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The Desmacidontida are certainly difficult to re-

late to other forms with spicules, and seem to have

a special relationship to keratose sponges; but

relationships of some of the other groups (e.g.,

Craniellida) are just as enigmatic, and lack of

transition among modern forms is not a criterion

of lack of relationship. For instance, no transi-

tions exist between modern birds and mammals,

but this does not mean that their bones were

evolved independently.

At least two possibilities exist for independent

descent in phylogeny of stocks with tetraxons or

no spicules hut monaxons, from the same primi-

tive source. First, diactinal spicules occur in some

living plakinids, apparently as triactin-variants.

In Roosa DE LAUBENFELS (1936, p. 178, pl. 19,

Ag. 2) the spicules are mainly diactinal, though

triactins and transition forms occur. A plakinid-

like root stock could thus have included forms

with monaxial spicules only, long before evolution

of megascleres and microscleres. Second, one

should also ask how radiate spicules arose in the

first case. In Calcarea, formation of rays as initi-

ally separate units suggests the origin of triactins

and tetractins from assembled groups of primitive

monaxons. Though the spicules are formed

differently in modern Demospongia, this could

explain the origin of radiate types in phylogeny.

In particular, it could be the basis of meristic

variation in the spicules, which was emphasized

by DENDY (1921) as the primary mode of varia-

tion. The primitive spiculation would then con-

sist of small monaxons only. If these were as-

sembled into radiates in some forms but not

others, one or more stocks could descend to the

present without ever possessing tetraxons. In

either case, descendants of forms with tetraxons

could evolve as was envisaged by DENDY.

This picture has a bearing on the paleonto-

logical record. If stocks with tetraxons and only

monaxons descended independently, whichever

stock first developed megascleres would probably

appear first stratigraphically, with no implication

of being ancestral to the others. Thus monaxonid

sponges could have megascleres before the evolu-

tion of choristids, with no implication that mon-

axonids are ancestral to choristids. If radiate

spicules arose by compounding from primitive

monaxons, monaxonids with megascleres could

exist before plakinid-like sponges existed.

To sum up, it does not, first, seem possible to

show any single general pattern in the phylogeny

of forms now discussed. On comparative grounds,

DENDY ' S picture of spicular phylogeny (1905,

1916, 1921, 1922, 1924) is acceptable as explaining

the characters of the Plakinida, Ancorinida and

Poecillastrida (DENDy's Homosclerophora, Astro-

tetraxonida restr., and Streptosclerophora); but

it cannot be shown to apply to the Craniellida,

Spirastrellida, or Desmacidontida (i.e., DENDY ' S

Sigmatotetraxonida). The craniellid sponges are

choristids, but have no sure connection with the

others, and have features which suggest no close

relationship in the sense implied by BURTON.

There are no real grounds for claiming that

either Spirastrellida or Desmacidontida are de-

rived from any choristid sponges. The former may

be allied to the craniellid choristids; hut the latter

have no probable relatives but the keratose

sponges.

These findings do not, however, call for total

inversion of DENDY ' S whole picture of phylogeny.

First, lack of apparent relationship between groups

known almost solely from their modern phylo-

genetic end forms is not proof of lack of relation-

ship. It may only mean that groups have been

separated for too long for connections to be evi-

dent. Second, evidence that a pattern of phylog-

eny is probably in one major line of descent is

not affected by evidence that other lines may have

existed, and may not have followed this pattern.

Once separated, different stocks may then follow

quite different phylogenies. Third, monaxonid

sponges need not be derived from any choristid,

if plakinid-like ancestral forms sometimes had

only monaxial spicules (Fig. 9). There are two

ways in which this can be envisaged, one based

on the observed spiculation of living plakinids.

It seems very likely that a picture on this basis

is the right one. The Plakinida have some fea-

tures not repeated in the Ancorinida and Poecil-

lastrida; but, the fish Latimeria has features not

repeated in tetrapod vertebrates, without preclud-

ing crossopterygians from being ancestral to tetra-

pods. The whole spiculation and anatomy of the

Plakinida, Ancorinida and Poecillastrida gives a

very strong impression of morphological radiation

from simple sponges, with the calthrops as a

central type of spicule. This pattern also extends

to the lithistid Tetracladina, Dicranocladina and

Megamorina, in which tetraxon megascleres are

present, and microscleres are streptoscleres when

any distinctive form is seen. The apparent radia-

tion is readily explicable phylogenetically, in
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FIG. 9. Relationship of microspicul ate, ch()ristid, and
monaxonid sponges, as inferred by DENDY (A ) and REID
(B). Under DENDY'S picture of phylogeny (1905, 1916,

1921), all monaxonid sponges must be forms derived from
choristids. According to RFAD's different picture, mon-

axonids may be forms derived either from choristids, or
from sponges with no spicules but monaxons before the
evolution of megascleres. The latter mode of origin is
thought probable for the Desmacidontida (compare also
R LID, 1963, fig. 2: Sigmatosclerophora=Desmacidontida).

terms of observed characters only. To claim
derivation of all calthrops from long-shafted
triaenes involves inventing hypothetical genera-
tions of choristids and monaxonids to account for
monaxonid sponges which have microscleric cal-
throps as euasters. To picture the calthrops as al-
ways a phylogenetic end form would require its
derivation independently from spicules as different
as long-shafted triaenes, polyactinal euasters, am-
phiastrose or spirastrose streptoscleres, rhizoclone
or dicranoclone desmas, and lithistid discotriaenes
or discostrongyles; and a different prototype is
required for each of these various types of spicules,
and the sponges they occur in. Any of these no-
tions could, in fact, be correct; but none is con-
vincing, and none is even needed if some mon-
axonids descended independently. If this view

still leaves the phylogeny of some forms uncer-
tain, this is not grounds for inverting the probable

part of DENDY ' S picture to try to account for them.

The classification recommended above is not
based on a picture of phylogeny, except that
forms placed in orders with type genera are sup-

posed to be related. My ideas on further rela-

tionships are as follows, but any other picture
which fits the facts is also admissible (Fig. 10).

1) The Plakinida may be persisting representa-
tives of a primitive choristid series, once ancestral
to the other types of choristids. But they must
have had a long independent history since at
least the Carboniferous Period, and probably
earlier, and some of their features may be due to
regressive simplification. They are also not primi-
tive embryologically, and are distinguished by a
special type of embryo (amphiblastulas) un-
known in other choristids, or any other demo-
sponges.

2) The Poecillastrida and Ancorinida are
probably groups of common origin, divergent in
the character of the microscleres, but showing
largely parallel evolution in the megaspiculation
(though with loss of tetraxons in Ancorinida
only).

3) The Craniellida and Spirastrellida are
either groups of independent origin showing
partial convergence in the microscleres, or groups
of common origin divergent in both mega- and
microspiculation. It is possible, but not demonstra-
ble, that either group or both had an ancorinid
origin, perhaps near the source of the "astraxinel-
lids."

4) The Desmacidontida and Keratosida are
related types of sponges, of which the latter have
probably arisen repeatedly from the former by
loss of spicules. There is no sure connection be-
tween the Desmacidontida and any tetraxon-
bearing sponges, but also no sure evidence that
their spicules are of independent origin.

5) The Lithistida are polyphyletic derivatives
of various nonlithistid sponges, and some have
microscleres found otherwise in Poecillastrida,
Craniellida or Spirastrellida (and Desmacidon-
tida, if sublithistid forms are included). The
origins of most groups (suborders herein) are
uncertain. There is evidence (Rom, 1963) that
the Tetracladina (not Orchocladina herein,
grouped formerly as Tetracladina) arose from
the same source as the pachastrellid Poecillastrida,
and the Dicranocladina from the Tetracladina by
reduction of the crepides of desmas f rom tetraxons

to monaxons; but other types of desmas are prob-
ably all monaxon-derivatives, as in sublithistid
Desmacidontida (e.g., Desmatiderma TOPSENT).

In conclusion, it seems a fair comment that
the problem of demosponge phylogeny is largely

a matter of having to rely almost solely on the
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FIG. 10. Suggested relationships of living Demospongia, except Lithistida. The proposed classification does not depend

on this picture of relationships.

skeleton for working data. In this respect Livi's
attempt to add embryological evidence is a wel-
come step forward; but, as shown above, this
evidence is of doubtful significance, and sexual
products are unknown in many Demospongia.
The canal system might be considered to provide
further evidence, but again its significance is un-
certain because the direction of phylogenetic
change is not demonstrable (see Discussion,
above). The eurypylous state can be thought to
be more primitive than the aphodal condition, and
certainly sometimes arises by direct complication
of the wall of a rhagon; but this does not prove

that it cannot arise from the aphodal type in
phylogeny, as a simplification, if a broadly lacu-
nar structure is best suited to the sponge's living
conditions or ability to circulate water. As seen
above, some pictures of phylogeny suggest origin
of eurypylous sponges from aphodal stocks, and
if this is correct it also follows that the rhagon it-
self could he secondary. In other words, the
rhagon type of larva may not represent any adult
stage in demosponge evolution. This leaves only
biochemical or cytological evidence as likely to
provide data on a useful scale; but, until this is
available, one can only rely on the spicules.
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APPENDIX: TECH NICAL GLOSSARY

This glossary is intended for nonspecialist
readers, to whom terms used above are unfamiliar,
but may also he useful to specialists who wish to
check my usages.
acanthostyle (n.). Spiny monaxial spicule, with one blunt

and one pointed end (e.g., Fig. 1,14); normally a
megasclere.

acanthoxea (n.). Spiny monaxial spicule, which is sharp
at both ends (e.g., Fig. 1,11); may be either a meg-
asclere or a microsclere.

actinal (adj.). Appertaining to or consisting of true rays.
amphiaster (n.). Microsclere with radiating spines at both

ends of a straight monaxial shaft (e.g., Fig. 2, 5a-d,
3,7d, 4,5); recurrent in three main groups of micro-
scleres (Fig. 2-4), as well as in individual develop-
ments.

amphidisc (n.). Monaxial spicule with a simple transverse
disc, serrated transverse disc, or ring of recurved spines,
at each end of a straight shaft; usually a microsclere,
but a megasclere functionally in some fresh-water
sponges. Also called a birotulate, some related to a chela
and some to an oxea or acanthoxea.

asconoid (adj.). With choanocyte cells lining a central
cavity (paragaster, or spongocoel) and no flagellated
chambers.

aster (n.). Any polyactinal or seemingly polyactinal micro-
sclere, in which rays or apparent rays are emitted from
a center (e.g., Fig. 1,2-7,13,16) or from an axial shaft,

which may be straight, C-shaped or spiral (e.g. Fig.
2,4-9b; 3,5a-10b; 4,3-7; 6,5,6).

astrose microscleres. Term used variably as meaning
either 1) all microscleres which are asters in the above
sense, or 2) euasters only, as distinct from pseudasters
(see euaster, pseudaster). The restricted usage is clue
specially to DENDY (1921, p. 103). In other works, the
terms can mean euasters, streptoscleres (Fig. 2), spini-
spiras (Fig. 3), sanidasters (Fig. 4), and various un-
related forms with a monaxon basis (e.g., Fig. 1,10,
13,16; 6,5,6).

bipocillus (n.). C-shaped microsclere in which the ends
expand into inwardly concave spoonlike features, or
comparable but bibbed or trilobed expansions; classed
here as a sigmatosclere.

birotulate (n.). Same as amphidisc.
calthrops (n.). Four-rayed spicule with rays of similar

length, arranged as though following the axes of a
tetrahedron; so-called from resemblance to the four-
pointed weapon called a calthrop (sometimes spelled

caltrop); megasclere or microsclere.
candelabrum (n.). Lophose calthrops in which the

branches of one ray are larger than those of the other
three; or used meaning any lophose calthrops (see
lophose). Found only in Plakinidae; not properly a
microsclere, but of microscleric size (see microspicu-
late).

canonchela (n.). Specialized microsclere resembling a
clavidisc, but with inward-arching lateral expansions in
two opposite pairs; classed as a sigmatosclere.
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centrotylote (adj. or n.). Condition in which a monaxon

has a spherical to annular swelling between its ends,
typically centrally or subcentrally; spicule of the above

type.
chela (n.). C-shaped microsclere in which the two ends

bear regular groups of inward-facing thorn to blade-
like teeth; classed here as a sigmatosciere. Develops from

a simple C-shaped sigma. Some forms also called

anchorates or anchors.
chelaster (n.). An aster which develops from or inter-

grades with a chcla.
chiaster (n.). Euaster developed as a tylaster; so-called from

a supposed "chi-shaped" form in some examples, which,

however, is commonly not apparent.
choristid (n. or adj.). Demosponge with tetractinal mega-

scleres, or some other radiate type (e.g., triactins) if
tetractins are lacking, though monaxial megascleres are
usually also present; appertaining to choristids; in taxo-

nomic usage, member of the order Choristida SOLLAS.

First two usages only in this paper.
cladi (n. pl.). See cladome.
cladome (n.). The three similar rays (cladi) of a triaene

(see triaene).
clavidisc (n.). Specialized sigmatoscicre microsclerc, com-

prising an ovate disc with an elongate central perfora-

tion; develops from a C-shaped sigma.
crepis (n.). See dcsma.
desma (n.). Articulating mcgasclere, characteristic of

lithistid demosponges, though also found in sublithistids.

The initial body in ontogeny, called the crepis (pl.,

crepides), is a tetraxon, a monaxon, or an anaxial

corpuscle in different types.
diactin (n.). Spicule with two rays, in line or at an angle.
diancistra (n.). C-shaped sigmatosclere microscicre, with

inward facing bladelike expansions, resembling a partly
opened penknife.

dichotriactin, dichotriact ( n.). In a broad sense, any triactin
showing branching of rays; in a special sense, terni used

by DENDY (1924), in the form dichotriact, to designate
the streptosclere series of microscleres (Fig. 2), on a

basis of envisaging this series as arising from branching
triactins. Equivalent to streptaster in limaoN's restricted

sense.
dichotriaene (n.). Triaene with clack branched dichoto-

mously.
discaster (n.). Microsclere with whorls of spines or with

serrated discs between the ends of a monaxial shaft

(e.g., Fig. 3,7e; 6,5,6).
discorhabd (n.). Strictly, a microsclere with transverse

discs between the ends of a monaxial shaft; also used
by DENDY (e.g., 1921) for all cliscasters.

discostrongyle (n.). Specialized dermal megasclere of cer-
tain lithistid sponges, in which a siliceous disc arises

from a blunt-ended initial monaxon (i.e., a strongyle).
discotriaene (n.). Specialized dermal megasclere of certain

lithistid sponges, in which the cladome of an initial
triaene gives rise to a siliceous disc.

euaster (n.). In a broad sense, any microsclere in which

rays or apparent rays arise from a center (not an axis);
in DENBY ' S sense, followed here, meristically varying
spicules of this type, found in sponges grouped here as
Ancorinida (Ancorinidae, Geodiidae, Coppatiidae, Tethy-
idae) (e.g., Fig. 1,/-7).

lithistid (n. or adj.). Demosponge with the main internal

skeleton composed of articulated megascleres (desmas),

though normal types may also be present; appertaining

to lithistids; in taxonomic usage, member of the order

Lithistida SCHMIDT.

lophose (adj.). Style of branching in which rays divide

into clusters of three or more branches, seen in spicules

(lophosc calthrops, candelabra) of some Plakinidae.
megasclere (n.). Major supporting spicule. Monaxial, radi-

ate, or, in lithistids, some anaxial; usually an oxea,

style, tylostyle, calthrop, triaene, or dcsma. Length of

rays usually in the range 0.2-20 mm. but protruded ex-
amples grow larger.

mesotriaene (n.). Triaene-like spicule with the cladonie
at the center of a diactinal shaft, or with an extra short

ray opposite a long rhabdome.
metaster (n.). Streptosclere microsclere with raylike spines

arising from a curved axis making less than one revolu-
tion (Fig. 2,6a-e,7a-e). Also used (after VON LENDEN-

FELD, 1907) to mean any type of streptosclere.
metastrose microscleres. Streptoscleres (Fig. 2).
microcalthrops (n.). Microscleric calthrops.
microrhabd (n.). Microscleric monaxon.
microsclere (n.). Accessory spicule, typically much smaller

than megascleres; may be a master (Fig. 1, 1-7), strepto-

sclere (Fig. 2), spinispira (Fig. 3), microrhabd (e.g.,

Fig. 4,1), sanidaster (Fig. 4,3), sigmaspire (Fig. 5),

sigmatosclere, or of special types (e.g., Fig. 1,10,13,16;
6,5,6). These types of spicules are characteristically not

found as megascleres, though random examples may
approach the size of typical megascleres. Other micro-
scleres include simple monaxons, which arc widely dis-
tributed (e.g., Fig. 2,1).

microspiculate (adj.). Condition of Plakinidae, in which

the spicules are of microscleric size, but do not include
forms which arc characteristically microscleres, and are
megascleres functionally.

microstrongyle (n.). Straight monaxial ni icrosclere with
blunt ends (e.g., Fig. 4,1, showing an ornamented ex-

ample).
microtriod (n.). Microscleric triactin of triod type, with

three rays at angles of 120° in one plane (e.g., Fig.
2,3).

microxea (n.). Microscleric oxca, i.e., a monaxon with
both ends pointed (e.g., Fig. 2,1).

monaxon (n.). Spicule in which one or two rays follow
a single growth axis, in one or both directions.

monaxonid (n. or adj.). Demosponge with monaxial
megascleres but no radiate megascleres, except rarely as
a secondary development; appertaining to monaxonids;
in taxonomy, member of the order Monaxonida SOLLAS.

orthotriaene (n.). Triaene with the angle between the
cladi and the rhabdome about 110° to 90'; or used
meaning only forms with this angle about 90°. Authors
vary in their usage.

oxea (n.). Monaxon with both ends sharply. pointed; may
be a megasclere or a microsclere, but usually called a
microxea in the latter case.

oxeote (adj.). Sharply pointed. Also used as a noun,
equivalent to oxea.

oxyaster (n.). Euastcr with sharply pointed rays (e.g.,
Fig. 1,1-7).

plesiaster (n.). Streptosclerc microsclere with spines arising
from a short straight axis. The simplest type (Fig. 2,4:
compare SOLLAS, 1888, fig. xii,v,w) could also be called
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an amphiaster (compare Fig. 2,4-5d); but more com-
plex types (not figured) resemble masters, except in
views showing the axis. The simple plesiaster (Fig.
2,4) can be taken as a dichotriactin (DENny, 1924;
compare Fig. 2,3), and regarded as a starting point in
evolution of more complex 'amphiasters and metasters
(compare Fig. 2,5a-7c). Associated diactinal and tri-
actinal spicules (Fig. 2, 1-3) are sometimes also classed
as plesiasters (or metasters, sensu VON LENDEN FELD),

because of apparent homology with plesiasters s.s.
protorhabd (n.). Initial rod from which a ray develops.
pseudoeuaster (n.). Spicule with the form of a euaster,

which is regarded as a modified monaxon, because
intergrading with a monaxon (Fig. 1,10-16) or arising
from one in ontogeny. Does not show meristic varia-
tions as in Fig. 1, 1-7.

pseudaster (n.). Term used specially by DENDY, com-
prising any aster in which raylike outgrowths arise from
a monaxial shaft (e.g., Fig. 3,5a-10b; 6,5,6), or in
which such a spicule intergrades with a monaxon
which appears to be its prototype (e.g., Fig. 1,8-16).
Roughly equivalent to streptaster sensu SOLLAS (1888).

pseudosterraster (n.). Pseudaster with the form of a sterr-
aster (see sterraster).

radiate (n.). Spicule with three or more radiating rays.
radiate (adj.). Two unrelated usages: 1) referring to radi-

ates; 2) referring to a radiating arrangement of mega-
scleres (as radiate architecture), which may be monaxons
and triaenes or all monaxons.

rhabdome (n). The dissimilar ray of a triaene (sometimes
shortened to rhabd but properly this means a monaxon).

rhagon (n.). Demosponge larva with the form of a thin-
walled hollow cone, the walls of which contain cham-
bers but no canal system. Also misused (e.g., DE LAO-

BENFELS, 1955) as meaning any sponge with a leucon
canal system, because some demosponge leucons develop
from rhagons.

sanidaster (n.). Microsclere with raylike spines, commonly
knobbed (tylote) terminally, along a straight monaxial
shaft (Fig. 4,3). Accompanies euasters in some forms
grouped here as Ancorinida; intergrades with spiny
microrhabds (e.g., Fig. 4,1) and also passes into amphi-
asters (Fig. 4,5). Streptasters sensu DE LAUSENE ELS

(1955, p. E30; not SOLLAS, 1888, p. lxiii, of which
this is one of five forms listed).

selenaster (n.). Same as sterrospira.
sigma (n.). C-shaped to S-shaped diactinal microsclere,

often showing both shapes in different views, which
typically has pointed ends and no ornament; found in
forms grouped here as Desmacidontida. In other usage,
here rejected, includes sigmaspires (e.g., DENDY, 1921).
Central type of the sigmatosclere group of microscleres.

sigmaspire (n.). Spirally twisted monaxial microsclere,
appearing C-shaped or S-shaped in different views, and
typically blunt-ended and finely ornamented with gran-
ules or spinules (e.g., Fig. 5,1a-2e); also certain forms
which are variants of this type (e.g., Fig. 5,3,6a,b);
found in forms grouped here as Craniellicla, and a few
grouped as Spirastrellida. This spicule is similar to a
sigma s.s. and is often equated with it (e.g., DENDY,

1905, 1921); but homology is rejected here following
TOPSENT (1928), because sigmaspires and sigmas s.s.
occur in contrasting types of sponges, with no demon-
strable relationship. The sigmaspire may be homologous

with the spirastrellid spinispira, which is sometimes de-
veloped in a sigmaspire-like form (e.g., Fig. 3,2e).

sigmaster (n.). Strongly spined C-shaped spicule, related
to spinispiras (Fig. 3,9,./0a,b).

sigmospiraster (n.). Strongly spined sigmaspire, with
spinules along the outside of the spiral.

sigmatoscleres (n. pl.). Group of microscleres found in
Desmacidontidae and allied sponges (Desmacidontida
herein), comprising the sigma s.s., diancistra, chela, and
allied types (e.g., clavidiscs, bipocilli, chelasters); called
sigmoids and cheloids by some authors (e.g., HENT-

SCHEL, 1925; but with sigmoids including sigmaspires).
sigmatose microscleres. In DENDY'S usage (1905, 1921),

the sigmaspire, sigma s.s., and allied types, considered
as a homologous series; but sometimes used meaning
sigmatoscleres. The term sigmatosclere avoids this
confusion.

spherancora (n.). Specialized sigmatosclere microsclere,
with four segments like the halves of a claviclisc meet-
ing at right angles. Develops from a chela with three
teeth at each end.

spheraster (n.). Euaster with a globular centrum, pro-
duced by secretion of silica around the spicular center,
which, however, leaves parts of the rays projecting
freely. May also be used only for forms in which the
centrum is prominently developed, or applied to any
spicule with this shape even if not a euaster s.s. (e.g.,
Fig. 1,10).

spinispira (n.). Monaxial microsclere with a spirally twisted
axis, making one to several revolutions, ornamented
with fine spinules which are not arranged spirally, or
larger ones spirally arranged (Figs. 3,3,4b,5a,6,7a,b,8a,b),
with a range from finely spinulated strongylospires (Fig.
3,2e) to strongly sinned spirasters (Fig. 3,7a,8a); passes
into other forms including smooth strongylospires (Fig.
3,1), straight microstrongyles (Fig. 3,26), sigmaspire-
like spicules (Fig. 3,2c), straight forms with spines ar-
ranged spirally (Figs. 3,56,6), discasters (Fig. 3,7c),
amphiasters (Fig. 3,7d), sigmasters (Figs. 3,9,/0a,b)
or other spheraster-like variants (Fig. 3,2d). Some-
times called spirasters even when spines are not promi-
nent (as in Fig. 3.2a). Characteristic of Clionidae and
Spirastrellidae (order Spirastrellida herein).

spiraster (n.). Aster with raylike spines arising from a
spiral axis making one or more revolutions (e.g., Fig.
2,9a,b; 3,5a,7a,8a), along the outside of the spire. May
be either a streptosclere (Fig. 2) or a spinispira (Fig. 3),
and thus recurrent homeomorphically in two series of
microscleres. Spiraster may also be used as meaning
spinispira, and then taking in forms without raylike
spines.

spiroscleres (n. pl.). Sigmaspires and spinispiras, grouped
together as morphologically comparable and possibly
homologous (REin, 1963).

sterraster (n.). Specialized form of euaster, in which an
initial form with many fine sharp rays becomes solidified
to form a globular to kidney-shaped spicule. This has
a granular ornament corresponding with tips of the
rays, and typically a local smooth depression, or hilum,
which marks the position of the nucleus of the sclero-
blast which secreted the spicule. Found only in the
family Geodiidae (order Ancorinida).

sterrospheraster (n.). Microsclere intermediate between a
spheraster and true sterraster.
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sterrospira (n.). Microsclere with the form of a sterraster,
which develops from an initial spinispira; characteristic
of Placospongia GRAY (order Spirastrellida); also called

selenaster (e.g., DE LAUBENFELS, 1955).
streptaster (n.). In original usage (SoLLAs, 1888), any

aster with rays (or, apparent rays) arising from an
elongate axis, which is usually spiral (hence strept-);
but all types listed by SoLLAs were from choristid
sponges, and comprised streptoscleres and sanidasters.
In BURTON'S usage (e.g., 1959), streptoscleres only
(Fig. 2). In DE LAUBENFELS' usage (1955, p. E30),
sanidasters and comparable spiny monaxons (Fig. 4).

streptoscleres (n. pl.). Microscleres comprising the plesi-
asters, metasters, amphiasters and spirasters of Pach-
astrellidae and Theneidae, plus triactins and diactins
found with them, regarded as a homologous series (Fig.
2); similar forms also occur in certain lithistids (e.g.,
Cora(lister SCHMIDT). Term introduced (REID, 1963)
because of confusion in the usage of the term streptaster
(see streptaster), and because amphiasters and spirasters
need not be streptoscleres (compare Fig. 3,7a,d; 4,5).
Metastrose tnicroscleres in some literature. The group
was interpreted by 4)F:saw (1924) as arising by spiral
branching of one ray of a triactin (compare Fig. 3 ,3-9/0
(hence his term "dichotriacts - ).

strongylospire (n.). Spirally twisted monaxon of one to
several turns, with blunt (strongylate) ends, either
smooth or with spinules which are not arranged spirally
(e.g., Fig. 3,1,2a,3-411). This form is usually a spini-
spira Intinologically, and is hence called a spiraster by
some authors, though not a true spiraster morphological-
ly (compare SOLLAS, 1888).

strongylate (adj.). Blunt-ended.
style (n.). Monaxon with one blunt end and one sharp

end; normally a megasclere.

sublithistid (n. or adj.). Dernosponge in which desmas are
incipiently developed or are fully developed but form
only a minor part of the skeleton; appertaining to sub-
lithistids.

tetraxon (n.). Spicule in which growth of rays follows
four axes, arranged as in a tetrahedron or in some
modified form of this pattern; megasclere or micro-
sclere, megascleric forms being calthrops or triaenes.

toxa (n.). Bow-shaped diactinal microsclere; commonly
but not always a sigmatosclere homologically.

toxaspire (n.). Microsclere similar to a sigmaspire, of
which it occurs as a variant, making rather more than
one revolution, and appearing bow-shaped in some
views (Fig. 5,4).

trachelotriaene (n.). Long-shafted dichotriaene with a
very small cladome and rhabdome swollen in a clublike
manner just below it.

triaene (n.). Tetraxial megasclere, in which three similar
rays, called cladi, differ from the kiurth, calkd rhab-
di,mc. Tly2 rhabdome is commonly though not always,
longer than the cladi, up to many times longer. The
cladi may be bent away from or toward the rhabdome
or show branching which is usually dichotomous (in
dichotriaenes). The rhabdome is characteristically un-
branched. Rhabdame is sometimes shortened to rhabd,
but properly this means a monaxon. Triacne-like spic-
tiles may also occur in plakinids, as variants of the
lophose type of cal throps.

triod (n.). Triactin with three rays in one plane disposed
at 120 0 angles.

tylaster (n.). Euaster with rays knobbed terminally.
tylostyle (n.). Monaxon with one pointed end and ()ne

knobbed end; normally a megasclere.
tylote (ad).). With rays knobbed terminally.


