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A new species of Erylus (Geodiidae, Demospongiae)
from Brazilian oceanic islands
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Abstract: Despite its biogeographical importance, the sponge fauna of Brazilian oceanic islands has been poorly studied. In
this study we describe a new species of Erylus Gray (Demospongiae, Astrophorida) from two of the most isolated Brazilian
oceanic islands, viz., Trindade Island and S&o Pedro e Sdo Paulo Archipelago (formerly Saint Paul’s Rocks). The new species
is characterized by the presence of short-shafted plagiotriacnes, elongate aspidasters, two categories of oxyasters, and one
category of strongylasters. This is the first description of a sponge from Trindade Island, and it increases the number of valid
species of Erylus in Brazil to seven: E. formosus, E. corneus, E. transiens, E. diminutus, E. toxiformis, E. soesti, and Erylus

latens sp. nov.
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Introduction

Due to their isolation and comparatively small size, oceanic
islands are interesting areas for taxonomic, ecological,
biogeographical, evolutionary, and conservation biology
studies, both of terrestrial and of marine infralitoral habitats
(e.g., Briggs 1966, MacArthur and Wilson 1967, Case and
Cody 1987, Paulay 1994). In Brazil, there are five groups of
oceanic islands: Fernando de Noronha Archipelago, Atol das
Rocas, Sao Pedro e Sao Paulo Archipelago (formerly Saint
Paul’s Rocks), Trindade Island, and Martin Vaz Archipelago.
Despite the great environmental, biogeographic, economic,
and strategic importance of these islands, their sponge fauna
has received little attention (Hyatt 1877, Carter 1890, Edwards
and Lubbock 1983, Mothes and Bastian 1993, Esteves et al.
2002, Moraes et al. 2003, Moraes and Muricy 2003). Recent
studies demonstrated that the sponge fauna of these islands
is very rich and diverse, with a high percentage of new and
endemic species (Moraes et al. 2006). Most of these studies,
however, had faunistic or ecological approaches and contain
only species lists, not descriptions. Furthermore, such lists
contain many species identified only to genus or family levels,
making it difficult to estimate precisely endemism rates and
biogeographical affinities (e.g. Muricy et al. 2006, Moraes
et al. 2006). It is therefore important to describe the sponges
from Brazilian oceanic islands, particularly the species new
to science, to have a better knowledge of their diversity and
biogeography.

In an extensive survey of the sponge fauna of Brazilian
oceanic islands, Moraes et al. (2006) listed 138 species,
including an undescribed species of Erylus Gray, 1867, which
is the subject of this study. The genus Erylus is characterized by
the combination of ortho- or plagiotriaenes with microscleres
including more-or-less flattened sterrasters (aspidasters)

and centrotylote microrhabds together with small euasters
(oxyasters, strongylasters, tylasters) in one or more categories.
Both inhalant and exhalant orifices are uniporal (Uriz 2002).
Several species of Erylus produce compounds with interesting
pharmacological activities, such as cytotoxic, antitumoral,
antifungal, inhibitory of neuraminidase, thrombin receptor
antagonist, and inhibitory of human platelet aggregation in
vitro (Carmely et al. 1989, Gulasavita ef al. 1994, Stead et al.
2000, Takada et al. 2002, van Altena et al. 2003, Sandler et
al. 2005, Okada et al. 2006). Some of these substances also
show ecological importance, such as the triterpene glycosides
produced by Erylus formosus, which deterred fish predation,
microbial attachment, and fouling by invertebrates and algae
(Kubanek et al. 2000, 2002).

The genus Erylus contains approximately 60 valid species,
17 of which occur in the Atlantic and Caribbean (Adams and
Hooper 2001, Mothes and Lerner 2001, Lehnert et al. 2006).
So far, six species were described from Brazil: E. formosus
Sollas, 1886, E. alleni de Laubenfels, 1934, E. corneus
Boury-Esnault, 1973, E. diminutus Mothes et al., 1999, E.
toxiformis Mothes and Lerner, 1999, and E. soesti Mothes
and Lerner, 2001 (Sollas 1886, 1888, Boury-Esnault 1973,
Mothes-de-Moraes 1978, Solé-Cava et al. 1981, Mothes and
Bastian 1993, Mothes and Lerner 1999, 2001, Mothes et al.
1999, 2004). The record of E. topsenti von Lendenfeld, 1903
by Mothes-de-Moraes (1981) was synonymyzed with E.
soesti by Mothes and Lerner (2001), and that of E. oxyaster
von Lendenfeld, 1910 by Mothes-de-Moraes (1978) was
synonymyzed with E. diminutus by Mothes et al. (1999).
Erylus alleni was considered a junior synonym of E. transiens
(Weltner, 1882) by van Soest and Stentoft (1988), but not by
Mothes et al. (1999), based on the presence of one versus two
size categories of oxyasters. The distinction of microsclere
size categories is often very subtle in sponges, and therefore
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we agree with van Soest and Stentoft (1988) that the two
species are synonymous, with priority to the older name E.
transiens.

In this study, we describe a new species of Erylus from
the oceanic islands of Trindade and Sao Pedro e Sao Paulo
Archipelago, Brazil. The new species increases to seven the
number of species of Erylus described from Brazil.

Material and methods

Study area

Séo Pedro e Sao Paulo Archipelago is located on the Séo
Paulo Fracture Zone (0°55°N-29°21°W), 1,010 km NE from
the city of Natal, Rio Grande do Norte State, NE Brazil
(Fig. 1). Sao Pedro e Sao Paulo is highly isolated from other
shallow areas, lying in the middle of the Atlantic basin, which
ranges from 2,000-4,000 m depth. With only 400 m across
and 20 m of maximum height, it is one of the smallest isolated
archipelagos of the world (Figs. 2A, 3A). In contrast to other
Atlantic islands, its origin is plutonic and not volcanic, with
ultrabasic rocks resulting from the uplift of the upper mantle
(Tilley 1947, Melson et al. 1972). Six sites were sampled, but
the new species was found in only two (Figs. 2A, 3B): Cove:
a small bay, relatively sheltered, ranging from 3—18 m depth,
with rock and rubble bottoms dominated by the green alga
Caulerpa racemosa (see Villaga et al. 2006), the zoanthid
Palythoa sp., and sponges; and Vertical Wall of Belmonte
Island: a deep vertical wall > 100 m depth with many
crevices, on the western side of the archipelago. Trindade
Island (20°30°S-29°20°W) is located at the eastern edge of the
Vitéria—Trindade Chain, 1,140 km E off Vitoria, Brazil (Fig.
1). It has an area of approximately 8 km?, with sandy beaches,
rocky coasts and tide pools (Castro and Antonello 20006).
Nine sites were sampled, but the new species was found
in only three (Figs. 2B, 3C, D): Ponta do Paredao: rocky

60°W] 45°W] 30°W] 15°W| o]

SN

AFRICA

o SPSPA

SOUTH
AMERICA

1000 km

Fig. 1: Location of Sdo Pedro e Sao Paulo Archipelago (SPSPA) and
Trindade Island (TT).

1km

Fig. 2: Sao Pedro e Sao Paulo Archipelago (A) and Trindade Island
(B), showing the location of the collection sites: 1, Cove; 2, Vertical
Wall of Belmonte Island; 3, Ponta do Pareddo; 4, Ilha do Sul; 5,
Ponta dos Farrilhdes.

vertical wall, with many small caves, 30 m depth; Ilha do
Sul: large boulders forming small caves close to the bottom,
25 m depth; and Ponta dos Farrilhdes: rocky vertical wall,
with small caves close to the bottom, 30 m depth.

Fig. 3: Collection sites and external morphology of Erylus latens
sp. nov. A. Sdo Pedro e Sao Paulo Archipelago, East Shore; B.
Cove in Sdo Pedro e Sdo Paulo Archipelago; C-D. Trindade
Island, North Shore; E-F. Living specimens of Erylus latens sp.
nov. (greyish-brown) from Sdo Pedro e Sao Paulo Archipelago,
partially covered by green and brown algae; G-H. Living
specimens of Erylus latens sp. nov. (brown) from Trindade
Island, partially covered by other sponges.
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Collection and identification

Sponge samples were collected by snorkeling and SCUBA
diving, from 0-25 m depth, in four expeditions: October 2000,
August 2001 (S@o Pedro e Sao Paulo Archipelago), February
2003, and August 2003 (Trindade Island). The specimens
were preserved in 70% ethanol and deposited in the Porifera
collection of the Museu Nacional, Universidade Federal do
Rio de Janeiro, Brazil (MNRJ). In situ photographs were taken
with a Nikonos V camera with 35 mm and close-up lenses.
Photographs were digitalized using a Nikon Coolscan IV ED
scanner. Spicule slides were prepared by dissociation ofa small
fragment of sponge in boiling nitric acid. Thick sections of the
skeleton were observed under light microscope. Depending on
spicule abundance, 5-20 spicules of each type were measured
per sponge specimen. Measurements are given as minimum-
mean-maximum length X minimum-mean-maximum width
(in pm). For identification, specimens were compared with
the other described species of Erylus in the literature and with
museum specimens whenever possible. Other abbreviations
used: MNHN, Muséum National d’Histoire Naturelle, Paris;
BMNH, The Natural History Museum, London.

Systematics

Class Demospongiae Sollas, 1885
Order Astrophorida Sollas, 1888
Family Geodiidae Gray, 1867

Genus Erylus Gray, 1867

Definition: Geodiidae with short-shafted triaenes (ortho- or
plagiotriaenes); sterrasters usually more-or-less flattened
(aspidasters). The somal microsclere is a centrotylote
microrhabd. Uniporal inhalant and exhalant orifices (Uriz
2002).

Erylus latens sp. nov.
(Figs. 3, 4)

Synonyms: Erylus cf. formosus sensu Edwards and Lubbock
1983: 63 (non: Erylus formosus Sollas, 1886 and all other
authors). Erylus sp. nov., Moraes et al. 2006: 167.

Diagnosis: Erylus with short-shafted plagiotriaenes, large
diactines ranging from oxeas to strongyles, centrotylote
microxeas, elongate aspidasters, two categories of oxyasters,
and strongylasters.

Fig. 4: Morphology of Erylus latens sp. nov. A. preserved
specimen (Holotype, MNRJ 7397); B. transverse section
showing the cortex and the choanosome; C. large diactines;
D. short-shafted plagiotriaene; E. aspidaster, strongylaster, and
centrotylote microxea; F. detail of aspidaster showing the star-
shaped spines; G. oxyaster 1; H. strongylaster (left) and oxyaster
2 (right) (E-H, MEV).
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Etymology: The species name refers to the algae often
overgrowing this species, which makes the specimens difficult
to see (from Latin: latens = hidden).

Material examined: Trindade Island, Brazil (20°30°S-
29°20’W): Holotype MNRJ 7397, 17/VII1/2003, 15 m depth,
Ilha Sul, coll. F. Moraes and G. Muricy; Paratypes MNRJ
7375, 17/VIII/2003, 25 m depth, Ponta do Paredao, coll. G.
Muricy; MNRJ 7399, 17/VI11/2003, 20 m depth, Ponta do
Paredao, coll. G. Muricy; MNRJ 7407, 17/VIII/2003, 17 m
depth, Ponta do Pareddo, coll. F. Moraes; MNRJ 7409, 17/
VIII/2003, 15 m depth, Ilha Sul, coll. G. Muricy; MNRJ
7419, 18/VII1/2003, 22 m depth, Ponta dos Farrilhoes, coll. F.
Moraes. Sdo Pedro e Sdo Paulo Archipelago, Brazil (0°55’N
- 29°21°W): Paratypes MNRIJ 3572, 26/X/2000, Cove, 3 m
depth; MNRIJ 3571, 27/X/2000, Vertical Wall of Belmonte
Island, 16 m depth; MNRJ 4742, 15/VIII/2001, Cove, 5 m
depth MNRJ 4748, 28/VI111/2001, Cove, 13 m depth; all coll.
F. Moraes.

Comparative material: Erylus corneus Boury-Esnault,
1973: MNHN LBIM-NBE 975 (schyzotype), Brazil, coll. R.V.
Calypso; Erylus formosus Sollas, 1886, BMNH 1889.1.1.77,
Brazil, coll. HM.S. ‘Challenger’.

Description: massive or subspherical sponge, up to 12 x 6 x
8 cm (Figs. 3E-H, 4A). Color brown, greyish brown, or dark
grey to almost black externally and beige internally, both in
vivo and in 70% ethanol. Surface uneven, rough, microhispid,
often covered by algae, hydroids, and other sponges. Oscules
circular, 0.5-5.0 mm in diameter, flush, frequently in clusters.
Consistency hard, inelastic.

Skeleton: cortex dense, 210-392-500 um thick, formed by
abundant aspidasters and microxeas vaguely perpendicular
to the surface (Fig. 4B). Choanosome with multispicular
tracts of large diactines, 100-141-175 pum thick, vaguely
radial, which expand and become plumose below the cortex
(Fig. 4B); the cladomes of the triaenes form a very sparse
tangential layer in the subcortical region. Dispersed diactines
are common between the tracts. Oxyasters and strongylasters
are randomly dispersed in the choanosome; microxeas are
restricted to the cortex.

Spicules: large diactines ranging from oxeas to strongyles,
straight or slightly curved: 282-518-720 x 2-10-17 pum (Fig.
4C). Plagiotriaenes (Fig. 4D) short-shafted, rare to absent,
with a reduced, conical, often telescopic rhabdome (100-155-
180 x 5-7-10 um), and sinuous clads which may be unequal or
irregularly bifurcated (90-118-150 x 5-9-12 um). Microxeas
centrotylote, smooth, with acerate endings: 39-56-70 x 1-3-5
pm (Fig. 4E). Aspidasters elongate, with rounded endings and
star-shaped spines: 160-222-302 x 20-44-70 um (Fig. 4E, F).
Oxyasters | rare to absent, with thin, apparently smooth rays,
but with very small spines, ray tips blunt or acerate (Fig. 4G):
17-24-40 pum in diameter. Oxyasters 2 with a small centrum
and spined, acerate rays, with spines larger at the distal end
(Fig. 4H): 8-13-25 pum in diameter. Strongylasters, with rays
spined and with rounded endings: 24-35-50 um in diameter
(Fig. 4H).

Ecology: Erylus latens sp. nov. was found between 3-25 m
depth, usually on vertical hard substrate, either exposed to
light, in crevices, or under shaded overhangs. Several species



472

Apmys Juasaid
0s-v¢

§e-8

Ov-L1

0L-0T
/20€-091

s3urpuo popunol
s ‘ojesuorg
S¢1

/0L-9S-6¢

BOXOIOIW [}O0WS
L1-C

/0CTL-T8T
So[A3uons

pue sedaxQ
0S1-06

01-¢

/081-001
souaernorderd
Ppayeys-1oys

1007 10U
pue sayIoIN ‘1861
SQBIOJA-OP-SAUIOIA

(19seAxo10yds) 1z-6

676€

/8C1-9%
Jengoin A19A
‘01eqoj 03 padeys
SIp 9quLIeA
69

/9L-LE

yjoows Kjorel
‘so[A3uomsororua
paurdso1oru
LS-€€
/0TTE-£60T

BOXQO

8SOI-€1L

S6-LY

/08€1-508
souaernoided arex
PUE SOUIBLIOYDIP

6661
IOUIYT PUE SOYIOIA

€01-€L

L67E

YIv-¥81

/906-L0T

!

-19)se119)s ¢ feondifo
10 padeys-ysip

LT

/L6-0S

S9[A3uons
-0IJIW [)OOWS

ST-6
/L181-L68
so[A3uons

oIel [IIM BOX(Q
9¢9-19¢

€Tl
/68€-661
SOUQBIIOY}IO
Payeys-1Ioys

6661
1P 12 SOYIOIN “8L61
SOBIOJN-OP-SAI0IN

1214

IS1-601
/8TC-6S1

Iemn3aun ‘padeys
=stp 1o eondifig
69-6'¢
/6S-81-6€
SBOXOIOTUI

J1el ‘S9[A3uons
-0IJIW [)oous

v-S'6
/026-09%

S9[A3uong

§S8-189
LS-8¢E
/P0€-9SC
SOUOBLIIOYDIP
Ppayeys-1oys

6661 1P 12 SOYION
‘8861 Yoyualg pue
1S90G UBA “pE6]
s[ojueqne T op

9LTL
09-€C

y11-0S
/SY1-6¢

padeys

-{stp 1o peondifig
L1

/1L-0€

junq AaJel
BOXO0IDIW JO0WS

129
/0S6-LEY

BOXQO

L19-611
969
/S99-1L1
SOUOBLIJOYLIO0
Ppayeys-1oys

6661

1D 12 SSYOIN “€L61

j|neusg-Amnog

€6

L8-69
/€ST-611

[eondig
Se-l
ILS"9'LT

BIXOIOIW [JOOWS
S6l-8
/089-v6¥

BOXO

8Cy-8¢€C

SIl
/08€-9C1
SOUORLIOYLIO
payeys-1oys

6661 10 12 SOOI
‘1861 1V 12 BARD
-9[0S ‘€L61 neusy
-Amog ‘9887 se[os
€T-L

79-91

SS-11
/S0€-S6

woyisI(
9p-€T
/£8-6€

S9[ASuonsordru
yloows

8C-L
/686-SLY

BOXO
Ovy-IL1
Y6
/§T9-081
SOUQRLI)OY}IO
payeys-3uo|

S9OURIIY
I9)sk [eunoerq
I9)se[ASuong
7 191seAXQ

[ 191seAXQO

oz1s 19)sepidsy

10seprdsy
9ZIS SUIIOBIPOIOIIA

QUIOBIPOIOT
Jj0[5101U2)

oz1s dunoeI(

ad£y aunoeiq
swope[)

owopquy

ad£y suseny,

‘Aou “ds suayny 5

185208 5

s1uuL0fixoy g

smpnunp g

SuaISUDAY 5

SNAUL0D T

snsoutt0f g

sI1)dRIRY)

*SIOJOWIOIOTU Ul QT8 SJUSWISINSLIW [V “§717A L7 UBI[IZeIg JO SONSLIoORIRYD Ie[noIdS : ] d[qel



of algae and other sponges were found on the surface of most
specimens studied, making it difficult to locate and identify
the specimens in the field (Fig. 3E-H).

Distribution: Endemic from Brazil: Sdo Pedro e Sdo Paulo
Archipelago and Trindade Island (Moraes et al. 2006).

Discussion

Six valid species of Erylus have been previously described
from Brazil: E. formosus, E. corneus, E. transiens (as E.
alleni, by Mothes et al. 1999), E. diminutus, E. toxiformis, and
E. soesti (Sollas 1886, 1888, Boury-Esnault 1973, Mothes-
de-Moraes 1978, Solé-Cava et al. 1981, Mothes and Bastian
1993, Mothes and Lerner 1999, 2001, Mothes et al. 1999,
2004). Most of these species are known only from one or a
few museum specimens collected by dredging, and sometimes
only by fragments (e.g., Erylus toxiformis and E. soesti;
Mothes and Lerner 1999, 2001). The only exceptions are F.
formosus and E. latens sp. nov., which have been collected
through SCUBA diving (Solé-Cava et al. 1981; present study).
External morphological characters, particularly color in vivo
and oscular characteristics, are therefore of little usefulness
to discriminate among Brazilian species. The skeletal
architecture of the choanosome is similar in all species, with
radial bundles or isolated oxeas and triaenes whose cladomes
form a tangential subcortical layer; microscleres are randomly
dispersed between the megasclere bundles. The ectosome is
always a cortex of microscleres, with centrotylote microrhabds
in the external layer and densely packed aspidasters in the
internal layer, but the orientation of the microrhabds varies
from tangential to oblique or perpendicular, thus representing
a good taxonomic character. Spicule composition and details
of their ornamentation are however the best characters to
identify Brazilian species of Erylus (Table 1).

Erylus latens sp. nov. shares the short-shafted triaenes with
E. corneus, E. transiens and E. toxiformis, and the elongate
aspidasters with E. formosus. Erylus corneus however has
orthotriaenes instead of plagiotriaenes, elliptical aspidasters,
only one category of oxyasters, and no strongylasters (Boury-
Esnault 1973, Mothes et al. 1999). Erylus transiens also has
no strongylasters, but it has only one or two categories of
oxyasters; furthermore, its aspidasters are disk-shaped and
some specimens have dichotriaenes in variable abundance
in addition to the short-shafted orthotriacnes (Weltner
1882, de Laubenfels 1934, van Soest and Stentoft 1988,
Mothes et al. 1999). The record of E. transiens from Azores
(Topsent 1892) probably belongs to a different species: its
shape is pedunculate, ramose; its tetraxons are exclusively
dichotriaenes (short-shafted plagio- or orthotriacnes are
absent); and its microstrongyles are shorter (up to 23 pm) and
rarely centrotylote. Erylus toxiformis differs from E. latens
sp. nov. by having orthotriaenes instead of plagiotriaenes,
sterraster-like aspidasters, and the peculiar toxiform asters
diagnostic of the species (Mothes and Lerner 1999). Erylus
formosus can be easily distinguished from the new species by
its large, long-shafted orthotriaenes, smaller strongylasters,
and by the presence of a single large oxyaster category, as
opposed to smaller short-shafted plagiotriaenes, larger
strongylasters, and two smaller categories of oxyasters in
the new species (Table 1). Edwards and Lubbock (1983)
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recorded Erylus cf. formosus from Sdo Pedro e Sdo Paulo
Archipelago; although the specimens studied by Edwards and
Lubbock (1983) were not reexamined, extensive collections
in the archipelago failed to find Erylus formosus, reveiling
instead a relatively great abundance of Erylus latens sp. nov.
The record of Edwards and Lubbock (1983) of E. formosus is
thus here synonymyzed with the new species. Erylus latens
sp. nov. differs from all other Brazilian species of the genus by
its short-shafted plagiotriaenes together with three categories
of asters (two of oxyasters and one of strongylasters).

Nine species of Erylus were recorded from the Caribbean
(Pulitzer-Finali 1986), of which only four have short-
shafted plagiotriaenes: Erylus transiens, E. ministrongilus
Hechtel, 1965, E. clavatus Pulitzer-Finali, 1986 (probably a
junior synonym of E. formosus; cf. van Soest et al. 2005),
and E. trisphaera (de Laubenfels, 1953, as Unimia). Erylus
ministrongilus differs from the new species by the smaller
and thinner aspidasters and by the absence of strongylasters.
Erylus clavatus has larger oxeas (930-1230/14-28 pm),
tylasters, and its calthrops are orthotriaecnes instead of
plagiotriaenes (Pulitzer-Finali 1986). Erylus trisphaera has
exclusive trilobate aspidasters. Other three species of Erylus
are known from the Atlantic: E. granularis Topsent, 1904, E.
expletus Topsent, 1927, and E. pappilatus Topsent, 1928 (see
also Adams and Hooper 2001); all of them differ from Erylus
latens sp. nov. by their oval or rounded aspidasters.

Brazilian species of Erylus were collected mostly by
dredging along the continental shelf (E. formosus, E. corneus,
E. transiens, E. diminutus, and E. toxiformis — Boury-Esnault
1973, Mothes and Lerner 1999, Mothes et al. 1999, 2003,
2004) and slope (E. soesti — Mothes and Lerner 2001), with
only E. formosus also occuring in littoral areas (Solé-Cava et
al. 1981) and in oceanic islands such as Fernando de Noronha
(Mothes and Bastian 1993, Muricy and Moraes 1998) and
Atol das Rocas (Moraes et al. 2003). The new species is only
the second species of Erylus described from Brazilian oceanic
islands, and the first description of a sponge from Trindade
Island. Beyond the seven species of Erylus described so far
from Brazil, at least six other records, as yet unidentified and
undescribed, are also known (Erylus spp. 1-5 in Muricy et al.
2006, Erylus sp. 1 in Moraes et al. 2006). The diversity of the
genus Erylus in Brazil is therefore probably greater than the
current estimations.

Key to Brazilian species of Erylus (modified from Mothes and
Lerner 2001)

1A. Tetractinal megascleres include dichotriaenes.............ccccc..e... 2
1B. Tetractinal megascleres include only orthotriaenes or
plagiotriaenes, dichotriaenes absent .............cocecevveevrerieennccnennes 4

2A. Tetractinal megascleres dichotriaenes only; ortho- and
plagiotriaenes abSEeNt ..........ccceerueirieieiirieieeieceee e 3
2B. Dichotriaenes, when present, occur together with
plagiotriaenes; aspidasters disk-shaped, oxyasters
in one or two recognizable size categories................ E. transiens

3A. Dichotriaenes with short rhabdome (256-304 um
long); strongyles varying to strongyloxeas (460-
920 pm long); aspidasters flattened, with slightly
irregular outline (159-229 pm long).........cceeveenenee E. diminutus
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3B. Dichotriaenes with long rhabdome (805-
1380 pum long); oxeas long (2093-3220 um
long); aspidasters not flattened, with strongly
irregular outline (46-129 um long).......cceecevevveveveeennnns E. soesti

4A. Aspidasters atypical, sterraster-like, disk-
shaped, not flattened (207-506 pm long); reduced

toxa-like oxyasters present (74-104 um long).......... E. toxiformis
4B. Aspidasters typical, flattened; toxa-like

OXYASEIS ADSCNL .. eviieieeieuienieieieie ettt ettt eneas 5
SA. Aspidasters elliptical or disk-shaped...........cccccevvevererinirennnns 6
5B. Aspidasters finger-shaped or elongate (95-

305 UM LONE) wonvivieiieiieiieiieie ettt sre e s eneens 7
6A. Oxyasters in a single category (9-23 um)................. E. corneus
6B. Oxyasters in two size categories (23-57 and

827 UM ettt E. transiens

7A. Long-shafted orthotriaenes; oxyasters and

strongylasters in one size category ...........ocevvevereenene E. formosus
7B. Short-shafted plagiotriaenes; oxyasters in

two shape categories and strongylasters

N ONE S1ZE€ CAEZOTY .vvevvevrenrerrereireireereeeeeneenienees E. latens sp. nov.
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