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OPHIUROIDEA COLLECTED IN THE PERU-CHILE TRENCH 
BY THE USNS "ELTANIN" DURING CRUISE III 
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Abstract 

During the year 1962 a series of benthic collections was made in the 
Peru-Chile Trench by the USNS "Eltanin". These samples contained se- 
vcnteen ophiuroid species of which the following 9 are new: Ophiothamnus 
dupla, Ophiacantha savagica, Amphilepis nuda, Ophoernus barracloughi, 
Gymnophiura concava, Ophiomastus bulufonica, O. tuberculata, Antho- 
phiura dilatata, Theodoria madseni. The collection includes unidentifiable 
juveniles of at least nine other species. 

Introduction 

One of the chief purposes of USNS "Eltanin" Cruise III was to 
obtain samples of the Peru-Chile Trench fauna in order to determine 
its relationship to the abyssal Antarctic fauna. Prior to the cruise some 
collections were made by the Lamont Geological Observatory with R/V 
"Vema" in 1957/58 (Menzies, 1963: 186). In the neighborhood of 
that region some samples were gathered by H. M. S. "Challenger" 
and by "Albatross" (Tables 2 and 3). 

The gear employed by the "Eltanin" was a 10-feet double beam 
trawl, a one meter biological trawl, a Phleger corer and a "Ewing-Thorn 
oorer" (Menzies, 1963: 187). 

Bottom photographs (Goodell, 1965, pl. I, Fig. 3-1 and 3-2), were 
taken in the center of the trench west of Trujillo (STS^S-STWW) at 
4,225 m depth, and on the eastern slope SW of Lima (13906'S-77958'W) 
at 2,377 m depth. A more sparse benthic fauna is shown in the se- 
cond group of photos than in the first, but a small suite of photos is not a 
sufficient basis for drawing conclusions about differences between the 
fauna of both areas. 

Menzies (1963: 197-200) had previously observed that no Antarctic 
species was found in the trench and tentatively concluded that its fauna 
(as far south as 259S) is chiefly composed of cosmopolitan genera and 
species of low latitudes. One of the most typical cold water isopod ge- 
nera, Serolis, was not found. He concluded that the bottom water is 
about 09C temperature and hence is not of Antarctic origin. 

Instituto Oceanográfico, Universidade de São Paulo. 
Publication m 259 of the Oceanographic Institute of the University 

of S. Paulo. 
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According to Menzies (1966: 253) the results obtained from the 
work performed by R/V "Anton Bruun" on the "Milne Edwards Deep" 
suggest a strong zonation of the abyssal fauna, in spite of the absence 
of temperature modifications. Such conclusion was based on the pho- 
tographic analysis and sample taken in a trawl at 500 m interval on the 
trench walls and floor. Its fauna appears to be richer than that from 
other trenches, with large populations of Peniagone (Holothurioidea) 
and Eremicaster (Asteroidea). 

In the present samples I encountered many juvenile specimens and 
it is often impossible to refer them to known species. 

The studied material is deposited in the collections of the University 
of Southern Califórnia, Los Angeles. The types (holotypes and syntypes) 
are deposited in the United States National Museum, Washington 
(USNM, E). 

Table 1 shows the Ophiuroidea species collected by USNS "Eltanin" 
in the stations occupied in the Peru-Chile Trench. 

List of species and station at which they were collected 

Ophiacanthidae Perrier, 1891 

Ophothamnus dupla, sp. n. Station 30 
Ophiacantha savagica, sp. n. Station 30 

sollicita Koehler, 1922 (?) Station 48 
antarctica Koehler, 1900, Station 48 

Amphiuridae Ljungman, 1867 
Amphipholis dalea (Lyman, 1879) Station 35, 37, 38, 43 
Amphiura serpentina Lütken & Mortensen, 1899, Station 40 
Amphiura sp. a Station 71 (young) 

sp. b Station 50 (young) 
sp. c Station 63 (young) 
sp. d Station 30 (young) 

Arms of non identified Ahphiurid Station 71 (young) 
Amphilepididae Matsumoto, 1915 

Amphilepis nuda, sp. n. Station 25, 50, 76 
Ophiloleucidae Matsumoto, 1915 

Ophiernus seminudus Lütken & Mortensen, 1899 Station 38 
harracloughi, sp. n. Station 38 

Ophiuridae Lyman, 1865 
Ophioplinthus brucei (Koehler, 1908) Station 48 
Ophiura irrorata (Lyman, 1878) Station 39, 43, 48, 50, 65 
Gymnophiura concava, sp. n. Station 50 
Ophiomastus hulufonica, sp. n. Station 30 

tuberculata, sp. n. Station 30, 63 
Amphiophiura abcissa Lütken & Mortensen, 1899, Station 30 
Anthophiura dilatata, sp. n. Station 63 
Theodoria, sp. n. Station 50 (young) 
Theodoria madseni, sp. n. Station 48 
Ophiuroglypha sp. Station 63 (young) 
Ophiocten sp. a Station 75 (young) 
Ophiocten sp. b Station 30 (young) 
Non-identified young Ophiuridae Station 25, 30, 48, 50, 65, 68 (young) 
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Systematics 

Ophiothamnus dupla, sp. n. 

(Figs. 20-23) 

Type locality. Station 30 "Eltanin". 

Diagnosis Disk covered with well developed scales, some of which 
bear long and pointed spines with marginal denticles. Radial shields nar- 
row, united lengthwise, a little longer than half disk length. Distai 
brachial spines transformed into hooks. 

Disk. Subpentagonal, 2 mm in diameter with radial depressions. 
Radial shields deeply sunken. Interradial region convex. Well developed 
dorsal scales, particularly the interradials primary scales evident. Some 
dorsal scales of the disk have an elongated spine, vitreous, with sharply 
pointed marginal denticles. Some spines occur on the disk margin, but 
are smaller than those of the dorsal side. Interradial ventral areas de- 
void of spines, broad clearly separated from the arms and jaw, covered 
with well developed polygonal scales. Radial shields narrow, their length 
more than one half of the diameter. 

Oral and adorai shields forming an elevated ring. Oral shields 
small with concave distai margin. Adorai shields connected anteriorly 
and separated completely from lateral plates of arms. They are short, 
broad, and sub-prismatic. First ventral plate of arms well developed, 
sub-prismatic, elongated. 

Three oral papillae on each side of the jaw, of which the distai is 
almost twice as large as the proximal. Inside the mouth is another 
papilla which is more elongated and sharpened. One strong sub-trian- 
gular infradental papilla. 

Arms. Broken, probably 5-6 times the disk diameter, thin and 
elongated Dorsal and ventral plates are visibly separated by lateral 
plates. Ventral plates decrease sharply along the arm; they are placed 
on median distai margin of laterais. Plates triangular, except on the 
first free segment of arms where they are flabelliform. Dorsal plates 
of arms sub-flabelliform, sub-elliptical. Their size decreases towards 
extremity of arms, but they are shorter than ventral plates. Four bra- 
chial spines tapering and elongated. Superior spine is the largest one, 
almost as long as one and a half arm segment. The interior spine smal- 
ler than one half of segment in length. Towards the distai extremity 
of arm ventral spines tend to be transformed into a hook, with a well 
developed set of denticles. One well developed, flattened, sub-lanceolate 
tentacular scale on each tentacular pore. 

Color. Specimens preserved in alchool are whitish. 

Occurrence and material examined. Station 30, 6 specimens. 
(USNM, E 11367, syntypes). 

Discussion. The present specimens differ from the known species of 
Ophiothamnus Lyman, 1869 (O. vicarius Lyman, O. remotus Lyman 
and O. affinis Ljungman, O. chariis Clark, O. longibrachius Clark, O. 
otho Clark, and O. venustus Matsumoto) in having their radial shields 
united lengthwise, better development of the dorsal scales of the disk 
and transformation of the distai brachial spines into a hook. Although 
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Ophiothamnus remotus Lyman, 1878 has the radial shields united, it dif- 
fers completely from the present species (see Lyman, 1878, pi. XIV. 
1-3). 

Ophiacantha savagica, sp. n. 

Type locality. Station 30, "Eltanin". 

Diagnosis. Five arms. Adorai shields, short and broad. Oral 
shields with slight median pointed in the anterior margin and with curved 
distai margin. Three stout papillae on either side of the jaw. Four 
brachial spines, of which the upper one is smooth, longer than an arm 
segment; median spines with well developed denticles. 

Disk. Pentagonal, 4 mm in diameter, covered by small spines. 
Radial shields narrow, conspicuously separated distally. Interradial 
ventral region of disk very narrow, with several spines similar to those 
on dorsal side. Oral shields slightly elongated with proximal margin 
slightly pointed medially and distally margin curved. Adorai shields 
short and broad, not separating oral shield from adjacent lateral plates. 
Jaw with a conspicuous median depression. One strong lanceolate infra- 
dental papilla on jaw apex. Three strong and blunt oral papillae on 
either side of mandible. Distai papilla is slightly longer than proximal. 
First ventral arm plate subpentagonal or sub-hexagonal. 

Arms. Broken in specimen examined. Ventral plates sub-rhombic, 
broader than long. First ventral plate hexagonal with concave proximal 
margin. One spiniform tentacular scale. Four brachial spines, of which 
the uppermost is the longest, its length greater than one arm segment. 
Median spines stouter than upper spines, with lateral denticles. Dorsal 
arm plates flabelliform. 

Color. Whitish in alcohol. 

Discussion. As shown in Tables 1 to 3 the following species of 
Ophiacantha are found in the neighborhood of the Peru-Chile Trench: 
O. phragma Ziesenhenne, 1940; O. marsupialis Lyman, 1878; O. vivipara 
Ljungman, 1870; O. inconspicna Lütken & Mortensen, 1899; O. setosa 
Lyman, 1878, O. solicita Koehler, 1922, O. cósmica Lyman, 1878, and O. 
rosea Lyman, 1878. 

Ophiacantha savagica differs from O. vivipara Ljungman, 1870 in 
having fewer arms (6-7 in vivipara). It differs chiefly from the other 
species in the area in having fewer branchial spines: savagica, sp. n. 
(4), rosea Lyman, 1878 (11), cósmica Lyman, 1878 (8), phragma Ziese- 
nhenne, 1940 (7-8), setosa Lyman, 1878 (7), inconspicua Lütken & Mor- 
tensen, 1899 (6-8) and sollicita Koehler, 1922 (8). 

Ophiacantha setosa Lyman, 1878, also differs from the present spe- 
cies in having 9-11 oral papillae on each side of the jaw. 

Ophiacantha marsupialis Lyman, 1878 has three brachial spines but 
differs from O. savagica in having 11 oral papilae on either side of 
the jaw. 

Ophiacantha inconspicua Lütken & Mortensen, 1899 has three oral 
papillae on either side of the jaw, and well developed tentacular scales, 
but differs from O. savagica in the shape of the jaw, the tentacular scale 
well developed, the shape of the oral and adorai plates and the larger 
number of brachial spines (6-8). 
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From the Chilean species O. iquiquensis Castillo Alarcón, 1968 it 
differs in the shape of the oral and adorai shields, of the oral papillae, 
ventral arms plates. 

From the Antactic species O. paramoedea Hertz, 1927 it differs in 
having shorter disk spines, narrower ventral interradial areas. It is 
dedicated to Prof. Dr. Jay Savage. 

Occurrence and material examined. Station 30, 1 specimen. (USNM, 
E 11368, holotype). 

Ophiacantha sollicita Koehler, 1922 (?) 
(Fig. 1) 

Ophiacantha sollicita Koehler, 1922: 14, pl. LXXIX, figs 1-3. 
Type locality. Marie Island (ôô^OTS — 65946'W). 
Observations. The specimens examined are badly damaged but the 

jaw, arms, and dorsal spines are similar to those of this species. 
Deographical distribution. This species was collected only by the 

Australasian Antarctic Expedition, near Marie Island. With the pre- 
sent record its geographical and bathymetric distribution is much broa- 
dened. 

Bathymetric distribution. From 2,376 to 4,004 m depth. 
Occurrence and material examined. Station 48, 1 specimen. 

Ophiacantha antarctica Koehler, 1900 
(Figs. 2, 3) 

Ophiacantha antarctica Koehler, 1901: 34, pl, 10, figs. 23-25 (non Ophia- 
cantha antarctica Lyman). 

Ophiacantha disjuncta Koehler, 1911; 48, pl. VI, figs. 9-11, pl. VII, fig. 
13; Hertz, 1927: 38, pl. VII, fig. 5; Mortensen, 1936: 252-254, fig. 7. 
Type locality. 70971'S — 48(;,W. 
Geographical distribution. According to Fell (1961: 32-34) this spe- 

cies is circumpolar antarctic, occurring only south of the Antarctic circle. 
Bathymetric distribution. From 90 to 1,400 m depth. 
Observations. Fell (1961) discussed the synonymy of this species 

and verified it to be most abundant ophiuran at Ross Sea. Seafloor 
photographs taken in that region show that one third of the total biomass 
is composed of ohpiurans, most of which are O. antarctica. 

For the first time this species is recorded from north of the An- 
tarctic circle. 

Occurrence and material examined. 39 specimens fronm Sta. 48. 

Amphioplus dalea (Lyman, 1879) 
(Figs. 4, 5) 

Amphiura dalea Lyman, 1879; 27, pl. XII, figs. 320-322; Lyman, 1882: 
137-138, pl. XVII, figs. 11-13; Lütken & Mortensen, 1899: 154-155, 
pl. XII, figs. 8-12. 

Amphioplus dalea; Clark, 1915: 253. 
Type locality. — 46"16'W. 
Geographical distribution. This species was collected for the first 

time by H. M. S. "Challenger" — (Station 325) at — 46916'W, 
off the La Plata River. Lütken & Mortensen (1899: 154-155) described 
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"Albatross" material from 10"WN — 96928'W and 6o10'N — 8306'W. 
Clark (1915: 253) mentions the following localities: off La Plata River; 
Gulf of Panama, Lower Califórnia (SW of Madalena Bay). 

Bathymetric distribution. From 2,690 to 4,845 m. 
Observations. Lütken & Mortensen (1899) observed some differen- 

ces between their specimens and Lyman's (1879) : chiefly in the ventral 
plates of the arms, primary scales and number of brachial spines. 

In the present material only 3 brachial spines occur of which the 
median is the stoutest one, and in one of the specimens it is about one 
half longer than the others. The tentacular scales are rare and small. 
The number of oral papillae varies from 3 to 5. The specimens examined 
by Lütken & Mortensen were larger than those examined by Lyman 
and the disks diameter reached 15 mm. In the present material the lar- 
gest of them has a disk 15 mm diameter. The main differences between 
the present specimens and those of Lütken & Mortensen are the number 
of brachial spines, shape of the arms dorsal plates, number of oral 
papillae and the presence of tentacular scales only in one or two pores 
of the arm base. But if the characters given by Lyman (1882: 137) as 
diagnostic of A. dalea are to be considered valid, I have no doubt the 
present specimens belong to that species. The jaw is much more in 
accordance with Lyman's figures than with Lütken & Mortensen's. 

Occurrence and material examined, Station 35 — 2 specimens; Sta- 
tion 37 — 198 specimens; Station 38 — 2 specimens; Station 43 — 3 
specimens. 

Amphiura serpentina Lütken & Mortensen, 1899 
(Figs. 26-28) 

Amphiura serpentina Lütken & Mortensen, 1899: 143-145, pl. VIII, figs. 
1-8, pl. IX, fig. 12; Clark, 1915: 232. 
Observations. According to Lütken & Mortensen (1899, pl. VIII, 

figs. 1-8; pl. IX, fig. 12) this species is quite variable in morphological 
characters. The smaller specimen here examined resembles specimens 
illustrated by Lütken & Mortensen (1899: 145, pl. VIII, figs. 6-8) in the 
shape of the brachial spines, mandible and radial shields. The disk of 
the larger specimen examined is 12.5 mm in diameter and its arms are 
about 6 times as long as the disk diameter. The disk of the smaller 
specimen is 8 mm in diameter, the jaw being broader, the oral papillae 
stronger and the tentacular scales larger, the gonads have ovules up 
to 0.5 mm in diameter. 

Geographical distribution. 21915'N — 106923'30"N — lOO^W; 
7,i>31'30"N — 79<?14'W; 7,T5'N — 70,,36'W; 7921'N — 79935'W; 
0957'30"S — 8993'30"W. 

Bathymetric distribution. From 770 to 1,865 m depth. 
Occurrence and material examined. Station 40, 2 specimens. 

Amphiura sp. (a) 

These are two yong specimens with disk diameter of 1 and 2 mm. 
The larger one closely resembles the Chilean species A. henthica Cas- 
tillo Alarcón, 1965, as its primary scales are very conspicuous and well 
developed, occupying almost the whole dorsal region of disk; radial 
shields are in contact and dorsal plates of arms are separated by laterais. 
Single pair of infradental papillae elongated, sub-pyramidal; oral distai 
papillae slightly elongated and blunt, placed on margin of second pair of 
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tentacular pores; proximals are elongated, slightly conspicuos, blunt. 
There are no tentacular scales. A. henthica has one or two tentacular 
scales, but as the present specimens are juveniles, these scales may not 
have developed as yet. 

Occurrence and material examined. Station 71, 2 specimens. 

Amphiura sp. (b) 

Disk. Sub-pentagonal, 0.5 to 2 mm diameter. Center of dorsal re- 
gion occupied by a centro-dorsal scale and by five broad, sub-hexagonal 
primary scales. Radial shields short, sub-triangular, more or less as 
broad as long, united for almost ali their length and separated proxi- 
mally only by one narrow triangular scale. Between each pair of radial 
shields and corresponding primary scale is a sub-pentagonal scale with 
curved distai margins. In interradial region is a large sub-triagular 
scale in contact proximally with primary scales and distally with two 
series of smaller marginal scales. Innermost of these series composed 
of 3 scales and outermost (which is marginal) of about 6 smaller scales. 
Interradial ventral convered with small imbricated scales. Oral shields 
anteriorly sharpened, with a curved distai margin. Elongated adorai 
shields united anteriorly. Jaw with one conspicuous median depression. 
Infradental papillae triangular, stout. Distai oral papillae spiniform, elon- 
gated, placed in margin of second pair of tentacular pores. Conspicuous 
oral anterior papilla blunt, slightly elongated. 

Arms. Broken in specimen examined. Devoid of tentacular scales 
or somentimes with a small tentacular scale. Three brachial spines, ta- 
pering, not much elongated. Ventral plates of arms with distai margin 
narrower than proximal. Tentacular pores located in two lateral depres- 
sions, not obliterated distally. Dorsal plates of arms sub-flabelliform 
about as broad as long, proximal margin tapering and distai margin 
curved. Plates separated from each other by lateral arm plates. 

Color. Specimens preserved in alcohol are whitish. 
Discussion. The present specimens are certainly young. I was unable 

to determine them as any of the known species of this genus. 
Occurrence and material examined. Station 50, 9 specimens. 

Amphiura sp, (c) 

Disk. Radial shields about four times as long as wide, pointed 
anteriorly and each touching the next one at the distai border. Pro- 
ximally they are separated by a row of scales. Their length is a little 
less than half the disk diameter. Oral shields sub-oval, more or less 
as wide as long. Very strong adorai shields, sub-triangular. Distai 
oral papilla stout, elongated; internai papilla stout and blunt. Short 
jaw with a median depression. Infradental papillae well developed, 
strong, variable in shape, 

Arms. Ventral arm plates suboctogonal, with a small tentacular 
scale; dorsal arm plates sub-flabelliform. Three or four brachial spi- 
nes; towards the arm extremity, with a small denticle on the apex of 
each spine. 

Observations. The specimen is badly damaged. The radial shields 
are similar to those of Amphiura serpentbm Lütken & Mortensen, but 
there are (fewer or more?) tentacular scales. The shape of the adorai 
shields resembles that of Amphiura hrevipes Lütken & Mortensen but 
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this species is devoid of tentacular scales and the ventral plates of the 
arms have a different form. In Station N.0 30, I found 2 damaged 
specimens very much similar to the present. 

Occurence and material examined. Station 63, 1 specimen. 

Amphiura sp. (d) 

Observations. The specimen is badly damaged and comprises only 
two arm fragments, one jaw and half of another. It has only one 
well developed tentacular scale. The oral distai papilla is subelliptic 
and very stout, wide, sub-lanceolate. This specimen is similar to Am- 
phiura jrrofundi Lütken & Mortensen. 

Occurrence and material examined. Station 30, 1 spec-men. 

Non-identified Amphiuridae 

Material from Station N.0 71 included several arms of two different 
amphiurid species. One has one tentacular scale and three brachial 
spines and the other larger arms, two tentacular scales and three 
compressed brachial spines. In the later species, some of the median 
brachial spines terminate in two small lateral denticles, which resem- 
ble the brachial spines of Amphiodia ascia Mortensen, 1936. 

Amphilepis nuda, sp. n. 
(Figs. 6, 7) 

Type locality. "Eltanin" Station N.0 50. 
Diagnosis. Without tentacular scales. First ventral plates of arms 

longer than broad. Remainder subhexagonal or as broad as long, or 
slightly longer than broad. Ventral interradial scales of disk barely 
contiguous. 

Disk. Circular or pentagonal, 2-9 mm in diameter. Dorsal scales 
circular to polyhedric, slightly swollen in some specimens. Radial scales 
larger than interradials. Primary scales arranged in a circle, the scales 
broader than long; centrodorsal well developed, circular. Between cen- 
trodorsal and primary scale is a ring formed by five subpentagonal 
scales, interlain with smaller and sub-rectangular ores. Between each 
primary scale and the centrodorsal there are also two trapezoidal in- 
terradials, whose larger base is proximal. Those scales are separated by 
2 or 3 others well developed, of which the outermost is prism shaped 
and the irinermost sub-trapezoidal. Marginal imbricating scales smaller 
than the other disk scale. Radial shields broadened distally, tapering 
proximally, with concave externai margin; shields contiguous distally 
but proximal two-thirds by about 3 elongated scales. Ventral interra- 
dial region of disk (specimens from Station 25) convered by small sca- 
les interradial area in remainder (Station 50, 76) naked or with scat- 
tered scales. Oral shield wider than long, pointed proximally, rounded 
distally. Sometimes one is broader than the other. Short and wide 
jaw, teeth and infradental papilla sub-lanceolate. Elongate anterior oral 
papillae about one third shorter than posterior papillae. Both have 
small denticles on outer margin. Smaller individuais have infradental 
papilla on jaw apex; a larger specimen (Station 50) has oral anterior 
papillae in such position. 
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Arms. Broken on specimen examined. Ventral plates of arms as 
long as broad, or slightly longer than broad. Large tentacle devoid of 
tentacular scales occupies convexity on each side of ventral plate. The 
second pair of tentacular pores located between adorai shields, first 
ventral plate of arms and mandible. First ventral plate of arms elon- 
gated. Arms with three spines of which the uppermost is smaller; 
median spine largest and strongest. 

Dorsal plates of arms separated from each other by a lateral 
plate. First dorsal plate short and wide; remainder are sub-elliptic. 

Color. Whitish in alcohol. 
Discussion. A. nuda differs from other Arn/phil&pis species which 

lack tentacular scales {A. papyracea Lyman, 1879, A. ingolfiana Mor- 
tensen, 1933, A. scutata Mortensen, 1933 and A. rmhilis Koehler, 1904) 
in that the ventral plates of the arms are far more elongated. In this 
species the structure of these plates resembles very much that of A. 
gymnopora Hertz, 1927, but differs by lacking a tentacular scale on the 
second pair of tentacular pores and in the shape of the first ventral 
plate of the arms. 

A. platytata Clark, 1911 resembles A. nuda in the shape of the 
first ventral arm plate, and in the absence of scales on the ventral in- 
terradial region. It differs from A. nuda in the separation of the ven- 
tral plates, in the lesser development of the first ventral arm plate 
of the arms and in the shape of the oral papillae. 

Occurrence and material examined. Station 25, 12 specimens; 
Station 50, 1 individual; Station 76, 11 specimens (USNM, E 11369, ho- 
lotype). 

Ophiernus Lyman, 1878 

Observations. The flattened arms, with wide ventral region and 
great developement of the tentacular pores and radial shields give a 
very typical aspect to the species of this genus. 

Ophiernus seminudus Lütken & Mortensen, 1899 
(Figs. 8, 9, 37, 38) 

Ophiernus seminudus Lütken & Mortensen, 1899: 105-108, pl. V, fig, 
10-20; Clark, 1915: 347. 
Type locality. 6917'N — 82,?5,W. 
Geographic distribution. From O^SO^ to 10g14'N — 80921'W to 

96928W (Lütken & Mortensen, 1899, "Albatross"); México, off Ecuador 
(Clark, 1915). 

Bathymetric distribution. From 2,416 to 4,000 m depth. 
Observations. The specimens are badly damaged, particularly the 

arms. I can observe in one of them the typical structure of the dorsal 
plates of this species, i. e., the first ones very small, not jointed to the 
lateral ones, leaving a naked space between them and the laterais. The 
disk structure agrees well with the description and figures by Lütken & 
Mortensen (1899), differing only in the shape of ventral plates of the 
arms which are more elongated on the present species than on the 
specimens of those authors. These differences do not seem to be suf- 
ficient to describe the specimens as a new species. 

Occurrence and material examined. Two specimens at Station 38. 
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Ophiernus barracloughi, sp. n. 
(Figs. 10, 11, 39-42) 

Type locality. "Eltanin" Station n.0 38. 
Diagnosis. Radial shields well developed, sub-triangular, cover- 

ing more than half the dorsal region of the disk. Granules present 
on central dorsal of the disk and between the radial shields. Well de- 
veloped tentacular arms pore. No pores on ventral plates. 

Disk. Sub-pentagonal, 7.5 in diameter with depressed central 
region. Radial shields well developed, sub-triangular, with the curved 
proximal margin and a concavity on distai margin: they occupy more 
than half disk radius. Disk scales well developed, imbricated. Granules 
on central region, between radial shields. Ventral interradial region 
covered with scales similar to those on dorsal side. Oral shield with an- 
terior margin curved and with small curved median expansion on distai 
side. Adorai shields very elongated, narrow proximally, wide distally. 
About 6 oral papillae on either side of jaw, of which distai papillae 
are sub-rectangular, proximal papillae elongated. A small triangular 
infradental papilla on apex of jaw. Well developed, spatulate teeth. 

Arms, Broken in individual examined. Second pair of tentacular 
pores sublateral on distai ventral region of buccal notch, with about 5 
tentacular scales, of which those on distai margin are largest. The 
number of tentacular scales decreases towards extremities of arms but 
they are always elongate, narrow, Large circular tentacular pores. 
Ventral plates very wide with a depression of the distai margin. Owing 
to condition of preservation brachial spines are very difficult to obser- 
ve. Sub-pentagonal dorsal plates of arms with a median carina. 

Color. Whitish in alcohol. 
Discussion. This species resembles Ophiernus polyporus Lütken 

& Mortensen, 1899, but it differs by lacking the small pores on the 
ventral plates of the arms, a typical character of that species. This 
species is dedicated to Dr. H. Barraclough Fell. 

Observations. Some species of Foraminifera were found in the in- 
testine. 

Occurrence and material examined. One individual at Station 38. 
(USNM, E 11370, holotype). 

Ophioplinthus Lyman, 1878 

Observations. At present three species form the genus Ophioplin- 
thus Lyman, 1878, with the following geographical distribution: 

O. medusa Lyman, 1878 — "Challenger" Station 156 — 62926'S — 
95944'E — 2,610 m depth. "Valdivia" Station 152 — 63916'S — 57P51'E 
— 4,636 m depth. 

O. grisea Lyman, 1878 — "Challenger" Station 156 — 629261S — 
959E — 3,610 m depth. "Valdivia" Station 152 — 63916'S — 57951,E — 
4,636 m depth. 

O. hrucei (Koehler, 1908) — "Scottia" 66940'S — 40935W; 64948'S 
— 44926'W; 69933'S — 15919W; from 4,00 to 4,400 m depth. 

This genus is known from the Antarctic sector of the Indian Ocean 
(see CLARK, 1911: 21) and from Weddell Sea. The discovery of O. 
hrucei in the Peru-Chile Trench considerably extends its area of dis- 
tribution. 
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Ophioplinthus brucei (Koehler, 1908) 
(Figs. 12, 13, 33-35) 

Ophioglypha brucei Koehler, 1908; 582-583, pi. VIII, figs. 81-82. 
Ophioplinthus brucei; Cherbonnier, 1962: 5. 

Disk. Pentagonal, disk diameter 8.5-15 mm. Primary scalles re- 
gularly well developed. Among them occur some smaller, irregular 
scales. Radial shields well developed, measuring about 1.75 times of 
disk radius. Shields of each pair separated from each other by several 
scales, of which the median is largest. Shields with distai margin 
broadened, truncated, and proximal margin elongated, pointed. On me- 
dian dorsal interradial margin of the disk is one narrow sub-triangular 
scale which is joined in their lateral margins with the radial shields. 
Between radial shields is a depression occupied by two small dorsal arm 
plates. Interradial ventral region of disk covered with well developed, 
irregular scales. Oral shields irregular, sub-pentagonal, sometimes jo- 
inted with one large ventral scale, and sometimes with two to four 
small scales. Distai margins of shields generally truncate, sometimes 
slightly concave. Adorai shields narrow, elongated, proximally conti- 
guous, their contour being generally irregular and with curved distai 
margin. Jaw with a depression, which occupies almost ali its ventral 
surfaces. Five or six narrow, elongated, contiguous oral papillae. Dis- 
tai papilla longest, proximal papilla shortest. Two proximal papillae on 
either side sub-pyramidal, located on apex of jaw. 

Arms. About twice the disk diameter, pointed. Three or 4 first 
pairs of lateral arm plates are so stout that the part of the arm con- 
nected to disk is wider than the free one. First ventral arm plate sub- 
pentagonal or sub-oval with its base turned towards oral region. Se- 
cond ventral plate is sub-rhombic, largest of ali. Proximal margin sligh- 
tly convex. Ventral plates separated from each other. Lateral plates 
well developed. First lateral plate wider than long. Dorsal arm 
plates sub-rhombic, with proximal half elongated bearing a small ele- 
vation on distai margin. First plates contiguous but soon afterwards 
become separated. Only three pairs of tentacular pores, of which the 
first one is well developed and others very small. Three brachial spi- 
nes. Two ventral spines separated from the uppermost which is about 
twice as long as the other. 

Color. Specimens preserved in alcohol show some light brown pat- 
ches ali over their bodies. 

Discussion. The present specimens differ from Koehler's figures 
in structure of oral shield and shape of radial shields. But this va- 
riation is inside the morphological variation of Koehler's species. 

Observations. The gonads and the digestive tract of the individuais 
examined were empty. 

Occurrence and material examined. Station 48, 8 specimens. 

Ophiura Lamarck, 1816 

Matsumoto (1915; 1917) placed the genus Ophiura Lamarck, 1816 
within the Ophiomastinae which are characterized by having the se- 
cond tentacular pore placed outside the buccal notch. Within the sub- 
family he recognized two groups, one with the basal lateral plates much 
widened and the bursal notches very reduced or absent, and the other 
group with normal lateral plates and with quite conspicuous bursal 
notches. He considered Ophiomastinae as "an almost unbroken series 
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of paedomorphism of which the terminal members are such genera as 
Astrophiura, Ophiophycis, Ophiomisidiwm, Ophiotypa, Ophiomastus, An- 
thophiura, Aspidophiura, Ophiopyrgus, etc.... if I am right, the Ophio- 
mastinae as well as Ophiomusium must have been derived from the 
other Ophiolepidinae by neoteny" .. . 

Ophvura resembles very much Amphiophiura Matsumoto, 1915 and 
Stegophiura Matsumoto, 1915, mainly by the presence of arm-combs in 
ali of them. Amphiophiura Matsumoto is quite different from Ophiura 
Lamarck by the great development of its oral shields and Stegophiura 
Matsumoto differs from Ophiura for the dimorphism and the large num- 
ber of brachial spines. 

Ophiura irrorata (Lyman, 1879) 

(Figs. 14-17, 43-48) 

Ovhioglyptiu irrorata Lyman, 1878: 73; Lyman, 1882: 47, pl. V, figs. 7-9. 
Ophiura irrorata; Clark, 1911: 62-64; Matsumoto, 1917: 227-278; Koeh- 

ler, 1922: 380; Clark, 1915: 320-321; Djakonov, 1954: 120-121, fig. 
43; Madsen, 1955: 11. 
Type locality. 36948'S — 19924'E. 
Geographical distribution. Cosmopolitan at great depths (Clark, 

1911: 63). 
Bathymetric distribution. From 1,085 to 3,435 m depth. 
Observations. It is quite possible that Madsen (1955: 11) is right 

and that this species might include several others. I believe that a good 
procedure is the analysis of the oral and dental plates (see Muraka- 
mi, 1963). The statiscal analysis of some morphometric characters 
would also be worthwhile. 

This species and also Ophiomusium lymani W. Thompson, 1873 are 
the ophiurans of the widest known geographical distribution, corres- 
ponding in this particular to Amphipholis squamata (Delle Chiaje, 1928) 
and Ophiactis savignyi (Muller & Troschel, 1842) of the littoral tropi- 
cal and subtropical fauna. 

Occurrence and material examined. Station 30, 1 specimen. Station 
43, 5 specimens. St. 48, 6 specimens (1 tetra-radiate). Station 50, 27 
specimens. Station 65, 1 specimen 

Ophiura sp. 

Disk. Sub-pentagonal, 0.5 to 2 mm in diameter. Central region 
occupied by a great sub-pentagonal centrodorsal scale, surrounded by 
primary sub-hexagonal scales. Outside circle formed by primary scales 
is another formed by 10 sub-triangular scales, 5 of which are radial, 
their proximal edges touching the primary scale and their distai edges 
separating proximally the radial shields. The other five are interradial, 
their proximal edges placed between two primary scales and base, dis- 
tai edges joined to a large sub-trapezoidal marginal scale. The latter 
has a median elongated depression. This scale connects to a series 
of three small ventro-lateral scales, which in turn connect to oral shield, 
placed in an oblique position. Small radial shields sub-triangular, with 
distai edge curved. Sub-pentagonal oral shields convex, with distai 
edge truncate and proximal edge pointed Short adorai shields broa- 
der and contiguous anteriorly. One strong sub-triangular infradental 
papilla, on jaw apex and 3 or 4 oral papillae, of which 2 or 3 proximal 
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ones are small and sub-triangular. Distai papilla elongated, narrow. 
Jaw excavated medially. 

Arms. Broken in specimens examined. Arm segment elongated. 
First and second dorsal plates initially sub-rhombic. They decrease 
sharply in size along the arm. Ventral plates sub-flabelliform, separat- 
ed. First pair of tentacular pores with 4 or 5 tentacular scales, se- 
cond with 3. Three small pointed spines. 

Color. Whitish in alcohol. 
Discussion. Undoubtedly the present specimens are young. I be- 

lieve they belong to the genus Ophiura as they present no thick epider- 
mis covering the disk scales, no granules or spines on the disk, second 
tentacular pores located outside the buccal notch, small and com- 
pressed brachial spines, the tentacular pores in more than three seg- 
ments of the arms, flattened disk and a rudimentary arm-comb. I was 
unable to relate this species to any other already known in the genus. 

Occurrence and material examined. Station 50, 6 specimens. 

Gymnophiura Lütken & Mortensen, 1898 

Observations. From the discusisons and figures of Lütken & Mor- 
tensen (1899), Hertz (1927), Mortensen (1933) and Fell (1960) I can 
verify that the main distinctive character of this genus, i. e., the pre- 
sence of a thick epidermis, is lacking in many dried specimens, or does 
not exist at ali! It seems that the combination of characters pointed 
out by Hertz (1927) could define far more correctly the species belong- 
ing to this genus: "with well developed tentacular pores only in the 
segments of the third basal part of the arms". The puzzle is that 
several species of Ophiura Lamarck would then fali in this definition of 
Gymnophiura! 

The facts lead me to agree once more with Clark (1911: 36), that a 
revision of the genus Ophiura Lamarck is needed. The genus, besides 
being at present a vast one, with more than 100 species, evidently 
comprises quite distinct groups. This sometimes causes difficulty in 
placing correctly one species in this genus or the neighbouring genera, 
as in the case of Gymnophiura Matsumoto, 1915. 

This problem arose with the specimen described below. The loca- 
tion of the second oral pore outside the buccal notch leads to its pla- 
cement in the sub-family Ophiurinae Lyman, 1855 (=Ophiomast nae 
Matsumoto, 1915), The disk covered by naked scales and the ahsence 
of a thick epidermis removes it from Gymnophiura Lütken & Morten- 
sen, 1897 and from Ophiopleura Danielssen & Koren, 1877. On the 
other hand on dried specimens of Gymnophiura the scales on the disk 
are neatly visible (see pi. VI, figs, 5, 8, 10 in Hertz, 1927, "Valdivia"). 
Besides this, the cylindrical and pointed arms, the presence of tenta- 
cular pore well developed only at the arnTs base, the presence of an 
arm-comb definitely places the specimens in this genus. The tentacle- 
pores restricted to a few basal arm-joints, the disk distinctly higher 
than the arms, the arm-combs, the large primary plates resemble that 
of Aspidophiura Matsumoto, 1915, but this genus has only 3 arm-spines 
and 1 or no tentacle scales. There is one character ãhich senarates 
the present specimen from the known species of the genus Gymno- 
phiura, namely the number of brachial spines. In the present indi- 
viduais there are only 3 and in other species of Gymnophiura 5 to 7. Thev 
resemble closely the figures of G. chuni Hertz, 1927. Hertz (1927) 
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verified a relationship of this genus to the Ophiocten groups on the one 
hand and to Amphiophiura — Ophiuroglypha (= Ophiura) on the other 
hand. 

Gymnophiura concava, sp. n. 
(Figs. 50-52) 

Type locality. "Eltanin", Station n.0 50. 

Diagnosis. Radial shields well developed about 1.75 t.mes disk ra- 
dius, swollen, separated by 2 to 3 globular scales of which proximal lar- 
gest. Three to 4 rudimentary dorsal plates at arm base, of which only 
two are located on radial depression of disk. Centrodorsal scales evi- 
dent. On marginal interradial dorsal region of disk is an elongate curved 
scale, which joins laterally the swollen scales that surround radial shields 
and proximally with one smaller scale. Three small brachial spines. 

Disk. Pentagonal, 7 mm in diameter, depressed dorsally in inter- 
radial and concave ventrally. Disk scales well developed, swollen, large 
centrodorsal scales, circular, compressed. Radial shields well developed, 
their length about 1.75 times of disk radius, ovoid, separated by 2 to 3 
swollen scales of which proximal is largest. Dorsal marginal interradial 
joins laterally with swollen scales which surround radial shields. Pro- 
ximally there is one scale also well developed, but smaller. Ventral in- 
terradial scales of disk slightly irregular, swollen. Oral shield well de- 
veloped, elongate, almost half length of ventral curved distally. Adorai 
shields narrow, contiguous anteriorly, joined distally with first lateral free 
plate of arms, which is inserted between oral shield and first ventral 
plate of arms. Eight to nine oral papillae at either side of jaw, of which 
those on apex are more elongated, blunt and strong. They progressively 
decrease in size becoming wider, apex curved. Two distai papillae elon- 
gated, narrow and contiguous. Teeth lanceolate. 

Arms. Broken in specimen examined. First arm plate sub-rhom- 
bic, with lateral edges truncate obliquely. Second ventral plate subpen- 
tagonal, well developed, larger than third and articulated to first by means 
of a truncate edge, connecting to third by pointed distai margin. Ven- 
tral plates from fourth onwards separated from one another. First three 
dorsal arm plates rudimentary, subelliptical, scarcelly swollen in distai 
margin. From there on the sixth plates, flabelliform, with proximal edge 
truncate. From seventh on their proximal region extends, becoming point- 
ed, and usually from 14th-15th on they are separated from one ano- 
ther. Second pair of tentacular pores with 6 strong tentacular scales, 
free edge curved. Distai scale largest, almost double length of previous 
ones. There are 7-8 tentacular scales on 3rd pair of pores. After this 
tentacular pores very small, with only one tentacular scale. Three small 
brachial spines. Uppermost largest, middle spine progressively smaller. 

Color. Whitish in the individual preserved in alcohol. 
Discussion. Owing to the great resemblance of the present specimen 

to G. chuni Hertz, 1927 and G. micracantha (Clark, 1911) I am not sure to 
place this specimen in the genus Gymnophiura. It differs basically from 
those two species in the smaller number of brachial spines and by the 
larger and swollen scales located between the radial shields. 

Occurrence and material examined. Station 50, 1 specimen. (USNM, 
E 11371, holotype). 
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Ophiomastus bulufonica, sp. n. 
(Fig. 54) 

Type locality. "Eltanin", Station N.o 30. 
Diagnosis. Oral shield well developed, occupying more than half in- 

terradial ventral region of disk and articulated dorsally to one marginal 
scale. Dorsal arm plates very small. First plate elevated, sub-trape- 
zoidal; remainder compressed, sub-triangular. Two brachial spines. Two 
small tentacular scales on ali pores. 

Disk. Circular to sub-pentagonal, 1.5 to 2.5 mm in diameter. Dorsal 
region completely covered by pentagonal centrodorsal plate and by other 
primary plates. There is one marginal interradial scale which joins 
dorsally with radial shields and ventrally with the oral shield. Oral 
shields sub-pentagonal, well developed, occupying more that half ventral 
interradial region of disk. In one of the largest specimens shields short, 
stout, conspicuously contiguous proximally. Oral shields touching lateral 
plates. Jaw elongate, with depression on median distai region. Oral 
papillae narrow, elongate, juxtaposed. Jaw apex with one small stout 
triangular infradental papilla. Smaller specimens with depressed buccal 
region. 

Arms. About 1 % times the disk diameter. Ventral plates well de- 
veloped only on first three segments. From then on plates reduced, wi- 
dened distally, pointed proximally, with a lateral concavity. Well deve- 
loped tentacular pores only on first three segments of arms. Two small 
stout slightly pointed tentacular scales. Distai scale slightly larger than 
proximal. Two small, pointed brachial spines. Dorsal plates of arms 
very small; first subprismatic, elevated, remainder sub-triangular, com- 
pressed . 

Color. Whitish in alcohol. 
Discussion. Fell (1960: 31) believes that some species of Ophio- 

mastus are juveniles of other ophiuran species. This may be the case in 
the present species, for the broken oral shield of some specimens resem- 
bles that of some species of Ophiurolepis Matsumoto, 1915 and also of 
Theodoria Fell, 1961. 

O. bulufonica resembles O. bispinosus Mortensen, 1925 in the num- 
ber of brachial spines, but differs from it in having two tentacular scales 
on ali its pores, and compressed dorsal arm plates. O. admirai Fell, 
1958 has two brachial spines but differs from O. bulufonica in having 
only one sub-circular tentacular scale. O. bulufonica differs from O. 
stellamaris Fell, 1952 in having 2 brachial spines. It differs from O. te- 
gulitius Lyman, 1878, as this latter species has a more elevated hemis- 
pherical disk and tentacle scales of a different structure. 

Occurrence and material examined. Station 30, 10 specipens 
(USNM, E 11372, syntypes). 

Ophiomastus tuberculata, sp. n. 

Type locality. Station 30, "Eltanin". 
Diagnosis. Centrodorsal scale conical, elevated. Two brachial spines 

quite separa te from each other. One sub-circular tentacular scale. 
Disk. Sub-circular, 1-2 mm in diameter. Dorsal region covered by 

elevated conical centrodorsal scale. Primary scales sub-pentagonal. Ra- 
dial shields wide and short. One primary scale inserted between mem- 
bers of each pair of radial shields. Marginal region occupied by one en- 
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larged plate articulated ventrally to oral shield. Oral shield small, sub- 
trapezoid, more or less marginal. Adorai shields quite developed, broad 
distally and contiguous proximally. Oral papillae contiguous, not clearly 
observed. One stout and triangular infradental papilla on jaw apex. 

Arms. About twice the disk diameter. Arm segments elongated, 
especially fifth segment. Ventral plates small, located on distai region 
of segment. Basais slightly enlarged. Pores evident only on first four 
arm segments; pores with one sub-circular tentacular scale. Two small, 
pointed brachial spines, one on distai ventral edge, the other on distai 
dorsal edge of segment. Brachial spines with marginal and vitreous den- 
ticles. 

Color. Whitish in alcohol. 
Discussion. The structure of the primary scales and chiefly the 

centrodorsal resembles that of Ophiopyrgus Lyman, 1878, but the jaw 
structure is not the same. The species does not appear to be closely 
related to any of its congeners. 

Occurrence and material examined. Station 30, 1 specimen, Station 
63, 1 specimen. (USNM, E 11373, holotype). 

Amphiophiura abcissa (Lütken & Mortensen, 1899) 
(Figs. 18, 19) 

Ophioglypha abcissa Lütken & Mortensen, 1899: 117-118, pl. II, fig. 1-2, 
pl. V, fig. 3. 

Amphiophiura abcissa; Matsumoto, 1915: 78; Clark, 1915: 310. 
Type locality. — 80956,50"W. 
Geographical distribution. — 80956,50"W, off Cocos Island 

(Clark, 1915). 
Bathymetric distribution. 245 m depth. 
Observations. The present specimens agree well with the description 

and the figures of Lütken & Mortensen, mainly as regards superposition 
of the radial shields, the presence of a secondary genital arm-comb, the 
dorsal basal plates of the arms, and shape of the jaw. 

Several specimens have a porous region in the middle of the primary 
scales, which is more evident in the young specimens. These young ani- 
mais have the oral shield already wéll developed, occupying the entire 
ventral interradial region of the disk. Four specimens have a concavity 
on the dorsal region of the disk. I can also observe a superposition of 
the radial shields on the smallest specimens, whose disk is 2 mm in dia- 
meter. The largest one is 8 mm in disk diameter. 

Occurrence and material examined. Station 30, 14 specimens. 

Anthophiura dilatata, sp. n. 
(Fig. 53) 

Type locality. Station 63, "Eltanin". 
Diagnosis. Primary scales elevated. Centrodorsal scale star-shaped; 

radial shields joining in their whole length, a little wider than long, cen- 
trodorsal surrounded by five large plates, central region broad, elevated. 

Disk. One to 2,5 mm in diameter. Sub-circular, elevated, particular- 
ly centrodorsal scale which resembles a pentagonal flower with short, 
broad petals; central region broad, elevated. Primary scales sub-elliptical, 
with truncate and curved edges, forming a ring around centrodorsal 
scales, without inserted scales on interradial region. Radial shields short, 
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sub-hexagonal or pentagonal, measuring about Vs disk diameter. Ventral 
interradial region covered by 3 scales, of which the median is sub-rectan- 
gular with distai edge slightly wider than proximal. Innermost scale 
pentagonal, smaller than outermost which is sub-trapezoidal, with distai 
margin curved, projecting. Sub-pentagonal oral shield well developed, pro- 
jecting, occupying more than one half of ventral region (except jaw). 
Adorai shields short broad, contiguous proximally. Bursal notch narrow, 
reaching disk margin. Jaw excavated medially. One small triangular 
infradental papilla. One or two small oral proximal papillae and one 
distai elongated papilla occupying % of jaw. 

Arms. About three times disk diameter. The dorsal pia te only pre- 
sent on the first free segment of arms. Anterior half pointed, distai 
curved. Arm segments narrow proximally, broadened distally. With 
three brachial spines. Median spine longest, but not reaching Vs of pro- 
ximal segment. Ventral plates small, visible only in first 5 segments, lo- 
cated on median distai region of segment. Tentacular pores progressively 
smaller, having a small spiniform tentacular scale. 

Color. Whitish in alcohol. 
Observations. The size and shape of the centrodorsal scale is the sa- 

me in the smaller as in the larger individuais. The smaller spec.mens 
have only two brachial spines. 

Discussion. It differs from A. axiologa Clark in the shape of 
the centrodorsal scale and the other primary scales that are 
smaller, in the ventral interradial scales of the disk and in the smaller 
size of the ventral arm plate. From A. challengeri Fasmer, 1930, by its 
smaller radial shields and from A. ingolfi Easmer, 1930 by its larger 
primary plates. 

Occurrence and material examined. Station N.0 63, 15 specimens. 
(USNM, E 11374, syntypes). 

Theodoria sp. 
(Fig, 56) 

Disk. Circular, 3 mm in diameter, covered by well developed primary 
scales especially the centrodorsal. Six primary scales, varying in shape 
from sub-elliptic to sub-hexagonal, with slight median depression. Out- 
side circle formed by primary scales and in radial and interradial position 
are 10 small sub-triangular or sub-elliptical scales. Radial shields sub-he- 
xagonal to sub-oval, separated interradially by a large scale which con- 
nects ventrally with the oral shield. Ventral interradial region of disk 
occupied by this scale and by two to four elongated lateral scales. Oral 
shield pentagonal. Adorai shields elongated, about three or more times in 
length than in width, proximally contiguous. Jaw stout elongated, exca- 
vated centrally with 4 to 5 dental papillae on either side. Papillae sto^t, 
sub-triangular, distai ones elongated. One triangular infradental papilla 
on jaw apex 

Arms. Broken on specimen examined. Dorsal and ventral plates 
separated from each other by lateral arm plates. First ventral plate 
sub-hexagonal, slightly pointed anteriorly, longer than wide. Plates de- 
crease rapidly in size, having progressively their distai margin curved 
and the proximal pointed. Dorsal arm plates sub-rectanguiar wjth a pro- 
jection on distai margin. Two small, strong brachial spines. First and 
second dorsal plates contiguous, remainder separated by lateral plates. 
Tentacular pore well developed on first three arm segments; pores very 
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small, almost invisible on the fourth. First pore with 5 sub-triangular 
tentacular scales, second and third pores with one. 

Color. Whitish in the samples preserved in alcohol. 
Discussion. The present specimen is juvenile since its bursal slits are 

not open. Fell (1961) established Theodoria for the species close to 
Ophiurolepis which have 3 pairs of tentacular pores, excavated jaw and 
a rudimentary arm-comb. The present specimen probably belongs to this 
genus and is related to Theodoria relegata (Koehler, 1922); it resembles 
also Ophiurolepis inconveniens Hertz, 1926, in the dorsal side of the disk 
and in the dorsal plates of the arms, but it differs from this species in 
the greater development of the oral shield. 

Occurrence and material examined. Station N.o 50, one specimen. 

Theodoria madseiii, sp. n. 
(Figs. 63-67) 

Type locality. Station 48, "Eltanin". 
Diagnosis. Disk plates irregular, thick, with some small depressions. 

Dorsal arm plates elevated, more or less round in distai region. First 
two ventral arm plates approximately as long as wide. Others wider than 
long. 

Disk. Ten mm diameter, triangular. Dorsal scales irregular, thick, 
with some small central depressions. Scales separated by deep depres- 
sions. Radial shields short, sub-oval to sub-triangular. Jaw long, deeply 
excavated. Adorai shields separated by excavation of middle of jaw. 
They are irregularly elevated in shape. Oral shields fragmented. Five 
to 6 sub-elliptical to sub-rectangular oral papillae. 

Arms. Broken in specimen examined. First two dorsal arm plates 
elevated, sub-globular, contiguous or separated. In other arm joints dor- 
sal plates sub-globular, slightly elongated and not contiguous. First two 
ventral arm plates approximately as wide as long, others wider than long. 
Five-six small tentacular scales on first tentacular pore, 3-4 on second, 
only one on third. Three short arm spines. 

Discussion. The present specimen resembles Ophiurolepis brevirima 
Mortensen, 1936, in the shape of the disk scales which are thickned and 
the genital slits which do not overtake the first segment of the arms. On 
the other hand it differs from that species in the shape of the dorsal arm 
plates, which resemble those of Ophiurolepis olstdi Madsen, 1955 although 
they do not form hooks, and those of Ophiurolepis partita (Koehler, 
1908); though they are not divided. The depth in which this specimen 
was collected is far greater (3,883 — 4,004 m) than the lowest limit of 
the bathymetric distribution of O. partita (200-750 m). Four isola ted 
hydroids were found fixed to the arms and disk of the specimen. 

Occurrence and material examined. Station 48, one specimen 
(USNM, E 11375, holotype). 

Ophiuroglypha sp. 
(Figs. 57-60) 

Disk. Sub-circular, 1.5-3 mm in diameter, covered almost completely 
by swollen, well developed primary scales. Radial shields small, sub-pen- 
tagonal, separated proximally by a small gibbous scale, distally by first 
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dorsal arm plate. Centrodorsal scale sub-pentagonal, primary sub-penta- 
gonal, wider than long. Only one marginal interradial scale, which is 
joined dorsally with a small sub-pentagonal scale and ventrally with one 
sub-prismatic scale. This latter is only an interradial ventral scale in 
contact with oral shield. Oral shield sub-pentagonal, pointed proximally. 
Adorai shields wide, sub-elliptic or sub-triagular. Three elongated oral 
papillae at each side of jaw, which have a strong median depression. 
Infradental papilla triangular, stout. 

Arms. About 1 % as long as disk diameter. Dorsal arm plates 
small, projected. First second dorsal plates in contact, remainder sepa- 
ra ted by lateral plates. Second or third plate is the smallest; first plate 
small, about same size as fifth. First ventral plate bell-shaped, separat- 
ed from the second by lateral plates. Remainder are sub-elliptical. First 
pair of tentacular pores with 3 or 4 small scales; others with small 
spiniform scales which become progressively more pointed near distai 
extremity of the arm. 

Color. Whitish in alcohol. 

Observations. These specimens are undoubtedly juveniles. I refer 
them to Ophiuroglypha Hertz, 1928, as they have swollen disk scales and 
three brachial spines, of which the median is transformed into a hook. 
There is some resemblance to the figure of Ophiurolevis inconveniens 
Hertz, 192T. 

Occurrence and material examined. Station 63, 7 specimens. 

Non-identified young Ophiuridae 

2 specimens (Figs. 61, 62, 71). perhaps 2 different species 
(Ophiurolepis ?). 

1 specimen. 
2 specimens (Figs. 73, 74). 
9 specimens (Figs. 68-70, 72), perhaps 3 species. 
1 specimen. 
1 specimen. 

Ophiocten sp, (a) 
(Figs. 76-79) 

Observations. The present specimen is badly damaged, devoid of its 
disk. The jaw and arm plate structure is much like the figure of Ophi- 
octen pacificum Lütken & Mortensen (1899, pl. III, fig. 5-7). Only some 
basal dorsal plates of the arms are preserved. I found small spines and 
this character leads me to refer this specimen to OphioctBn. 
The present specimen was collected at 31910.5'S — 71"56.4'W, 3,100 m 
depth in a far more southern location (SO1^) than Ophiocten pacificum 
Lütken & Mortensen, 1899 and from a little deeper position than the 
"Albatross" specimens. Clark (1915: 328) describes specimens of this 
species collected off Washington State, Califórnia, Lower Califórnia, Gulf 
of Panama, Galapagos Islands and Japan, in depths ranging from 825 
to 2,416 m. 

Occurrence and material examined. Station 75, 1 specimen. 

Station 25 

Station 30 
Station 48 
Station 50 
Station 65 
Station 68 
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Ophiocten sp. (b) 
(Fig. 75) 

Observations. I found one disk at Station n.0 30, with neither the 
dorsal face nor the oral shields, belonging to an ophiuran, probably of 
the genus Ophiocten (or Ophiuridae?). Figure 75 shows the jaw of this 
specimen. 

Discussion 

The ophiuran fauna of the Peru-Chile Trench is still largely un- 
known. Of the 17 species described here, 9 are new. Besides these, 16 
young Ophiuridae were represented. 

Bussing (1965: 224) studying mid-water fishes observed a ... 
"major faunal break at about 20<?S which corresponds with the boundary 
between Pacific equatorial water and transition water. . . The Peru-Chile 
species apparently restricted to waters north of 20-8 are tropical or equa- 
torial species. The species occurring only in the southern Peru-Chile 
Trench south of 20<:,S may be transition forms that characteristically 
inhabit the ecotone between equatorial and sub-Antarctic waters or may 
be sub-Antarctic forms near the northern limit of their range. Other Pe- 
ru-Chile species range from equatorial to Antarctic waters"... Neopilina 
also was collected on the northern part of that trench, but not on the 
southern part (Menzies, 1963). 

Cyclamine orbicularis, a typical Antarctic foraminiferan, occurs both 
in the northern and southern part of the trench (Bandy & Rodolfo, 
1964: 83). This pattern was also found for such ophiurans as the An- 
tarctic species Ophiacantha sollicita Koehler and Ophiacantha antarctica 
Koehler (the northern occurrence is in 149S Lat.). 

From the comparison of tables 1-3 it may be observed that Ophiura 
irrorata occurred from the north down to the region le^S — 749 W; 
O. lymani from the south to 469S — 759W, but at a greater depth. 
Southern species {Ophiacantha sollicita, Ophiacantha antarctica) and 
northern species {Ophiura irrorata an Amphiura serpentina) occurred 
from 139S — 78"W as far as 169S — 749W. 

The stations north of 159S Lat. suggest the existence of a fauna 
much richer in species than that to the south of this latitude, including 
at several places a high density (Station 37). The species found both 
in higher density and at most stations was Ophiura irrorata (Lyman), 
from 1,171 to 5,314 m and Amphioplus dalea (Lyman) from 5,234 to 
6,250 m depths. 

Three species, Amphiophuira ahcissa Lütken & Mortensen, Ophiernus 
seminudus Lütken & Mortensen and Amphiura serpentina Lütken & Mor- 
tensen, which were collected by the "Albatross" in deep regions near the 
northern part of the Peru-Chile Trench (Lütken & Mortensen, 1899) 
were not sampled on the southern part of that thench. 

Ophiacantha antarctica Koehler is not viviparous, but its eggs are 
large and the species probably has planktonic lecitotrophic larvae (Mor- 
tensen, 1936). In the bursa of Ophiacantha sollicita Koehler I also found 
large eggs. Perhaps the two northern parts of the trench may be ex- 
plained by the transportation of larvae and even young specimens by the 
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prevailing currents in that region, heading northwards (see Murontsev, 
1963). Ophioplinthus brucei Koehler was first caught in the Weddell Sea 
and now for the first time outside of Antarctic region. Between 13" 
and 16"S Lat. there is a transition region between "north" and "south" 
ophiuran species. 

Of the 26 ophiuroid species observed in this trench, 19 species belong 
to the Ophiuridae family (73%). 
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1, Ophiacantha sollicita, dorsal view. O. antarctica: 2, dorsal view; 3, ven- 
tral view. Amphioplus dalea: 4, dorsal view; 5, ventral view. 



Vol. 29 (28), 1976 305 

m 

m ■ 

# 
m 

i m >-v 
4 

1 

13 

Amphilepis 7iuda: 6, dorsal view; 7, ventral view. Ophiernus seminudus 
8, dorsal view; 9, ventral view. O. harracloughi: 10, dorsal view; 11, ven 

trai view. Ophioplinthus brucei: 12, dorsal view; 13, ventral view. 
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me 

V; 

Ophiura irrorata: young specimen: 14, dorsal view; 15, ventral view; adult: 
16, dorsal view; 17, ventral view. Amphiophiura abcissa: 18, dorsal view; 

199, ventral view. 
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22 

20 

23 

0,5 mm 

1^ 

29 

24 

26 

0.5 m m 
27 

30 

5,0 mm 28 

Ophiothamnus dupla: 20, dorsal view, disk; 21, dorsal view, arm; 22, man- 
dible; 23, ventral view, arm. Opiiiacantha savagica: 24, mandible; 25, Ist 
and 2nd ventral plates of arm. Amphiura serpentina: 26, mandible and 
first ventral plates of arm; 27, brachial spines (D.P. = dorsal plate); 28, 
radial shields. Amphiura sp. (c): 29, mandible; 30, infradental papillae. 
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31 32 

35 
0.5 mm 

33 

36 4.0mm 

34 ^ 

Amphiura sp. (d): 31, mandible and ventral plates of arm; 32, dorsal 
plates of arm. Ophioplinthus hrucei: 33, radial shields and dorsal plates 
or arm; 34, brachial spines; 35, ventral plates of arm; 36, oral and adorai 

shields and interradial ventral plates of disk. 
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39 

37 
2 Omm 38 

40 

i 2.0 mm 

43 

41 

VP 

42 

46 45 

Ophiernus seminudus: 37, 38, radial shields. O. harracloughi: 39, man- 
dible; 40, ventral plate and tentacular scales; 41, dorsal plate of arm; 42, 
radial shields. Ophiura irrorata: 43, radial shields; 44, ventral plates of 

arm; 45, dorsal plates of arm; 46, mandible. 
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4 7 

50 

2.0mm 1.5 mm 

51 
Y 

49 

f 

48 

53 

54 

1.2 5mm 

1.50 mm 

Ophiura irrorata: 47, radial shields and disk of a young specimen; 48, 
idem, ventral plates; 49, idem, mandible. Gymnophiura concava: 50, 
radial shields; 51, bursal notch and 2nd pair of tentacular pores; 522, 
mandible. 53, Anthophiura dilatata, dorsal view. 54, Ophiomastus bulu- 

fonica, dorsal view. 
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m rló mf. 
MB? 

m m 

57 

61 

62 

58 

60 

0,5 mm 59 

55, Ophiomastus tuherculaia, dorsal view. 56, Theodoria sp., mandible. 
Ophiuroglypha sp.: 57, dorsal view of disk; 58, 59, brachial spines modi- 
fied into hooks; 60, ventral plate (V.P.) and tentacular scale (T.S.). 61, 

62: young specimens of Ophiuridae from Station 25. 
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63 

D.R 
64 

DP / 

t2 

'' ' // RS. 

65 

66 

67 

70 69 68 

0.5 mm 

Theodoria madseni: 63, radial shields (R.S.); 64, lateral plates (L.P,) and 
dorsal plates (D.P.) of arm; 65, mandible and Ist ventral plates (V.P.); 
66, ventral plates (V.P.) of arm; 67, dorsal plates of arm extremity. 68, 

69, 70: young specimens of Ophiuridae from Station 50. 
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72 71 

MS 
O.Smm 

ú D 

76 75 73 

77 

79 

74 
78 

71, young specimen of Ophiuridae from Station 25. 72, idem from Station 
50. 73, 74, idem, from Station 48. 75. mandible of ? Ophiocten sp. 
Ophiocten sp.: 76, mandible; 77, ventral plates (V.P.); 78, dorsal plates 

(D.P.); 79, brachial spines. 
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Table 1. List of stations with collected species 

Locality Nearest 
Station and Hydrographical 

device Station and 
Depth 

25 4053, -405rN Between 
80o28' - S0o21^ E-3-2 
Menzies' Trawl 2,489 m 

30 00o00,N - 81045'W Between 
Menzies' Trawl E-3-2 

and 
E-3-4 
1,171 m 

35 80i9'. 802rs Between 
81o02.5, - 81014.rW E-3-4 
10'Blake's Trawl and 

E- 3-5 
6,250 m 

37 08oir-08o10'S Between 
81o08' - 81o10'W E-3-5 
10' Blake^ Trawl and 

E-3-6 
6,006 m 

38 8ol9.8,-08o18.5,S Between 
81o05'W E-3-5 

Menzies' Trawl and 
E-3-6 
5,746 - 
5,948 m 

40 n^O'- 13o07'S Between 
77056.5, - 77057,W E-3-5 
Menzies' Trawl and 

E-3-6 
3,404 - 
3,495 m 

43 13015' - 13013.5'S Between 
78o06, 7806.5'W E-3-6 
Menzies' Trawl and 

E- 3 - 7 
5,234 - 
5,314 m 

48 14013' - 14o09'S Between 
77o06'-77o09'W E-3-7 
Menzies' Trawl and 

Species 

Ophiuridae (perhaps two species) 
Amphilepis nuda 

Ophiothamnus dupla 
Ophiacantha s a vagi ca 
? Ophiocten sp. (b) 
Ophiuridae (young) 
Ophiomastus bulufonica 
Ophiomastus tuberculata 
Ophiura irrorata 
Amphiophiura abcissa 
Amphiura sp. (d) 

Amphioplus dalea 

Amphioplus dalea 

A mphioplus dalea 
Ophiernus seminudus 
Ophiernus barraclougki 

Amphiura serpentina 

Amphioplus dalea 
Ophiura irrorata 

E - 3 - 8 
3,883 - 
4,004 m 

Ophiacantha sollicita 
Ophiacantha antarctica 
Ophioplinthus brucei 
Ophiura irrorata 
Ophiuridae (young) 
Theodoria madseni 
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Table 1 (continued) 

ló0!!' ló^CS 
74o40'5' 74041rW 
Menzies' Trawl 

Between 
E - 3 - 8 

and 
E - 3 -10 
2,599 
2,858 m 

Amphiura sp. (b) 
A mphilepis nuda 
Theodoria sp. 
Ophiura irrorata 
Ophiuridae 
Ophiura sp. 
Gymnophiura concava 

25044, - 25043'S 
70o58,W 
Phleger corer 

25043, 25042,S 
6lo0iy/ 
(offTaltal, Chile) 
Menzies' Trawl 

25042'S 
71022'W 
Phleger corer 

31o05' 31o06.5'S 
71044,W 
Menzies' Trawl 

Between 
E - 3 -14 

and 
E - 3 -15 
1,863 
1,965 m 

Between 
E - 3 -15 

and 
E - 3 -16 
3,149 
3,257 m 

Between 
E - 3 -15 

and 
E- 3 -16 
5,783 - 
5,797 m 

Between 
E - 3 -16 

and 
E - 3 -18 

179 
187 m 

Anthophiura dilatata 
Amphiura sp. (c) 
Ophiuroglypha sp. 
Ophiomastus tuberculata 

Ophiuridae (young) 
Ophiura irrorata 

Ophiuridae (young) 

Amphiura sp. (a) 
Amphiuridae (perhaps 2 species) 

31o10'-31o14'S 
71014' - 71058'W 
Phleger corer 

31013'S 
72021'W 
Menzies' Trawl 

Between 
E - 3 - 16 

and 
E-3-18 
1,932 - 
3,142 m 

Between 
E-3-16 

and 
E-3-18 
3,541 m 

Ophiocten sp. (a) 

A mphilepis nuda 



Table 2. U. S. F. C. S. "Albatross" 

Station 3400 - Lat. 0o36'S - Long. m. Bottom temperature 
2.220C. 

Ophiozona contígua « Ophiozonella) 
Ophiozona alba {< Ophizonella) 
Ophiemus seminudum 
Gymnophiura mollis 
Ophioglypha obtecta (^ Amphiophiura) 
Ophioglypha tumulosa (< Ophiura irrorata) 
Ophioglypha plana {-C Ophiura) 
Ophioglypha divisa (young) (< Homalophiura) 
Ophiocten pacificum 
Ophiomusium glabrum 

Station 3402 - Lat. 0o57'30"S - Long. 89o3,30"W, 769 m. Bottom temperature 
5.70C. 

Ophiemus annectens 
Amphiura serpentina vai. c 
Asteronyx dispor 

Station 3404 - Lat. 103,S - Long. 89028,W, 704 m. Bottom temperature 6.20C. 

Ophiomusium Diomedeae 
Amphiura papillata (< Amphioplus papillatus) 
Ophiacantha inconspicua ( ? young) 

Station 3405 - Lat. 0o57,S - Long. 89038'W, 106 m. Bottom temperature 
15.550C. 

Ophionereis sp. (arm) 
Ophionereis nuda 
Ophiothrix galapagensis 
Sigsbeia lineata 

Station 3406 Lat. 0o16'S Long. 90o2rw, 1.007 m. Bottom temperature 5.20C. 

Ophiactis profundi 
Ophiothamnus laevis 
Asteroschema sublaeve 

Station 3407 Lat. 0o4'S Long. 90o24'30"W, 1.618 m. Bottom temperature 
2.90C. 

Ophiomusium Lymani 
Ophiactis duplicata 
Ophiacantha inconspicua 
Asteronyx dispar 

Station 3408 Lat. 0o12'30,,N Long. 90o32,20"W, 1.256 m. Bottom 
temperature 4.20C. 

Ophiacantha inconspicua 

Station 3410 Lat. 0o19'N Long. 90o34,W, 605 m. Bottom temperature 4.20C. 

Ophiacantha inconspicua 

Station 3411 Lat. 0o54'N Long. 9109'W, 2.173 m. Bottom temperature 2.30C 

Ophioglypha divisa ("C Homalophiura) 
Ophiomusium Lymani 
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Table 3. H. M. S. "Challenger" 

Station 296 - Nov. 9, 1875. Lat. Long. 8802,W. 3.336 m. Bottom 
temperature 1.20C red clay. 

Ophiotholia supplicans 
Ophiomusium Lymani. Also Station 45, 50, 76, Tristan da 

Cunha, 169, 191, 235. 

Station 298 - Nov. 17, 1875. Lat. 3407,S Long. 73056,W. 4.067 m. Bottom 
temperature 1.30C grey mud. 

Ophiacantha sen tosa 
Ophiacaniha cósmica. Also Station 122, off Tristan da Cunha 

146, 147, 156, 157, 158, 191, 218, 298, 
299. 

Station 299 Dec. 14, 1875. Lat. 33031,S Long. 74043,W. 3.948 m. Bottom 
temperature 1.10C grey mud.o 

Ophioglypha lacazei. Also Station 160 (<C Amphiophiura) 
Ophiomusium armigerum Also Station 83, 106 (same sp.? ) 332. 
Amphilepis patens 
Ophiacantha cósmica. Also Station 122, off Tristan da Cunha, 

146, 147, 153, 156, 157, 158, 191, 2l8, 
298. 

Station 304 Dec. 31, 1875. Lat. 46053,S Long. 75011,W. 823 m. sand. 

Ophioglypha Lymani. Also Station 305, 307, 308, 311, 313 
(-< Ophiura) 

Station 305 Jan. 1, 1876. Lat. 47048,S - Long. 74048'W. 219 m. mud. 

Ophioglypha Lymani. Also Station 304, 307, 309, 311, 313 
(< Ophiura) 

Station 307 - Jan. 4, 1876. Lat. 49024,S - Long 74023,W. 269 m. Bottom 
temperature 7.60C. mud. 

Ophioglypha Lymani. Also Station 304, 305, 306, 309, 311, 313 
(41 Ophiura) 

Ophiolebes vestitus. Also Station 308, 310. 
Astrotoma agassizii. Also Station 148, 307, 308, Strait 

Magellan, 309, 313. 
Gorgonocephalus pourtalesii. Also Station Christmas Harbour, 

Kerguelen Is. 150, 151, 308, 313. 
314 (< G. chilensis) 
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Table 3 (continue d) 

Station 308 - Jan. 5, 1876. Lat. 50o10'S - Long. 74042,W. 320 m. mud. 

Ophiolebes vestitus. Also Station 307, 310. 
Ophiactis asperula. Also Station 311, 312, 315. 
Phioglypha Lymani. Also Station 304, 305, 307, 309, 311, 313 

Ophiura) 
Ophiacantha rosea. Also Station 145, 236. 
Ophiomyxa vivi para. Also Station 142, 313, 314. 
Ophiocreas camosum 
Astrotoma agassizii. Also Station 148, 307, 309. Strait 

Magellan, 313. 
Gorgonocephalus pourtalesii. Also Station Christmas Harbour, 

Kerguelen Is. 150, 155, 307, 313, 
314 G. chilensis) 

Station 309 - Jan. 8, 1876. Lat. 50o56'S - Long. 74015,W. 73 to 256 m. mud. 

Ophioglypha Lymani. Also Station 304, 305, 307, 311, 313 
(< Ophiura) 

Astrotoma agassizii. Also Station 148, 307, Strait Magellan, 313. 

Station 310 - Jan. 10, 1876. Lat 51o30,S - Long. 7403,W. 731 m. Bottom 
temperature 7.90C. mud. 

Ophiolebes vestitus. Also Station 307, 308. 
Asterochema rubrum. 

Station 311 - Jan. 11, 1876. Lat. 52o50,S Long. 73053'W. 448 m. Bottom 
temperature 7.70C. mud. 

Ophioglypha lymani. Also Station 304, 305, 308, 309, 313 
{-C Ophiura) 

Ophiactis asperula. Also Station 308, 312, 315. 

Station 312 - Jan. 13, 1876. Lat. 53038,S Long. 70o5,W. 18 to 27 m. mud. 

Ophiactis asperula. Also Station 308, 311, 315. 

Station 313 - Jan. 20, 1876. Lat. 52o20,S - Long. ÓS^W. 100 m. Bottom 
temperature 8.80C. sand. 

Ophioglypha Lymani. Also Station 304, 305, 307, 308, 309, 311 
(< Ophiura) 

Ophiacantha vivipara. Also Station off Marion Islands, Christmas 
Harbour, Balfour Bay and Royal Sound, 
Kerguelen Islands, 150, 151, 314, 315, 
320. 

Ophiomyxa vivipara. Also Station 142, 308, 314. 
Astrotoma agassizii. >llso Station 148, 307, 308, 309, Strait 

Magellan. 
Gorgonocephalus pourtalesii. Also Christmas Harbour, Kerguelen 

Islands, 150, 151, 307, 308, 314 
(< G. chilensis). 

Straits of Magellan 

Astrotoma agassizii. Also Station. 148, 307, 308, 309, 313. 




