on a dilation of the coenosarc just below the hydranth. Hydranth with 9-17
long aboral tentacles and 10-17 shorter oral tentacles. Oral tentacles capitate
in young hydranth, filiform in mature hydranth but with concentration of nema-
tocysts at distal end.

Blastostyles arising just above aboral tentacles, bearing irregular clusters
of medusa-buds. Medusa-bud with four capitate marginal tentacles, reaching at
least 0,2 mm in diameter before release. Adult medusa unknown.

Distribution outside South Africa. S.E. Madagascar.

Distribution in South Africa. Natal and Inhaca. Type locality: between Park
Rynie and Alexander Junction. 30/30 (1), 26/32

Genus Hybocodon L. Agassiz, 1862
Diagnosis. Hydranths colonial, without rooting processes. Hydrocaulus with
firm perisarc. Gonophores released as free-swimming medusae. Medusa asym-
metrical with margin at oblique angle, with 1-3 marginal tentacles arising from
a single large marginal bulb, the remaining three marginal bulbs rudimentary.

Type species: Hybocodon prolifer L. Agassiz, 1862.
One species only from South Africa.

Hybocodon unicus (Browne, 1902)

Fig. 14E-H
Amphicodon unicus Browne, 1902: 276.
Hybocodon unicus: Browne & Kramp, 1939: 273, pl. 15 (figs 2-3). Kramp, 1959: 87, fig. 35.
Kramp, 1961: 44, Kramp, 1968: 13, fig. 20.

Diagnosis. Hydrorhiza branching within the sponge Hymeniacedon perlevis
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Fig. 14.

Ectopleura bethae. A, colony; B, mature hydranth with medusa-buds; C, young hydranth
with capitate oral tentacles; D, oldest medusa-bud found.

Hybocodon unicus. E, mature hydranth with medusa-buds; F and G, recently hatched medusae,
G in ventral view; H, nematocysts, from left to right a desmoneme, stenotele, atrichous
isorhiza, microbasic mastigophore.

Scale: A in ¢cm, H in pm, the rest in mm/10.
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(Montagu), giving rise to unbranched stems up to 19 mm in height, each bearing
a single terminal hydranth. Perisarc firm, not annulated, becoming mem-
branous and swollen immediately below hydranth. Hydranth with 12-19 long
aboral tentacles and 15-28 shorter oral tentacles, the latter in two close whorls.
Blastostyles arising just above aboral tentacles, short and branching, bearing
clusters of medusa-buds.

Medusa on release 0,75 mm in height and 0,65 mm in maximum diameter;
with a single marginal tentacle arising from an enlarged marginal bulb; bell
asymmetrical, bulging on side of marginal tentacle and with margin slightly
oblique; the three small marginal bulbs produced over exumbrellar surface for
a short distance; hypostome cylindrical and reaching practically to bell margin;
with four unbranched radial canals; with scattered nematocysts on exumbrellar
surface. Marginal tentacle about 1,3 mm when extended, moniliform, with 26
batteries of nematocysts. Adult medusa (not reported from South Africa) bell-
shaped, 3 mm in height and 2 mm in diameter, with gonad surrounding hypo-
stome from base almost to mouth.

Colour: hydranth transparent with orange-red stomach and hypostome,
sometimes with darker longitudinal streaks on hypostome. Medusa transparent
with orange-yellow hypostome and marginal bulbs.

Nematocysts of four types;

(i) Desmonemes, 4,8 x 3,0 — 6,6 x 5,4 n. Capsule oval, undischarged thread
in two coils.
(ii) Stenoteles, 6,0 x 4,8 — 10,8 x 9,6 x. Capsule oval. Numerous.
(iii) Microbasic mastigophores, 9,0 x 4,8 — 10,8 x 4,8 n. Capsule elongate-
oval. Butt approximately equal to capsule in length.

(iv) Atrichous isorhizas, 9,0 X 7,2 — 10,2 X 7,2 u. Capsule oval to spherical.
Rare.

Remarks. The absence of nematocyst tracks on the bell of the medusa clearly
distinguishes this species from the well-known H. prolifer. There is also no sign
of the asexual budding so characteristic of the latter species. In the young living
medusa the marginal bulb at the base of the tentacle is single and bean-shaped,
not double as described by Browne & Kramp for H. unicus. The double appear-
ance is assumed on contraction during fixation. I have assigned the species
to H. unicus on the scattered nematocysts, the long hypostome and the distinc-
tive process of the three small marginal bulbs which ‘is attached to and curls over
the margin of the umbrella’ (Browne & Kramp 1939).

This is apparently the first discovery of the hydranth of H. unicus, and the
first record of the genus from South Africa.

Distribution outside South Africa. South Atlantic and India. Type locality:
Falkland Islands.

Distribution in South Africa. Sea Point only, lower littoral under ledges. 33/18
(D
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Genus Tubularia Linnaeus, 1758
Syn. Parypha L. Agassiz, 1862.
Diagnosis. Hydranths colonial, without rooting processes. Hydrocaulus with
firm perisarc. Gonophores in the form of fixed sporosacs, either eumedusoid or
cryptomedusoid.

Type species: Tubularia indivisa Linnaeus, 1758.

KEY TO SPECIES
(Doubtful species not included, for these see p. 38)

1. Stem unbranched. Apical processes of female gonophores laterally compressed 7. warreni
- Stem branched. Apical processes of female gonophores conical .. .. T. larynx

Tubularia larynx Ellis & Solander, 1786
Fig. 15H-J

Tubularia larynx Ellis & Solander, 1786: 31. Allman, 1872: 406, pl. 21. Pyefinch & Downing,
1949 21, figs 1-2. Hawes, 1955: 333, figs 1-5. Millard, 195956: 240. Brinckmann-Voss
1970: 31.

Diagnosis. Hydrorhiza a matted reticulum, giving rise to irregularly branched
stems reaching a maximum height of 70 mm, each branch bearing a terminal
hydranth. Perisarc firm, smooth for the most part, but with scattered groups of
shallow annulations, becoming thin distally and terminating below the
hydranth body. Cavity of coenosarc divided longitudinally by 2-4 endodermal
ridges which may meet in the centre and may contain canals. Hydranth with
up to 27 long aboral tentacles and up to 19 shorter oral tentacles.

Blastostyles arising just above aboral tentacles in 1-3 closely alternating
verticils, male and female usually on separate hydranths. Blastostyle branched
or unbranched, bearing the gonophores in clusters. Gonophores without radial
canals or marginal tentacles, oval to spherical, with three or four rounded
tubercles at distal end. Eggs developing into actinulae in sifu.

Actinula at liberation with no oral tentacles or with rudiments of 3-35,
with 6-13 long aboral tentacles with swollen tips. Oral tentacles not capitate on
settling. (From the literature, not observed in South Africa.)

Distribution. Cosmopolitan.

Distribution in South Africa. Two records only, one from a ship’s hull in Table
Bay and another from the Agulhas Bank in 126 m. 33/18 (h), 35/20 (d)

Tubularia warreni Ewer, 1953
Frontispiece; Figs 15A-G
Tubularia warreni Ewer, 1953 : 351, figs 1-4. Millard, 1959a: 299. Millard, 1959b: 240. Millard,
1966a: 435.
Mubularia sertularellae Stechow 1923b: 97. Stechow 1925a: 406.
Diagnosis. Hydrorhiza a matted reticulum giving rise to clusters of unbranched

stems 50-100 mm in length, each bearing a single terminal hydranth. Perisarc
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F-4

Fig. 15.

Tubularia warreni. A, colony; B, hydranth with female blastostyles; C, newly settled hydranth
with capitate oral tentacles; D, actinula; E, nematocysts, from left to right a desmoneme,
stenotele, heterotrichous anisorhiza, basitrichous isorhiza; F , female gonophore with
crests and protruding spadix; G, male gonophore.

Tubularia larynx. H, female gonophore with tubercles; J, male gonophore.

Scale: A in cm, B in mm, E in pum, the rest in mm/10.
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firm, smooth for the most part but with scattered groups of 3-7 annulations,
becoming very thin distally where it terminates in a groove round a dilation
of the coenosarc just below the hydranth. Cavity of coenosarc divided longi-
tudinally by two or more endodermal ridges which may contain canals.
Hydranth with up to 31 long aboral tentacles (5 mm or more) and up to 27
shorter oral tentacles (1 mm or more).

Blastostyles arising just above aboral tentacles in two or three closely alter-
nating verticils, 6-12 in each, the oldest ones oral and the youngest aboral,
male and female on separate hydranths. Each blastostyle with a slender axis,
sometimes with a few lateral branches, bearing the gonophores singly or in
clusters. Gonophores without radial canals or marginal tentacles. Male oval
to spherical, normally smooth. Female oval to spherical, with eight laterally
compressed distal crests, containing one or two eggs which develop into actinulae
in situ.

Actinula at liberation normally with eight aboral tentacles and rudiments
of four oral tentacles. Oral tentacles capitate in newly settled hydranth.

Nematocysts of four types:

(i) Desmonemes, 4,2 x 2,4 — 54 x 4,2 p. Capsule oval, discharged thread

with three coils. Numerous.

(ii) Stenoteles, 4,8 x 4,2 — 10,8 x 9,6 u. Capsule oval, butt about two-thirds
length of capsule. Numerous.

(iii) Heterotrichous anisorhizas, 7,8 x 7,2 — 9,6 x 9,6 u. Capsule spherical or
almost so. Thread coiled horizontally when undischarged, armed with spiral
bands of short spines. Rare.*

(iv) Basitrichous isorhizas, 7,8 x 2,4 — 9,0 x 3,0 u. Capsule elongate-oval,
thread coiled longitudinally when undischarged, armed with short spines for
the first part of its length. Rare.

Colour, endoderm of hydranth and spadix of gonophore deep red, ten-
tacles transparent. General impression of living colonies orangy-red.

Variation. The longitudinal endodermal ridges in the stem vary in number from
two to five (though usually two or three) and also in strength. Thus they may
be very low indeed, or they may be high enough to meet in the centre when they
may contain canals.

The oral tentacles of the hydranth are in one verticil in the extended state
but on contraction alternate tentacles get pushed inwards, giving the impression
of two verticils.

The male gonophores, though usually quite smooth, may occasionally
bear four or five rudimentary conical processes at the distal end. In the female
gonophores the distal processes vary in size and may rarely be absent. One or
more may be swollen and distended. The spent female gonophores are elongated-
oval or cylindrical. The spadix of the gonophore usually protrudes through the
aperture in the female, and occasionally in the male.

* This classification is from Ewer (1953). I was not able to verify personally the fact that the
thread tapers.
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The number of tentacles in the newly released actinula varies from 5 to 12
aboral and up to 6 oral.

Observations on living material. This is one of the hardier species of hydroids,
growing abundantly in dock areas in spite of severe pollution. In the laboratory
thousands of actinulae may be released and become established on the walls
of the tank. The living hydranth readily accepts brine-shrimp larvae which are
stung by the aboral tentacles and transferred to the mouth. The pendulous
blastostyles when at rest hand down between the tentacles to a length of about
10 mm but perform rhythmical contractions, sweeping upwards towards the
mouth.

The newly released actinula rests with the mouth directed upward and the
aboral tentacles held alternately elevated and depressed, the downward-directed
ones supporting it on the substratum. It does not swim but performs slow
exploratory crawling movements. At this stage the slender aboral tentacles are
slightly swollen at the tips and the oral tentacles mere lobes. By the time settling
occurs the aboral part of the body has lengthened to form a short stem covered
with perisarc and the oral tentacles are distinctly capitate and about 0,1 mm in
length. Young hydranths of 2,5 mm have about 12 aboral tentacles and 6
capitate oral tentacles. The capitulum of the oral tentacles is densely covered
with nematocysts. The aboral tentacles have nematocysts scattered along both
oral and aboral surfaces, but the aboral ones are more numerous.

Distribution. Endemic to South Africa. Type locality: Durban harbour.

Distribution in South Africa. Langebaan to Durban, common in dock areas on
pylons and on ships’ hulls. 33/18 (1, h), 34/18 (h), 34/22 (1), 34/23 (h), 29/31 (h)

Doubtful species
Tubularia crocea (L. Agassiz, 1862)

Parypha crocea 1. Agassiz, 1862: 249, pls 23-23a.
Tubularia crocea: Brinckmann-Voss, 1970: 28, figs 30-34.

Remarks. Broch (1914) has reported this species from Luderitz Bay in South West
Africa, but the specimens were young and no description was given. The material is
probably referable to T. warreni.

T. crocea differs from T. warreni in details of nematocysts, blastostyles and
actinula.

Genus Zyzzyzus Stechow, 1921

Diagnosis. Hydranths solitary, with rooting hydrorhizal processes. Hydro-
caulus with soft perisarc. Gonophores in the form of fixed sporosacs.

Type species: Tubularia solitaria Warren, 1906a.
One species only from South Africa.
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Fig. 16.

Zyzzyzus solitarius. A, hydranth growing in sponge and showing rooting structures; B, mature
hydranth with gonophores and escaping actinulae
Halocordyle disticha. C, stem; D, part of stem and hydrocladia; E, hydranth with gonophores;
F, gonophore; G, large stenotele.
Scale: C in cm, G in pm, the rest in mm/10.
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Zyzzyzus solitarius (Warren, 1906)
Fig. 16A-B
Tubularia solitaria Warren, 1906b: 83, pls 10-11.

Diagnosis. Hydranths growing in sponges, reaching 13 mm in maximum total
length, and embedded for about half this length. Hydrorhiza and hydrocaulus
not clearly demarcated externally, covered with smooth, soft perisarc which
terminates in a circular groove below hydranth. Hydrorhiza forming slender
supporting ‘rootlets’ and fleshy storage ‘tubers’. Coenosarc of stem with about
16 longitudinal endodermal canals contained within the normal reticular endo-
derm and communicating distally with the gastral cavity of the hydranth.
Hydranth with 15-34 aboral tentacles and 16-21 oral tentacles.

Blastostyles arising just above aboral tentacles, each bearing a cluster of
3-5 gonophores; male and female on same hydranth but on separate blasto-
styles. Gonophores cryptomedusoid, with a subumbrellar cavity opening to
exterior, but no marginal tentacles or radial canals; female containing many
eggs, of which one or two develop into actinulae. Actinula with 9-12 aboral
tentacles.

Colour: hydranth body and gonophores rose-red, hydrocaulus and tentacles
translucent white.

Nematocysts of at least three types:

(i) Large, oval capsules (?stenoteles). 7,2 x 5,9 — 12,1 x 11,6 p.
(if) Desmonemes. Small oval capsules. 4,5 x 3,6 — 6,3 X 3,6 p.
(iii) Bean-shaped capsules (?basitrichous isorhizas). 8,1 X 3,6 — 9,0 X 3,6 p.

Distribution outside South Africa. Cape Verde Islands, Trinidad.

Distribution in South Africa. Saldanha Bay to Mogambique, littoral. Never
common. Type locality: Natal. 33/18 (1), 34/18 (1), 33/27 (1), 30/30 (1), 29/31
(1), 25/32, 21/35

Family Halocordylidae

Syn. Pennaridae.

Diagnosis. Upright, branching colonies with firm perisarc. Stem pinnate,
bearing alternate hydrocladia. Hydrocladia bearing ramules on upper surface
only. Hydranths borne on the summits of the stem, hydrocladia and ramules.
Hydranth with an aboral whorl of long filiform tentacles and an oral set of
capitate tentacles of which some or all form a whorl around the mouth. Gono-
phores borne on the hydranth above the aboral tentacles.

Introduction. This is one of the few athecate families with an upright stem and a
regular scheme of branching. The arrangement of the side-branches, which arise
alternately and bear the hydranths on short ramules on one surface only, is
similar to that found in the pinnate Plumulariidae, and the same term is used for
them, namely HYDROCLADIA. Firm perisarc clothes the stem and all branches;
it 1s usually divided into internodes, and annulated in certain areas, particularly
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in the neighbourhood of the nodes. It terminates in a groove round the base of
each hydranth.

The hydranth is comparatively large and flask-shaped, very similar i
general structure and appearance to that of the Corymorphidae and Tubula-
riidae. Here also there is an aboral whorl of long filiform tentacles, but the oral
tentacles are capitate and in most cases scattered over the whole of the oral
region.

The gonophores are in the form of eumedusae, with four permanently
stunted marginal tentacles and four radial canals. They may or may not have a
short free-swimming existence, and this has in the past been used erroneously
to separate species.

Mammen (1963) described the release of actively pulsating medusoids in
Halocordyle disticha. and these settled on the bottom within a few hours. For
the same species Brinckmann-Voss (1970) stated ‘The medusae may shed their
sexual products while still attached to the hydranths or they may break free;
they do not swim but sink immediately to the bottom. Liberated and non-
liberated medusae occur on the same colony.” Since there is no mouth, the
medusae cannot feed and have a limited life.

One genus only.

Genus Halocordyle Allman, 1872
Syn. Pennaria Goldfuss, 1820, non Oken, 1815.
Diagnosis. As for family.

Type species: Globiceps tiarella Ayres, 1854.
One species only in South Africa.

Halocordyle disticha (Goldfuss, 1820)
Fig. 16C-G

Pennaria disticha Goldfuss, 1820: 89. Brinckmann-Voss, 1970: 40, figs 43-50.
Pennaria australis Bale, 1884: 45.
Halocordyle cooperi Warren, 1906a: 73, pl. 9. Warren, 1907b: 209.
Pennaria australis var, cooperi: Warren, 1908: 282.
Pennaria disticha var. australis: Millard, 1959a: 300.
Halocordyle pennaria var. australis: Mammen, 1963: 54, figs 22-24.
Diagnosis. Stem unfascicled, reaching a maximum height of 139 mm, divided
by straight nodes into regular internodes, each bearing a hydrocladium near
distal end, annulated at base and above each node. Hydrocladia alternate, the
two rows in one plane, gently curved, those near the centre of the stem longer
than those at the base and distal end, the longer ones divided by straight nodes
into internodes, each internode bearing a ramule on the upper surface, annulated
at base and above each node. Ramules unsegmented, annulated at least in basal
region.

Hydranths borne on summits of stem, hydrocladia and ramules, with an
aboral whorl of 8-15 long filiform tentacles and an oral set of 8-17 short capitate
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tentacles wmch may be irregularly scattered or have a roughly verticillate
arrangement.

Gonophores borne on hydranth between the two sets of tentacles, develop-
ing into eumedusae, which may have a short free-living life, male and female on
separate colonies. Gonophores deeper than wide, with four radial canals, four
rudimentary marginal tentacles, a long hypostome and no ocelli.

Nematocysts of at least three kinds:

(i) Stenoteles, large ones (to 47 x 25 u) on capitate tentacles, and small ones
(8 X 5 — 14 x 10 w) on all tentacles, abundant.
(i) Desmonemes, 6,5 X 5,5 u, on all tentacles.
(iii) ?Microbasic mastigophores, 11,5 x 5 #, on all tentacles, scarce.
Colour (preserved): stem dark-brown to black, becoming lighter towards
the extremities which are transparent, hydranths reddish, gonophores with red-
dish longitudinal stripes.

Variation. The amount of annulation on the stem and branches has been shown
by many authors to be variable, so that it is probably no longer correct to retain
var. australis (Bale 1884), which is distinguished mainly by the paucity of
annulations on the hydranth-bearing ramules.

The stem may have as many as 20 annulations at the base and up to 11
above each node, though more commonly four or five. The hydrocladia may
have true annulations or spiral ridges. The ramules usually have one or two
rings at the base, but there may be a large number, and there may also be a
group at the distal end. Additional groups of annulations may occur anywhere
on the stem or its branches. The South African material can be assigned to var.
australis if this should be retained.

Distribution. Circumglobal in tropical and subtropical waters.

Distribution in South Africa. East coast, from just south of Durban to Mocam-
bique, lower littoral region to 3 m, and on ships” hulls. 30/30 (1), 29/31 (1, h),
27/32 (1), 26/32 (1), 24/35 (s), 23/35 (1), 21/35

Family Myriothelidae
Diagnosis. Large solitary hydranths attached to substratum by special perisarcal
anchoring structures. Tentacles all capitate, numerous, scattered. Gonophores
borne either on special blastostyles or direct on hydranth body.

Introduction. The Myriothelidae is a family of solitary hydranths in which some
species have attained great size with accompanying elaborations of internal
structure, a process paralleling that in the Corymorphidae. Thus, the endoderm
is thrown into villi projecting into the coelenteron and the mesogloeal layer is
thickened and bears lamellac on its outer surface supporting the longitudinal
muscles (Fig. 18E). These features occur to a greater or lesser extent in the larger
species and culminate in the giant Myriothela perola which can reach a length
of 850 mm and has about 330 000 body tentacles (Manton 1940).

Ll
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The body is normally cylindrical but can perform active contractile move-
ments involving changes of shape. The distal and major part is thickly covered
with tentacles, while the base is permanently attached to the substratum. A
perisarcal sheath covers the basal region in Arum and Monocoryne, but in
Myriothela the body is entirely naked, and perisarc is limited to the adhesive
structures. The latter are processes of the body and may be (1) tubular with
sucker-like distal ends, e.g. Arum cocksi, (2) tentacle-like, e.g. Myriothela
phrygia and M. capensis, or (3) root-like, e.g. Monocoryne gigantea. In the
first and second types the processes are fastened to the substratum by chitinoid
ATTACHMENT DISCS which are in continuity with the mesogloea, and in Myrio-
thela capensis the underlying ectoderm disappears. 1f torn away these discs can-
not be reattached, although new adhesive structures may be formed (Manton
1941).

‘ The tentacles are always capitate; single and scattered in Arum and Myrio-

thela, but attached to one another in groups of three or four in Monocoryne.
Each tentacle contains a lumen separated from that of the main body cavity,
and the mesogloea often expands in the capitulum to form a thick apical pad
(Fig. 18C). In Myriothela new tentacles are continually formed at the oral end,
while the basal ones are progressively reduced and absorbed, and this is probably
also the case in the other genera.

Reproduction, so far as is known, is always by means of fixed sporosacs,
and the eggs, at any rate in Myriothela, develop into actinulae. The gonophores
may be borne directly on the body (Monocoryne) or may arise from special
blastostyles (Myriothela and Arum). The blastostyles arise from a budding zone
between the attachment processes and the lowest body tentacles; they may be
branched or unbranched and with or without capitate tentacles similar to those
of the body.

KEY TO GENERA

[Genera not represented in South Africa are oracketed]

1. Tentacles grouped .. .. .. .. .. .. .. .. Monocoryne p. 43
— Tentacles single .. .. .. .. .. .. .. .. .. .. 2

2. Proximal end of hydranth naked; perisarc present only on tips of anchoring fila-
ments .. .. .. .. .. .. .. .. . Myriothela p. 43
—  Proximal end of hydranth and anchoring filaments sheathed in perisarc [Arum]

Genus Monocoryne Broch, 1909
Syn. Symplectanea Fraser, 1941.

Diagnosis. Proximal end of hydranth and anchoring filaments surrounded by a
perisarcal sheath. Distal end of hydranth bearing tentacles attached to one
another in groups. No blastostyles; gonophores borne on body, in the form of
fixed sporosacs.

Type species: Coryne gigantea Bonnevie, 1898.
One species only from South Africa.
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Fig. 17.
Monocoryne minor. A, complete individual; B, a typical group of four tentacles.
Myriothela tentaculata. C, nematocysts, from left to ri ght: large desmoneme, small desmoneme,
heteroneme, atrichous isorhiza, stenotele.
Myriothela capensis. D, nematocysts, from left to right: undischarged and discharged large
desmoneme, small desmoneme, heteroneme, %atrichous isorhiza, stenotele, ?haploneme.
Scale: C and D in pm, the rest in mm/10.
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Monocoryne minor Millard, 1966
Fig. 17A-B
Monocoryne minor Millard, 1966a: 435, fig. 1.
Diagnosis. Hydranth cylindrical, about 5 mm in length. Basal part (one-quarter)
sheathed in transparent perisarc and giving rise to anchoring filaments. Distal
part (three-quarters) naked, bearing about 110 capitate tentacles usually in
groups of two, three or four united at the base; usually one tentacle of a group
longer than the others.
Gonophores ( ?male) scattered on distal part of body, pear-shaped, reaching
a diameter of 0,3 mm.
Nematocysts of at least three kinds:
(i) Desmonemes, 9,0 x 6,3 — 13,5 x 10,8 p. Capsule oval, thread in about two
coils. Abundant.
(i) Stenoteles, 15,3 x 13,0 — 18,0 x 15,3 u. Capsule oval, butt about half
length of capsule. Fairly common.

(iiiy Undetermined heteronemes, 16,2 X 6,3 — 18,9 x 7,6 u. Capsule elongated,
butt about 2 length of capsule. Rare.

Distribution. Endemic to South Africa.

Distribution in South Africa. Type locality and only record: Agulhas Bank in
77 m. 34/25 (s)

Genus Myriothela M. Sars, 1851
Syn. Candelabrum de Blainville, 1830 (nomen oblitum).
Diagnosis. Proximal end of hydranth without perisarc, bearing adhesive pro-
cesses with perisarc only at the tips. Distal end of hydranth bearing separate,
scattered tentacles. Gonophores in the form of fixed sporosacs, borne on blasto-
styles arising below the area of body tentacles. An actinula stage in the life
history.

Type species: Lucernaria phrygia Fabricius, 1780.

KEY TO SPECIES

1. Blastostyles about 1,5 mm long, with about 5 capitate tentacles at distal end M. capensis
— Blastostyles long and tendril-like, up to 20 mm, with over 25 scattered capitate
tentacles .. .. .. .. .. .. .. .. .. M. tentaculata

Myriothela capensis Manton, 1940
Fig. 17D, 18A, F-G

Mpyriothela capensis Manton, 1940: 276, figs 7, 8b, 9, pl. 1 (figs 12-13), pl. 3 (fig. 27). Millard,
1966a: 437.

Diagnosis. Hydranth cylindrical, naked, reaching 25 mm in length, usually
attached to weed. Basal part of body (one-tenth) bearing 20-30 adhesive pro-
cesses capped by chitinoid discs. Distal part (nine-tenths) bearing 400-600
densely packed capitate tentacles.
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Blastostyles arising from basal part of body (above adhesive processes)
in a single whorl of about 20, unbranched, reaching 4 mm in length, bearing up
to nine gonophores in proximal region, the oldest distal, and 4-7 capitate
tentacles in distal region, of which some may be adhesive. Male and female on
separate hydranths. Female gonophore sessile, spherical, reaching 0,9 mm in
diameter, releasing up to three actinulae.

Nematocysts of possibly five types:

(i) Desmonemes, 7,8 x 54 — 16,8 x 12,6 x. Capsule oval, thread in one to

three coils.

(ii) Stenoteles, 9,9 x 8,1 — 11,4 x 7,2 u. Capsule oval, butt just over half

length of capsule.

(iii) Undetermined heteronemes, 11,7 x 3,6 — 19,2 x 6,0 x. Capsule elongated,

butt almost entire length of capsule.

(iv) Undetermined haplonemes, 10,8 x 9,9 n. Capsule wide-oval.

(v) Atrichous isorhizas, 18,0 x 6,0 n. Capsule elongated, no butt, thread

coiled mainly in longitudinal plane. Not always present.

Colour variable. In one individual the capitula of most of the body tentacles
were purple-brown, with amongst them white tentacles fewer in number and
in roughly longitudinal bands; the gonophores had about seven longitudinal
purple-brown stripes and two apical rings; the rest of the body was creamy white.
In another individual the capitula of the body tentacles and tips of the gono-
phores were bright magenta, fading to pink on the stalks of the tentacles and
white on the base of the body. A third individual was uniformly pink.

Variation. Various algae are used as hosts, including Ecklonia maxima (Osbeck)
and Codium sp. It has also been found attached to a crustacean appendage and
inside an empty limpet shell.

Distribution. Endemic to South Africa.

Distribution in South Africa. Liideritz Bay to East London, littoral to 27 m.
Type locality: Aquarium rocks, East London. 26/15 (1), 32/18 (s), 34/18 (1, s),
33727 (1)

Mpyriothela tentaculata Millard, 1966
Fig. 17C, 18B-E
Myriothela tentaculata Millard, 1966a: 437, fig. 2.
Diagnosis. Hydranth cylindrical, naked, reaching 31 mm in length, attached to
encrusting polyzoans. Basal part of body (two-fifths) bearing about nine short,
adhesive processes capped by chitinoid discs. Distal part (three-fifths) bearing
densely packed capitate tentacles.

Blastostyles arising from basal part of body (above adhesive processes)
in a single whorl of 17; unbranched, long and tapering and generally coiled,
reaching 20 mm, bearing 4-8 gonophores in the proximal region, the oldest
distal, and over 25 capitate tentacles on distal region and scattered amongst the
gonophores. Tentacles not adhesive and resembling boot-buttons. Male gono-
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Fig. 18.

Myriothela capensis. A, complete individual extended; F, male blastostyle, contracted;
G, female blastostyle, extended.

Mpyriothela tentaculata. B, individual attached to polyzoan; C, ls. body tentacle; D, Ls.
blastostyle tentacle; E, t.s. body wall including origins of two tentacles on lower side of
diagram.

Abbreviations: e: ectoderm; m: mesogloea; mi: mesogloeal lamella; mp: apical pad of
mesogloea; n: nematocysts; v: endodermal villi.

Scale: A, B, F and G in mm, C-E in mm/10.
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phores spherical, reaching 2 mm in diameter, pedicellate. Female gonophores
unknown.
Nematocysts of four types:
(i) Desmonemes, 10,2 x 7,2 — 18,0 x 14,4 n. Capsule oval, thread in two or
three coils.
(ii) Stenoteles, 14,4 x 10,8 n. Capsule oval, butt over half length of capsule.
(iti) Undetermined heteronemes, 44,1 x 8,1 — 459 x 8,1 p. Capsule banana-
shaped, butt almost entire length of capsule.
(iv) Atrichous isorhizas, 15,3 x 4,0 — 19,8 x 7,2 n. Capsule elongate-oval.

Variation. The tentacles are well developed at the distal end of the body, with
large capitula and long stalks, but become progressively reduced as they
approach the blastostyle region.

Distribution. Endemic to South Africa.

Distribution in South Africa. Type locality and only record: off Slangkop on the
west coast of the Cape Peninsula, in 43 m. 34/18 (s)

Family Corynidae

Diagnosis. Colonial hydroids with erect stems and firm perisarc. Hydranth
with conical hypostome, with capitate tentacles only or with short filiform ten-
tacles below the capitate ones. Gonophores borne on or below hydranth body,
in the form of fixed sporosacs or free medusae. Medusa, when present, with
simple circular mouth, four radial canals, gonads completely surrounding
stomach, 2-4 hollow marginal tentacles and ocelli.

Introduction. In this family the tentacles of the hydranth are very varied in
structure and arrangement so that allocation into genera is difficult. All possess
capitate tentacles, and these may be arranged in definite whorls located on
definite regions of the body (two well-separated whorls in Bicorona and Dicy-
clocoryne, one aboral whorl in Sphaerocoryne, one oral whorl in some species
of Dipurena) or they may be spread over the whole of the body. In the latter
case there are usually three or four tentacles grouped around the mouth and
the rest of the tentacles may show an indistinct whorling, buf for ease of
terminology they are here referred to as ‘scattered’.

In addition to the capitate tentacles some species possess an additional
whorl of vestigial filiform tentacles round the base of the hydranth. The presence
or absence of filiform tentacles has in the past been used as a diagnostic
generic character, but it has been shown that they may occur in some hydranths
of a colorly and not in others, or that they may occur in primary and secondary
hydranths but not in tertiary ones (Rees 1957; Brinckmann-Voss 1970). T have,
therefore, followed Brinckmann-Voss in uniting Stauridiosarsia with Sarsia,
and Staurocoryne with Coryne. Rees (1957) suggests that there has been a general
trend amongst the Corynidae towards the loss of filiform tentacles and the addi-
tion of whorls of short capitate tentacles.

o
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Free-swimming medusae are formed in Dicyclocoryne, Dipurena, Sarsia
and Sphaerocoryne. In some cases differentiation of the medusa generation
appears to have advanced further than the hydranth generation. For instance
the hydranths of Dipurena and Sarsia are almost identical, but their medusae
are distinct, and in this case 1 prefer to retain the two genera and have not
united them as was done by Brinckmann-Voss. Furthermore the hydranth of
Dipurena reesi is very similar to that of Cladonema radiatum whose medusa
belongs to a completely different family.

An actinula larva occurs in the genus Actigia Stechow, 1921, a genus which
can probably be included in Coryne, and actinula-like buds have been shown by
Rees (1957) to occur in Sarsia tubulosa.

KEY TO GENERA
[Genera in which the hydranth generation is unknown in South Africa are bracketed]

1. Capitate tentacles limited to one whorl or two closely alternating whorls near base
of hydranth .. .. .. .. .. .. Sphaerocoryne p. 54
— Capitate tentacles not as above .. . .. 2

2. Capitate tentacles in two distinct and widely separated whorls, one oral and one

aboral .. 3
— Capitate tentacles scattered or 1nd1st1nct1y whorled over whole body, or 11m1ted to

an oral whorl .. .. .. .. .. .. .. .. .. 4
3. Producing fixed sporosacs .. .. .. .. .. . Bicorona p. 49
—  Producing free medusae .. .. .. .. .. .. [chyclocoryne]
4, Producing fixed sporosacs .. .. .. .. .. .. Coryne p. 51
—  Producing free medusae .. .. .. .. .. .. .. .. .. 5
5. Medusa with undivided gonad .. .. .. Sarsia p. 52
—  Medusa with gonad in two or more rmgs round stomach .. .. [ Dipurenal

Genus Bicorona Millard, 1966
Diagnosis. Colonies with erect, branched stems. Mature hydranth with two
widely separated whorls of capitate tentacles, one oral and one aboral. No
filiform tentacles. Gonophores in the form of fixed sporosacs borne on the body
of the hydranth.

Type species: Bicorona elegans Millard, 1966.
One species only.

Bicorona elegans Millard, 1966
Frontispiece; Fig. 19A-E
Bicorona elegans Millard, 1966a: 441, fig. 3.
Diagnosis. Stem unfascicled, reaching 58 mm in height, giving rise to alternate
branches which may rebranch in a similar manner. Perisarc closely annulated
throughout except for a smooth area on the origin of each branch, terminating
as a gelatinous layer over the base of each hydranth.
Hydranths borne on summits of stem and branches, 1-2 mm in length,
with an aboral whorl of 10-21 capitate tentacles and an oral whorl of 4-7
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Fig. 19.
Bicorona elegans. A, stems; B, mature hydranth bearing gonophores; C and D, young
hydranths; E, nematocysts: large and small stenoteles.
Coryne ?pusilla. F and G, stems, G producing regeneration bodies.
Scale: A in ¢cm, E in mm/100, the rest in mm/10.
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shorter capitate tentacles. Aboral tentacles held alternately elevated and
depressed in life, oral tentacles held erect. Aboral tentacles of young hydranth
in three alternating verticils.

Gonophores borne on about seven short blastostyles arising immediately
above aboral tentacles, 2-4 on each, oval to spherical, in the form of fixed
sporosacs, male and female on separate colonies. Female gonophore reaching
0,4 mm in diameter, containing 29-84 small eggs. Male gonophore reaching 0,6
mm in diameter.

Nematocysts: stenoteles, 13,5 x 7,2 — 26,1 x 17,1 p. Capsule oval.

Colour: colony a rich plum-colour, shading to dark-red on the stems and
rose-pink on the hydranth tentacles.

Distribution. Endemic to South Africa.

Distribution in South Africa. Saldanha Bay, west coast of Cape Peninsula, East
London, littoral. Type locality: Saldanha Bay. 33/18 (1), 34/18 (1), 33/27 (1)

Genus Coryne Gaertner, 1774

Syn. Staurocoryne Rotch, 1872.
Syncoryna Ehrenberg, 1834.

Diagnosis. Hydranth with capitate tentacles scattered, or in rough whorls,

over whole of body, and sometimes with a whorl of short filiform tentacles
below them. Gonophores in the form of fixed sporosacs borns on the hydranth.

Type species: Coryne pusilla Gaertner, 1774.
One species only from South Africa.

Coryne pusilla Gaertner, 1774
Fig. I9F-G

Coryne pusilla Gaertner, 1774: 40, pl. 4 (fig. 8). Hincks, 1868: 39, pl. 7 (fig. 1). Warren, 1908:

289, fig. 4. Brinckmann-Voss, 1970: 51, fig. 57. ?Millard & Bouillon, 1974: 13, fig. 1B, C.
Diagnosis. Stem unfascicled, reaching about 13 mm in height, branching irreg-
ularly. Perisarc strongly annulated at least in distal part, annulations often
becoming irregular and indistinct in lower part, terminating on base of hydranth
but not expanded.

Hydranth spindle-shaped, about 1,3 mm in length, with 20-30 scattered
capitate tentacles.

Gonophores borne on hydranth amongst the tentacles, in the form of fixed
sporosacs.

Nematocysts: stenoteles, 8,4 x 4,8 — 16,7 x 11,2 p.

Variation. A dwarf form of Coryne also occurs, which reaches about half the
size. The hydranth has 10-19 tentacles and is 0,4-0,8 mm in length. Since
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gonophores have not been recorded for this form it is not certain that it is the
same species. Such records are indicated with a query below.

The dwarf form may produce ‘regeneration bodies’, which are budded off
from the tips of branches. In appearance they resemble planula larvae; they
represent a form of asexual reproduction.

Distribution outside South Africa. Common in the North Atlantic from the
Arctic to the Mediterranean. Scattered records, some of them doubtful, from
the Indian Ocean (Madagascar and Kerguelen) and the Pacific (Japan).

Distribution in South Africa. Natal and ?Inhaca, littoral. 30/30 (1), 226/32 (1)

Genus Sarsia Lesson, 1843
Syn. Srauridiosarsia Mayer, 1910.

Diagnosis. Hydranth with capitate tentacles scattered, or in rough whorls,
over whole of body, and sometimes with a whorl of short filiform tentacles
below them. Gonophores borne on body of hydranth, developing into medusae.
Medusa with gonad forming a continuous ring around stomach.

Type species: Oceania tubulosa M. Sars, 1835.
One species only from South Africa.

Sarsia eximia (Allman, 1859)

Fig. 20A-D

Coryne eximia Allman, 1859: 141.

Syncoryne eximia: Allman, 1872: 282, pl. 5. Hincks, 1868: 50, pl. 9 (fig. 2).

Sarsia eximia: Russell, 1938: 150, figs 8-12. Russell, 1953: 50, figs 17A, 18A-B, pl. 2 (fig. 3).
Millard, 1959b: 241. Kramp, 1961: 27. Millard, 1966a: 444.

Diagnosis. Stem erect, reaching a height of 53 mm, unfascicled, branching pro-
fusely and irregularly, though final branches with a tendency to unilateral
arrangement. Perisarc mainly smooth but annulated on base of stem, on origin of
branches and sometimes for entire length on smallest branches; terminating as
a very delicate layer below the first tentacles of the hydranth.

Hydranth tubular, reaching 1,7 mm in height, with 15-26 scattered capitate
tentacles, four or five of which form a verticil round the mouth; bearing
medusa-buds amongst the tentacles.

Medusa at liberation reaching 1 mm in height and diameter, with thin
Jelly, four moniliform marginal tentacles, four black ocelli on the marginal
bulbs and scattered nematocysts on the bell. Mature medusa (not recorded from
South Africa) reaching 3-4 mm in height and 2 mm in diameter, with four per-
radial marginal tentacles and four ocelli. Hypostome not extending beyond mar-
gin of bell, female with a few large eggs.

Nematocysts of hydranth: stenoteles of variable size, 5,4 x 4,0 — 17,1 x
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Fig. 20.

Sarsia eximia. A, hydranth with medusa-buds; B, colony; C, newly liberated medusa;
D, nematocysts, from left to right a stenotele from the hydranth, an undischarged and
discharged desmoneme from the medusa.

Sphaerocoryne bedoti. E, hydranth with medusa-buds, redrawn from Warren (1908, as
Clavatella multitentaculata).

Asyncoryne ryniensis. F, hydranth with medusa-buds, redrawn from Warren (1908).

Scale: B in mm, D in pm, the rest in mm/10.
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12,6 n. Butt length approximately equal to capsule length and bearing three
Iarge spines and three spiral rows of small spines on its distal half.
Nematocysts of medusa of two types:

(1) Stenoteles, 8,1 x 5,4 — 10,4 x 8,1 p. Structure as in hydranth.
(ii) Desmonemes, 6,3 X 3,2 — 9,0 X 4,5 p.

Observations on living material. This species releases abundant medusae during
‘he summer months of December to February and even as late as April; these
live well in the laboratory during their early stages, but have not been reared to
maturity in this country. Nor have fully mature medusae been reported from the
plankton. Newly hatched medusae have alternate swimming and resting phases.
They swim with rhythmical contractions of the bell and velum, holding the
tentacles in a contracted state. During resting the bell relaxes and the tentacles
extend to about double the height of the bell, trailing in the water in the ‘fish-
ing’ position. The tentacles bear about 20 nematocyst batteries, of which the
terminal one is the largest. The largest size reached in the laboratory is 2,8 x
2,7 mm, with no gonads visible.

Colour: hydranth orange-pink, medusa transparent with reddish-brown
marginal bulbs and hypostome.

Distribution outside South Africa. North Atlantic from America to Europe and
from Iceland to France, Mediterranean, west coast of North America, New
Zealand. Medusae also from Brazil, Valparaiso and the N.W. Pacific. Type
locality: Great Britain.

Distribution in South Africa. Common in the environs of Cape Town, on ships’
hulls, pylons and floating objects, and also on rocky shores. Certainly present
from Liideritz Bay in South West Africa to Llandudno on the west coast of the
Cape Peninsula, with doubtful (infertile) records from False Bay, the south coast
and Inhaca in Mogambique. 26/15 (1), 33/18 (1, h), 34/18 (1), 734/22 (1), 734/23
(1), 226/32 (1)

Genus Sphaerocoryne Pictet, 1893

Diagnosis. Hydranth with capitate tentacles in one whorl or two closely alter-
nating whorls round lower part of body. No filiform tentacles. Gonophores
borne on body of hydranth, developing into medusae. Adult medusa unknown.

Type species: Sphaerocoryne bedoti Pictet, 1893.
One species only in South Africa.

Sphaerocoryne bedoti Pictet, 1893

Fig. 20E

Sphaerocoryne bedoti Pictet, 1893: 10, pl. 1 (figs 5-6). Mammen, 1963: 48, figs 16-18. Millard
& Bouillon, 1974: 13, fig. 1A.

Clavatella multitentaculata Warren 1908: 278, pl. 45 (figs 7-9).

Sphaerocoryne multitentaculata: Yamada & Konno 1973: 103, figs 1-3.
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Diagnosis. Hydrorhiza embedded in sponge, ramifying, giving rise to solitary
hydranths on long stems with a maximum total height of 13 mm. Pedicel with
smooth perisarc terminating just above a groove below hydranth, increasing
in diameter from base to distal end.

Hydranth pear-shaped, reaching a maximum height of 0,8 mm, with 15-35
solid capitate tentacles arranged in two closely alternating whorls on lower part
of body. No oral tentacles. Hypostome conical.

Gonophores borne in clusters on hydranth body immediately above ten-
tacles, in the form of medusa-buds.

Medusa (not recorded from South Africa) on liberation nearly spherical,
0,5-0,6 mm in diameter, with four marginal bulbs. On maturity with four
marginal tentacles bearing spirally arranged clusters ,of nematocysts and four
abaxial ocelli; male nearly ovoid, reaching 3,5 mm in height and 3,0 mm in
diameter; female deeper, reaching 4,5 mm in height and 3,0 mm in diameter.
(From Yamada & Konno.)

Colour: chalky white round mouth, below this a band of lemon-yellow
and below this an irregular band of bright red just above the tentacles. (From
Warren.)

Nematocysts: stenoteles and desmonemes in polyp; stenoteles, desmo-
nemes and basitrichous haplonemes in medusa.

Distribution outside South Africa. India (type locality), Queensland, Madagascar,
Japan.

Distribution in South Africa. Natal and Mogambique, intertidal. Rare. 30/30
(1), 21/35

Family Cladonemidae

Diagnosis. Hydranths colonial, arising directly from a creeping stolon, with or
without perisarc, with an oral whorl of capitate tentacles, with or without an
aboral whorl of short filiform tentacles. Gonophores borne on hydranth body,
producing free medusae. Medusa with simple, tubular mouth which may be
armed with nematocyst clusters; with a variable number of radial canals,
simple or branched. Marginal tentacles hollow, branched, one branch with
one or more adhesive discs. Ocelli present.

Introduction. This family includes the three genera Cladonema, Eleutheria and
Staurocladia. Most modern authors divide these genera between the two families
Cladonemidae (Cladonema) and Eleutheriidae (Eleutheria and Staurocladia),
but I have followed Naumov (1960) and Prévot (1959) in maintaining that both
hydranth and medusa generations have too many characters in common to merit
distinction at the familial level.

The hydranth is very simple and resembles some of the more primitive
Corynidae. The perisarc is poorly developed, if present, and the hydranth has
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an oral whorl of a few capitate tentacles and sometimes an aboral whorl of
short filiform tentacles as well.

The medusa generation, on the other hand, is highly evolved and specialized.
It has received more attention than usual in this monograph because the single
South African species (of Staurocladia) has a creeping habit and is commonly
encountered on weed in rock-pools and shallow bays. Eleutheria also has a
creeping medusa, but in Cladonema the medusa normally swims and only comes
to rest as a temporary measure.

Creeping is made possible by the presence of adhesive discs on the marginal
tentacles. The marginal tentacles, which are usually numerous, branch, several
times in Cladonema, only once in Eleutheria and Staurocladia. The oral branch
bears the adhesive discs and the aboral branch bears one or more clusters of
nematocysts resembling the capitula of capitate tentacles.

The mouth of the medusa is armed with nematocyst clusters resembling
capitate tentacles in Cladonema. This armature is normally absent in Eleutheria
and Staurocladia, but Ralph (1947) has found vestigial clusters in Staurocladia
vallentini in New Zealand. Eleutheria and Staurocladia possess a thickened ring
of nematocysts round the umbrella margin.

Asexual reproduction by the production of buds or vertical fission of the
medusa has been reported in several species.

The medusae may be dioecious or hermaphrodite. In Eleutheria the fer-
tilized eggs are retained in a brood-pouch, situated above the stomach, to the
planula stage.

KEY TO GENERA
[Genera not represented in South Africa are bracketed]

1. Marginal tentacles of medusa with several branches .. .. .. [Cladonema)
Marginal tentacles of medusa bifurcating . 2

2. Hydranth with capitate tentacles only. Medusa w1th abordl branch of tentacle
bearing one nematocyst cluster only .. .. [Eleutheria)

— Hydranth with capitate and filiform tentacles. Medusa w1th aboral branch of ten-
tacle bearing more than one nematocyst cluster .. .. .. Staurocladia p. 56

Genus Staurocladia Hartlaub, 1917

Syn. Cnidonema Gilchrist, 1919.

Diagnosis. Hydranth with both filiform and capitate tentacles. Medusa of creep-
ing habit, without nematocyst armature on mouth, with thick ring of nemato-
cysts around margin, without brood-pouch; gonads well developed, either in
ectodermal pockets or completely surrounding stomach; sexes separate; with
six or more radial canals: with numerous bifurcated marginal tentacles, the oral
branch with a terminal adhesive disc, the aboral branch with several clusters of
nematocysts.

Type species: Eleutheria vallentini Browne, 1902.
One species only from South Africa.
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Staurocladia vallentini (Browne, 1902)
Fig. 23D-G

Eleutheria vallentini Browne, 1902: 279.

Cridonema capensis Gilchrist, 1919: 509, pl. 30.

Staurocladia vallentini: Browne & Kramp, 1939: 274, pl. 14 (figs 3-4), pl. 15 (fig. 4), pl. 19
(fig. 2). Millard, 1966a: 444.

Cnidonema vallentini: Ralph, 1947: 414, fig. 1, pl. 35.

Diagnosis. Hydranth borne on a slender hydrocaulus arising direct from a

creeping hydrorhyza, minute, reaching 1,5 mm in length, slender at base and

increasing in diameter distally, with 3-4 capitate oral tentacles and 4-6 filiform

aboral tentacles. Hydrocaulus reaching 2 mm in length, covered with thin peri-

sarc. Medusa-buds borne at or slightly above level of aboral tentacles, with about

six bifurcated tentacles at liberation, the aboral branch with one nematocyst

cluster.

Mature medusa about twice as wide as deep, reaching 3,3 mm in diameter.
Marginal tentacles increasing in number with age and reaching about 40 in
large individuals, oral branch bearing a single terminal adhesive disc, aboral
branch bearing median, crescent-shaped clusters of nematocysts: one terminal,
2-4 abaxial and sometimes one adaxial. Radial canals six, unbranched. Stomach
with six pouches. Gonads above and around stomach, in six ectodermal pockets.
Asexual reproduction common in young medusae.

Nematocysts of two types:

(i) Desmonemes, 9,6 X 4,2 .

(ii) Stenoteles, 10,8 X 6,6 — 18,6 x 12,6 u.

Colour: Hydranth transparent with reddish endoderm. Medusa mostly
transparent, with reddish-brown circular canal and stomach, dark brown to
black ocelli, and opaque, white radiating lines on upper surface.

Variation and remarks. The arrangement of the nematocyst clusters on the
aboral branch of the medusa tentacle is variable. They are, however, always
median in position, and there is always one terminal one. In most populations
all the remaining clusters are abaxial, but I have seen one population in which
they are alternately abaxial and adaxial as described by Gilchrist. Occasionally
there is a cluster on the abaxial side of the tentacle before the bifurcation.

When the medusa is at rest the adhesive discs are attached to the sub-
stratum and the aboral branches of the tentacles elevated. Creeping is accom-
plished by releasing and re-attaching the discs.

Distribution outside South Africa. Falkland Islands (type locality). Australasia.
?Bermuda.

Distribution in South Africa. Liideritz Bay to False Bay. Medusa locally com-
mon on weed at certain seasons, hydranth recorded only once. Hydranth:
34/18 (1). Medusa: 26/15 (1), 33/18 (1), 34/18 (1).
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Family Solanderiidae

Diagnosis. Upright, branching colonjes with an internal skeleton of chitinous
trabeculae which may protrude through the surface as spines or hydrophores.
Hydranths all alike, cylindrical, with scattered capitate tentacles, of which four
or five usually form a whorl around the mouth. Gonophores, where known, in
the form of fixed sporosacs borne directly on coenosarc,

Introduction. The Solanderiidae is one of the few groups of hydroids to possess
an internal skeleton. This skeleton consists of an anastomosing meshwork of
chitinous TRABECULAE which rises from an incrusting base to form an erect and
elaborately branching stem. The entire colony is covered externally, and per-
meated internally, by living coenosarc, which bears the hydranths and gono-
phores on the surface. Though the skeleton is morphologically internal, it is
not ‘mesogloeal’, and has been shown by Vervoort (1966a) to be ectodermal in
origin and everywhere covered or lined by cellular ectoderm. The condition is
comparable with that in some Hydractiniidae (Hydractinia) and Zancleidae
(Rosalinda and Teissiera).

The hydranths are borne over the whole surface of the stem and branches
and are usually supported by bracket-like HYDROPHORES arising from the tra-
beculae of the skeleton and projecting through the superficial coenosarc. These
hydrophores may be scoop-shaped, bilobed, or double and with two lateral
triangular shields. Spiny or spatulate projections, the latter resembling abortive
hydrophores, may also occur in some species.

The highly extensile hydranths are very homogeneous and there is no
approach to polymorphism. The shortly stalked capitate tentacles are arranged
irregularly over the body, although a group of four or five usually forms a whorl
around the mouth.

The gonophores, where known, are borne directly on the coenosarc.
They are stalked eumedusoids without marginal tentacles, but sometimes with
radial canals. No free-swimming life has been observed. Colonies are dioecious,
though no differences in structure between male and female colonies have been
seen.

One genus only.

Genus Solanderia Duchassaing & Michelin, 1846

Syn. Ceratella Gray, 1868.

Dehitella Gray, 1868.

Dendrocoryne Tnaba, 1892.

Spongiocladium Jiderholm, 1896,
Diagnosis. Colony erect and strongly branched, generally fan-shaped and with
the ramifications more or less in one plane, arising from a flattened base of
hydrorhizal fibres. Skeleton usually forming bracket-like hydrophores which
support the hydranths. Gonophores borne direct on the coenosarc.

Type species: Solanderia gracilis Duchassaing & Michelin, 1846.
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KEY TO SPECIES
(Doubtful species not included. For these see p. 61)
1. Hydrophores scoop-shaped rarely bilobed or double. Hydranth with about 15

tentacles .. .. .. S. procumbens
— Hydrophore always double one half on each snde of hydranth Hydranth with up to
33 tentacless .. .. .. .. . .. .. .. .. .. S.minima

Solanderia minima (Hickson, 1903)
Fig. 21C-E
Ceratella minima Hickson, 1903: 113, pl. 13.
Solanderia minima: Vervoort, 1967: 25, fig. 2, pl. 3 (figs 3-4). Millard & Bouillon, 1973: 16,

fig. 2A-B, pl. 1.

Diagnosis. Colony fan-shaped, reaching 70 mm in height and 70 mm in spread,
branching in one plane. Main stem thick; round or irregular in section.
Hydranths and hydrophores borne irregularly on stem and branches, though
restricted to two opposite sides in certain areas. Small spines sometimes present
in older regions.

Hydrophore double, consisting of a pair of shields, one on each side of
hydranth. Shield broadly triangular with smoothly rounded apex, sometimes
very poorly developed and inconspicuous, usually not supported by ribs from
the trabeculae, seldom more than 0,1 mm in height. Hydranth with up to 29
tentacles.

Gonophores (not reported from South Africa) scattered, arising directly
from coenosarc, oval, shortly stalked, reaching 0,4 x 0,3 mm.

Colour: larger stems dark purple, smaller branches mauve, hydranths
white. Dark brown to creamy white after preservation.

Nematocysts: stenoteles of varying size, 6,3 X 4,5 — 12,6 x 10,8 u, and
possibly other types too.

Variation. This species is more delicate in appearance than S. procumbens and
the branches more closely set and spreading, giving a reticulate appearance.
The origin of the branches is irregular, though there is a tendency for an alternate
arrangement in the younger parts.

The hydrophores vary in degree of development, and though they are
always double they may be large and triangular or mere elevations of the
trabeculae. They are always smaller than those of S. procumbens.

Distribution outside South Africa. Tropical East Africa and the Seychelles. Type
locality: Wasin, East Africa.

Distribution in South Africa. Santa Carolina, Mogambique, only. 21/35

Solanderia procumbens (Carter, 1873)
Fig. 22

Ceratella procumbens Carter, 1873: 10.
Ceratella spinosa Carter, 1873: 12.
Solanderia procumbens: Millard, 1966a: 444, fig. 4, pl. 1.
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Fig. 21.
Cladocoryne floccosa. A, hydranth bearing male gonophores; B, macrobasic eurytele,
discharged and undischarged.
Solanderia minima. C, stem; D, part of stem with hydranths; E, hydrophores.
Scale: C in cm, B in mm/100, the rest in mm/10.
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Diagnosis. Colony large, fan-shaped, reaching 400 mm in height and 380 mm
in spread, branching in one plane. Main stem of old colonies very thick and
flattened in plane of branching. Smaller branches and main stem of young
colonies round in section. Hydranths and hydrophores borne irregularly on
stem and branches. Spines present in older regions only.

Hydrophore normally scoop-shaped, up to 0,5 mm in height, supported
on lower surface by longitudinal ribs continuous with trabeculae of branch.
Ribs not normally reaching margin. Hydranth with about 15 tentacles.

Gonophores scattered, arising directly from coenosarc, spherical, shortly
stalked, containing four radial canals in male.

Colour: dark brown on stem and larger branches with occasional tinges
of purple, shading to yellowish-brown or ochre on smaller branches (preserved
or dry material).

Nematocysts: large stenoteles 15,3 x 11,7 — 24,3 x 18,0 n and several
other types of unknown category.

Variation. This species is very variable in its general appearance and growth-
form. The branching may be dichotomous, alternate or unilateral, and a strong
development of the last arrangement may give a procumbent appearance to
the colony (possibly due to wave-action or currents). The branches may be
thick and stumpy with rounded tips, or slender with pointed tips, possibly due
to a difference in growth-rate. In older parts of the stem the trabeculae have a
reticulate appearance, but in younger parts the longitudinal ones predominant.
They may be surmounted by prominent chitinous crests. Spines are only found
in older parts of the colony, and may be pointed or spatulate, but tend to be
eroded away.

The hydrophores are particularly variable, and bilobed and double varieties
are common. In old colonies the edges may become eroded between the sup-
porting ribs producing a serrated appearance.

A form occurs with more slender branches and lighter coloration than the
normal one, and with hydrophores predominantly of the double type.

Distribution. Endemic to South Africa. Type locality: Natal.

Distribution in South Africa. West coast of Cape Peninsula to Natal in 12-130 m.
33/18 (s), 34/18 (s), 34/21 (s), 34/22 (s), 33/25, 34/25 (s), 29/31 (d), 29/32 (s)

Doubtful species
Solanderia atrorubens (Gray, 1868)

Dehitella atrorubens Gray, 1868: 579, fig. 1. Brazier, 1887: 576. Spencer, 1892: 19.
Solanderia atrorubens: Marshall, 1892: 12, pl. 5, pl. 7 (figs. 2-4). Vervoort, 1962: 534.

Remarks. This species is said to differ from other species of Solanderia by the more
bushy nature of the colony. The type locality is in doubt, as also is its occurrence in
South African seas. Gray gave the type locality as Australia with a query. Brazier
reported it from Algoa Bay, but gave no description. Spencer, quoting Gray’s descrip-






