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the upper part of second and third ambulacral plates; no marginal 
plates directly above the first pair of adambulacral plates which not 
united except sometimes by the proximal ends; outer ends of mouth 
plates project dorsally behind the first pair of adambulacrals; dorsal 
skeleton of ray composed <if a uniform armor of thin spiniferous more 
or less overlapping plates as in Freyetlaster ........ FTeyeUa PERRIER 

Genus Odinla PERRIER 

Odinia: PERRIER, 1885, p. 9. Type, O. semicoronata PERRIER. 

The genus has not previously been recorded in Japanese waters. 
Two forms of Od-inia are described in this paper. 

Dia,gn.osis. Rays numerous; disc elevated above the, level of 
arm base; disc plates thin, loosely imbricated or isolated; disc and 
genital region of ray with numerous conspicuous papulae; genital 
region with transverse skeletal arches with spines; intercostal region 
with thin plates, spineless or spiniferous; rays with regular trans­
verse lateral comb of seven conspicuous slender spines; adambulacral 
plates higher than long, with single prominent subambulacral spines 
frequently with truncate or spatulate tips; mouth plates broad, fan­
shaped; first three to seven or eight pairs of adambulacral plates 
united in each interradius, above them similarly the marginals joined; 
a syzygy between first and' second adambulacral plates. 

Kev Japanese species of Odinia 

Complete costae about 10; lateral combs with 3 or 4 long slender spines; suboral 
spines present or absent. 

al. Disc plates very loosely imbricated; combined width of oral margin of 
moutli plates about same as long as the median sutural length; first 4 
pairs of adambulacral plates united in interradius; median costal spines 
fairly developed proximally; suboral spines present ........ .agamiana 

a 2• Disc plates rather isolated; combined width of oral margin of mouth 
plates broader than the median sutural length; first 7 or 8 adambulacral 
plates united in interraBius; median costal spines rudimentary; suboral 
spines absent ......••......... '. . ... .. . . .. . .. . . . . . . . . .. . .. japonica 

Odinia pacifica forma sagamiana n. formal) 
(Pl. XII, figs. 1 & 2) 

The present species has an intermediate appearance between 

1) The form is labeled by late Prof. S. Goto as Odinia sagamiana n. sp. 
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two species, pacifica and penichra, and more closely related to the 
former. The measurements are given below. 

Rays in R 
number 

17 166mm 
16 195mm 

r 

16mm 
'15mm 

Locality Depth 

Misaki (Sengenzuka ) 450' fms 
Misaki (Okinose) 300-400 fms 

Collection 

S. Goto 

S. Goto 

Diagnosis. Rays 16 to 17; disc plates irregular, very loosely 
imBricated, each with 1 to 3 spinelets; 10-13 complete costae; pro-

Fig. 1. Odinia pacifica forma sagamiana: (A) Skeletal structure ot 
disc, 12x ; (B) perforated spineless plate, 120x. 

Fig. 2. Odinia pacifica forma sagamiana: {A) crossed pedicellaria on 
disc, 180 x ; (B)-(D) disc spines, 25 x . 

ximal ones rather inconspicuous, irregular, each with about 10 slender 
spines; a number of intercostal spines in genital inflation; 3 or 4 
prominent spines in a lateral comb; adambulacral plates each with 

• 
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a perpendicular subambulacral spine and an aboral furrow spinelet, 
often 2 or 3; mouth plates each with 4-5 spines and 1 or 2 suboral; 
combined width of oral margin of mouth plates about same as long 
as the median sutural length; 4 pairs of postoral adambulacral plates . 
united. 

Description. Disc small, circular, convex, flat-topped, with round 
outline. Plates slightly swollen, irregular shaped, very loosely 
imbricated, each bearing 1 to 3 spinelets with several minute pointed 
tips. Scattered among them numerous minute crossed pedicellariae 
and these spinelets also bear several pedicellariae on their sides. 
Papulae conspicuous, uniformly distributed, generally one to each 
area. 

Rays long and slender, fairly narrow at base, prominently 
swollen into the genital inflation just beyond the base. After the 
genital region the ray becomes slender, gradually tapering. Complete 
costae extend about one-thirds the length of ray, 10-13 in number, 
then the median portion becomes rUdimentary and disappearing. 
Those on the proximal genital inflation are rather irregular, not 
conspicuous. Costae with spaced conspicuous slender spines, about 
10 in number, of which 2 or 3 on each side of ray 'being conspicuously 
longer than the median. In the distal half portion of ray the median 
spines disappear and only 3 or 4 prominent sharply pointed lateral 
spines persist. In the genital region the innermost lateral spines are 
shorter than the adambulacral spines, but are much longer in the 
distal portion of ray. Distally the innermost spine of the lateral 
transverse comb is the longest, about 5-6 mm long, and the 4th or'; 
5th, if present,are considerably short. These spines are each 
sheathed in a thin skin beset with numerous minute crossed pedi­
cellariae. Intercostal areas paved with small thin, loosely imbricated 
plates, and a number of them in the mid radial portion of the genital 
inflation have a small spine similar to the median costal spines in 
size and form. With reducement of costae, these plates become thin 
and discontinuous, and then disappear, and ambulacral ridge clearly 
visible through the thin dorsal integument. Though invisible by 
naked eye, there are observed numerous microscopic perforated plates 
in the integument, which are probably the rudiments of the plates. 
Papulae and minute crossed pedicellariae uniformly distributed in 
the .proximal portion of ray, gradually decreasing in number distad, 
and the pedicellariae have a tendency to arrange in transverse bands. 
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Adamulacral plates fairly prominent, a little higher than lo.ng, 
each bearing a large perpendicular subambulacral spine, those in 'the 
genital region being the longest, about 3.5 mm long, decreasing in 
length distad. The spines are compressed at the distal half, the tip 
being truncate o.r shallowly gro.oved at the outer part. The o.uter side 
o.f spines is covered with a mebrane beset with ,numero.us minute 
crossed pediceUariae, but the inner side is devo.id of the organ. At 
the aboral end of each plate, facing furrow, is found a small spinelet 
with several crossed pedicellariae; occasionally 2 or 3 spinelets pre-

Fig. 3. Odinia pacifica forma sagamiana: Mouth plates and 
first adambulacral plates, the pedicellariae not Shown, 8x. 

sent in the pro.ximal portion of ray, arranged one o.ver another. It 
must be noted that in newly regenerated rays (about 30 mm long) 
the furro.w spinelets are entirely lacking. Mouth plates deeply ex­
cavated at furrow margin, each with an expanded curved oral margin 
and a less expanded margin adjacent to. first adambulacral plate. The 
combined width of the oral margin of the plates is about same as 
long as the median sutural length, and the lateral oral expansion 
tends to. fuse with that of the opposite plate. On the oral free margin 
of plate are 3 subequal bluntly pointed oral spines and' 1 or 2 smaller 
spines on the lateral process. At the abo.ral end of plate exists a 
single subo.ral spine, but occasio.nally do.uble which subsimilar to. or' 
a trifle longer than the o.ral spines on the lateral process. Aboral 
furrow spinelets mostly present. These spines bear each a small 
tuft·o.f ,minute crossed pedicellariae at the tip. First 3 or 4 pairs of 
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very long and slender, rather narrow\a.t base, inflated into genital 
region, then gradually tapering to the tip. Pedicellariae and papulae 
numerous, the former more or less forming transverse bands. Costae 
rather poor, about 10 completed, about 5-7 mm apart, then the median 
portion becoming rudimentary. In some rays costae alternately 
placed, not meeting at the midradial portion, except the proximal 2 
or 3 costae. I!ltercostal areas paved with thin irregular shaped spine­
less plates, but occasionally those on the median portion of ray become 
large and are arranged transversely showing somewhat costal appear­
ances. The plates are reduced distad" and ambulacral ridge visible 
through the thin integument. Costal spines long and slender, sharply 
pointed; the median spines are poorly developed, and even in complete 

B c D E 
Fig. 4. Odinia austini forma japtmica: (A) disc.plates, 5x ; (B)-(C) pro­

ximal subambulacral spines, 5 x; (E) disc spine, 55 x: (F) crossed pedicellaria 
on disc, 120 x . 

costae the occurrence of· the spines are quite. aberrant. Four lateral 
spines on each side of ray are usually prominent, forming a hlteral 
comb j those in genital region of ray shorter than in the middle or 
·distal portions; those adjacent to adambulacral plates generally a little 
shorter than the second ones; the second or the third longest and the 

\ fourth a little shorter than or subequal to the first. In the middle of 
ray the first spines of lateral combs measure about 8-9 mm in length, 
the second 11-12 mm, the third 13-19 mm, the fourth about 8 mm. In 
the distal portion of ray the 3 lateral spines are subequal, about 10 mm 
long, and when the fourth spines be present, they are a little shorter. 
In the proximal portion of ray, the first spines measure about 6 mm, 
the second 6-6.5 mm, the third 4-5 mm, the fourth about 4 mm. 
These spines are heavily covered with a thin integument crowded 
with numerous crossed pedicellariae. 

Adambulacral plates prominent, higher than long, but longer than 
high in the very distal portion of ray. Subambulacral spines single, .. 





.... 
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45 mm long in a ray (400 mm) ; - the median cavity is not much 
spacious, tube-like in form, with divergent caeca. The dorsal side 
of stomach is sharply constricted near the centre and communicated 
with a rather spacious rectal sac opening to anus. Tiedemann's 
bodies, two in each interradius, except the madreporic region, where 
the organ absent. Polian vesicles absent. Stone canal running along 
the adjacent ambulacral ridge, opening into .. the ring canal at the 
radius. Membraneous septum present in each interradius, except 
the madreporic interradius, where the septum covers the space sur-

Fig. 6. Odinia aUBtini forma japonica: 
Rectal sac, 3 x . 

Fig. 7. Odinia aUBtini forma 
japonica: A portion of haepatic 
caecum,5x. 

rounded by the stone canal, the adjacent ambulacral ridge and the 
margin of peristome, and containing the axial organ. 

Remarks. In general appearance the present species closely 
resembles Odinia austini Koehler, but differs in having adambulacral 
furrow spinelets and occasionally suboral spinelets with pedicellariae. 
Pedicellariae on disc not rare as described for austin£. The furrow 
spinelets, however, may possibly be gradually formed with growth, 
as was observed in O. pacifica forma sagamiana. If so, it is con­
siderably doubtful whether the characteristic is really reliable in the 
identification of Odinia, especially in such a case that the specimens 
to compare are much different in size as in the present case. The 
writer, however, has not the material enough to discuss about the 
matter, so he reported his specimens as a forma of O{U8tini. The 
present species differs from O. pacifica and forma sagamiana in 
having longer rays; isolated disc plates; in lacking intercostal spines; 
in the form of mouth plates and the armature; in having 7 or 8 
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. united pairs of postoral adambulacral plates instead of 3 or 4. The 
mouth plates differ also from those of O. clarki and O. penichra in 
form and armature. 

Parabrisinga n. gen. 

Diagnosis. In general appearance, resembling two genera, 
Craterobrisinga and Brisinga, but differeing in having separated 
interradial (first) adambulacral plates, though the marginal plates 
being closely united by their lateral faces. Rays 12, very long and 
slender, R about 33 r. Costae numerous; genital region extended; 
a syzygy between first and second adambulacral plates and between 
the upper parts of second and third ambulacraI plates; adambulacral 
plates with single subambulacral spines, the proximal ones being 
modified at the tip; single furrow spinelets; lateral spines long and 
slender. 

Type, Parabrisinga pellucida n. sp. 
Remarks. The present species is related to the following four 

genera, Brisinga, CratJerobrisinga, Astrostephane and Brisingella, in 
the dorsal skeleton of ray which forms spaced costae composed of 
elongated, more or less compressed, overlapping plates projecting 
well above the level of the intervening integument, and bearing small 
spinelets; in the lack of intercostal spineless immersed plates. In 
having numerous lobes of gonads in a series along either side of 
ray, the genus is related to the two genera, Brisinga and Cratero­
brisinga, especially' more closely related to the latter in having pro­
ximal subambulacral spines with modified, truncated tip. The present 
genus, however, distinctly differs from the two genera in the feature 
of adambulacral plates in interradius; the first pair of adambulacrals 
are not joined, but isolated, though above them the marginal plates 
are closely united by their lateral faces. In having such separate 
adambulacral plates the genus is related to Brisinge.lla, but differs in 
the structure of the marginal plates which do not. form inverted 
Y-shape; further more in having extended gonads. The structure 
of first interradial adambulacral plates and the marginals seems not 
to depend upon the number of rays; in species of Craterob:risinga and 
Astrostephane having fewer rays than 12 (less than in Parabrisinga) , 
the first adambulacral plates· are not separated and also C. alberW 
with 9 rays (less than in Brisingella) has not separated first ad-
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ambulacral plates or inverted Y-shaped marginals afl might be ex­
pected if the structure is due to the number of rays alone. On the 
other hand, Craterobrisinga is separated from Brisinga in having 
crowded adambulacral armature and subambulacral spines of pro­
ximal plates with modified tips. But there is an aberrant form, such 
as C. evermanii, in which the modified tip of proximal adambulacral 
spines is not so heavy as in typical form, nor is the adambulacral 
armature so crowded. The present Japanese form has a similar 
adambulacral armature to that of C. el'er'manii. The writer, there­
fore, doubts if the adambulacral feature is fully a reliable generic 
character. It is probable that the two genera is united into the genus, 
Brisinga, and further the writer's Parabrisinga will be also reduced 
to the genus, when Brisinga includes forms having the separated 
first adambulacral interradial plates as in Brisingella. 

Parabrisinga pellucida n. sp. 
(PI. XIII, Figs. 1 & 2) 

Three specimens in a bottle were examined. The measurements 
are as follows: 

Rays in Disc in Rays in Locality Depth Collection number diameter length 
12 23mm Probably 350fms Bashford 

Misaki Dean, 1905 
12 24mm " 12 22mm 345-370mm 

DiagnosVs. Resembling in general appearance Ct'at'erobrisinga 
evermanii, but differing in the structure of the first interradial 
adambulacral plates. Disc plates. small, isolated, with single spinelets, 
no pedicellariae on disc. Rays 12, very long and slender; costae 
numerous; very small costal spinelets; lateral spines long and delicate; 
adambulacral plates .each with a long subambulacral spine and a 
furrow spinelet (distally absent); mouth plates each with 1 or 2 
oral spinelets, a suboral and an aboral furrow spinelet. R about 331'. 

Description. Disc rather small, slightly elevated above the base 
of rays; dorsal surface subplane, covered with small acicular, skin­
covered spinelets, 0.7-1 mm long, spaced about 0.5 mm or less. Dorsal 
plates small, roundish, each with a single spinelet on the boss. There 
is no pedicellaria among spinelets. 
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Rays long and slender; genital regions not conspicuously inflated. 
Dorsal integument thin, translucent. Costae prominent, narrow, 
composed of overlapping oblong slightly compressed plates forming 
elevated arches; 26 to 29 in number, about 4 mm apart; generally 
opposite to every alternate adambulacral plates. The costae begin 

Fig. S. Parabrisinga 
pellucida: Disc plate and 
spine, SOx. 

Fig. 9. Parabrisinga 
pellucida: Crossed pedi­
cellaria, 400 x . 

nearly at the base of ray, the first 2 or 3 being inconspicuous, some­
times more crowded. In the proximal portion of ray the costae are 
occasionally incomplete. The ridges are thickly covered with minute 
crossed pediceUariae, apparently free from prickles or spinelets. 
Similar narrow saccular transverse bands of crossed pedicellariae 
occur also in intercostal areas, one for each. These bands are ob­
served throughout all the length of ray, even after costae disappear­
ing. Lateral spines corresponding to altenate adambulacral plates, 
long, slender and tapering, about 6 mm long in the proximal portion 
of ray, about 12-15 mm long in the middle, about 10 mm long in the • 
distal, where adambulacral spines about 2 mm long and furrow spine-
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Descrtption. Disc 20,mm in diameter, rays 10 in. number, 
195 mm in length. Disc depressed, the dorsal surface being as same 
as the level of arm base. Disc plates small, rounQlsh, spaced about 
the length of the spinelets (0.45--0.5 mm long). Disc spinelets single, 
delicate, ending 2 or 3 minute points, a,.nd covered with a thin mem­
brane. Around the base are scattered a few minute crossed pedi­
cellariae. 

Rays long and slender, narrow at the base, about 5 mm in width; 
gradually expanding in genital region. the widest part being about 
7.5 mm wide at about 40 mm apart from disc, the outer part very 
gradually tapring to the tip. Integument of ray thin, subtranslucent. 

B 
Fig. 13. Brisingella pannychia: (A) and (B) crossed pedicellariae, 600x ; (C) 

dorsal spine, 70x. 

Costate prominent, narrow, composed of elongated overlapping plates, 
projecting well above the level of the intervening integument; about 
30 in number, extending to the proximal two-thirds of ray, spaced 
3-6 mm in each. Costae bearing small, spaced sharp spinelets, 
0.8-0.9 mm long, 1 or 2 for a plate, 15-18 spinelets on each proximal 
costa. Costae each correspond to eyery alternate adambulacral 
plates, occasionally to every. third plates, and are invested with a 
sl;tc(!ular membrane closely crowded with minute crossed pedicellariae. 
Si!!lilar arches of pedicellariae parallel to costae observed in inter­
costal areas, generally 1 to each area, frequently 2 or 3 according 
to the size of areas. In the distal half of ray, in which costae :are 
completely disappeared, the succular bands of crossed pedicellariae 
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Diagnosis. Resembling F. /ecundus Fisher, differing in naving 
more numerous rays (13 in the type) and adambulacral plates with 
adoral furrow spinelets as well as the aborals. 

Description. Disc integument tight, crowded with uniform, 
solitary small sharp spinelets encased in membrane, about 0.6-0.7 mm 
long. Plates small, roundish, isolated, about 0.2-0.3 mm in diameter; 
no pedicellariaamong them. No rays complete; dorsal integument 
rather thin, the delicftte plates covering the extensive genital region 
being invisible, except in dry condition. These plates are thin, irre­
gular in contour, various in size, loosely overlapped' by the edge; those 
in the midradial portion of ray are more closely crowded than on the 

Fig. 16. Freyellaster fecundu8 forma ochotlmsis: Crossed pedi­
celiariae, 400 X • 

sides of ray. Extending upward from lateral plates a few plates 
are stouter than the others, sometimes reaching half way to the 
median radial line. These plates are armed with small acicular spine­
lets sheathed in thin membrane giving them a blunt appearance, 1 to 
3 to a plate. The spinelets are slightly shorter and more widely 
spaced than in those on disc. Saccular bands of minute pedicellariae 
inconspicuous on genital region, though scattered in the lateral side 
of ray; but then after they become conspicuous, each arising upward 
from lateral plates and between them, and the integument is semi­
transparent, without spinelets. Genital regIons not conspicuously 
inflated, gonads numerous, in a series along either side of ray. 
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pedicellariae. In the ventrolateral portion of ray adjacent to a'dam­
bulacral plates, these plates are imbricated a trifle more loosely than 
in the d'orsal region and have a tendency to be arranged more or less 
in ·parallel transverse series, each corresponding to each lateral plate 
and interposing them; in the distal half portion of genital region, 
the plates show an appearance of low arches, but never forming 
independent arches. The, spinelets of the a,rch are also arranged 
more or less in a transverse series. These arches are each furnished 
with a conspicuous transverse saccular band of minute crossed pedi-

B 

Fig. 21. FreyeJ1aster inter'l'l'lBdius: (A) minor pedieellaria, 450 X ; 

(B) major pedieellaria, 120 X • 

cellariae .• Lateral spines long and slender, beginning at the 7th or 
8th adambulacral plates, opposite to each adambulacral plate, not to 
alternate adambulacrals as in echinata.. The spines are each covered 
with a thin membrane beset with numerous minute crossed pedicell­
ariae and about 13 mm long at the distal end of genital region. 

Adambulacral plates wider than long proximally, then becoming 
longer than wide. At the basal portion of ray the armature consists. 
of 3 spines along the aboral margin of plate. The innermost (aboral 
furrow spinelet) is shorter and smaller than the middle (second 
furrow spinelets) having a group of slender jawed major pedicellariae 
near the tip. The outermost spine (subambulacral spine) is per­
pendicular, much longer and stouter, and the first spines, about 20 
2.5-4 mm long, except the ar mbase and ventral sides. The spines 

. tips are broad, compressed, truncated, with 2-5 knobs. These spines 

• 
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are membrane-sheathed, with numerous major and minor pedicell­
ariae. In the distal half portion of genital region the subambulacral 
spines become long and tapering, about 12 mm long, and there is an 
adoral furrow spinelet with major pediceUariae in each plate as in 
spat'ulifera; thus the armature is composed of a subambulacral spine, 
2 aboral furrow spinelets and 1 adoral furrow spinelet. These spines 
are invested in membrane, the aboral inner furrow spinelets being 

A 

Fig. 22. FreyeUaster intermedius: (A) and (B) proximal 
adambulacral spines, 12x ; (C) adambulaeral plates beyond 
genital region, 5 x . 

mostly free from pediceUariae. In the distal half portion of genital 
region the major pediceUariae on subambulacral spines are much 
fewer than in the basal half, but the minor pedicellariae are more 
numerous than in lateral spines. Mouth plates small, each armed 
with 2 (3) oral spines and 1 aboral furrow spinelet and 1 suboral 
spine (about 6 mm) with a sublanceolate flattened tip. These spines 
are heavily invested with major crossed pedicellariae. 

The first 3 adambulacral .plates a.re united by their lateral faces, 
and directly above them the marginal plates are similarly joined; a 
nonmuscular symphysis between the first and second adambulacral 
plates and between the second and third ambulacral plates. 
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midradial line. The carinal plates are not furnished with a conspicu. 
ous central spine, but a small spine or 3 to 5 enlarged spinelets in 
tuft. Other plate's, but adradial plates, all with a slender sharp, 
flattened central spine, increasing in size toward the furrow; those 
near adambulacral plates about twice or one and a half as long 

A B 

Fig. 23. Z<rroa$ter orientaJi8: (A») 
central spine of ventrolateral plate 
near adambulaeral plates, 17 x ; (B) 
superomarginal central spine; 17x ; 
(0) and (D) disc spines, 17 x; (E) 
disc pedicellaria, 17 X'; (F) carinal 
central spines and spine lets viewed 
from dorsolateral side, 17 x. 

Fig. 24. Zoroaster orientaliB: Skeletal 
structure in the proximal portion of ray, 
5 x ; c carinal plate, s superomarginal 
plate, i inferomarginal plate, v ventro­
lateral plate. 

Fig. 25. Zoroaster orientaJiB: Adam­
bulaeral plates and armature in the 
proximal portion of ray, 12 x . 

as the uppermost ones (about 2 mm long) and superomarginal plates 
occasionally with two spines. There are 8 serie& 'of small papular 
areas, each with a papula guarded by 2 or 3 small . pedicellariae. 
SQmetimes the pedicellariae occur on the tran'sverse sutures between 
the carinal plates. 
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Prominent adambulacral plates with a transverse series of 5 or 
6 spines; the innermost, deep in furrow, with a terminal sacculus 
beset with 4-6 small pedicellariae, and the spines occasionally bent 
toward the nerve cord. Above this are 4 or 5 slightly flattened spines 
in a transvers series; the lowermost, just above the true furrow 
spine, with a large pedicellaria as long as the spine, and very rarely 
the next also with a smaller pedicellarla. Along the adoral margin 
of the ventral surface of plate stand 2 spines forming an independent 
row. Alternate non prominent adambulacral plates with 5 to 7 spines 
and spinelets in 2 transverse rows; these along the adoral margin of 
plates smaller than those on the aboral margin. The one on the 
adoral furrow corner has a medium-sized pedicellaria. Those on the 
aboral furrow corner are flattened, generally longest. On the outer 
end of plate stand small pedicellariae. 

Madreporite conspicuous, convex, flat-topped. 
Locality. Off Omaesaki, 475 fflthoms, character of bottom peb­

bles (albatross, 1906, Station 5079) ; off Tyosi, 150 fathoms, character 
of bottom mud. 

, 
Zm"oaster orientalis forma gracilis n. forma 

(PI. XVII, figs. 7, 8 & pI. XVIII, fig. 1) • 
Diagnosis. Differing from brientalis in having longer and 

slenderer rays; smaller papular areas; larger pedicellariae; usually 
a central spine on proximal carinal plates; fewer ve.ntrolateral plates, 
5 instead of 6; fewer adambulacral spines. R ranging from 11.6 
to 17.2r. 

The measurements are as follows: 

R r 

70mm 6 mm 

Width in 
R : r arm Locality Depth 

base 

11.6 6 mm Kusakaki- 440 fms 
jima, off 

Kagosima Bay 
75 mm 6 mm 12.5 6 mm 

95 mm 7.5 mm 12.5 8 mm 

138mm 8 mm 17.2' 8mm 

" 
" 
" 

" 
" 
" 

Character Collee-· 
of t' Station 

bottom Ion 

Globigerina, Albatross, 4919 
Ooze 1906 

" " 
" " " 
" " 4920 

_ Description. - Disc very small, rays long and slender; primary 
apical plates prominent. Disc uniformly covered- with small spinelets 

{ 
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Description. Disc small, swollen, the major portion being 
occupied by large primary apical plates and the secondaries, forming 
two circles around the central plate. . These plates are uniformly 
covered with minute granuliform truncate skin-covered spinelets, 

Fig. 33. Zoroaster microporus: (A) dorsal pedicellaria, 120X; 
(B) dorsal spine, 120 x ; (C) superomarginal spine, 120 x . 

about 0.2 to 0.3 mm long. The surface of plates is not smooth, but 
granular. Around the margin of plates are scattered small papulae 
and minute two jawed pedicellariae, slightly longer than the spine­
lets, 0.25-0.4 mm long. No large central spines. Papulae one to an 
area, pores very small. 

Rays long and slender, gradually tapering. Carinal plates 
conspicuous, squarish or suboval in form, slightly wider than long 

Fig. 34. Zoroaster microporus: Skeletal structure in the proxi­
mal portion of ray. 7 x ; c carinal plate, s superomarginal plate. 

proximally. The arching transverse sutures are nearly straight, and 
the either side of the proximal several plates are shallowly notched in 
the middle for a small papula, and the four corners of plates are each 
slightly concaved for an adjacent small papular pore. The notches 
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distal half of ray the plates are subequal, with a transverse series of 
4 or 5 spines, the innermost spine being slender, with a pedicellaria 
near the tip, the outermost 2 mostly squamiform and 1 or 2 slender 
curved spinelets stand ado rally on the outer side of the series. Tube­
feet in 4 series. First superambulacral plates are enlarged, connect­
ing the upper end of the first 2 ambulacral plates with the body wall 

Fig. 36. Cnemidaster wyvillii: (A) adambulacral armature in 
the proximal portion of ray, ax ; (B) adambulaeral pedicellaria, 25x. 

Fig. 37. C'Mmidaster wyvillii: Skeletal structure of mouth re­
gion, 5x; a ambulaeral plate, i interradial plate, m mouth plate, 
8 8uperambulaeral plate. 

in interradial angle. Mouth plates 1'lmall, sunken, armed with 2 or 
3 oral spinelets, the inner being shorter, each with 3 or 4 pedicellariae; 
and 2 cylindrical long tapered suboral spines, the inner about 
two-thirds the length of the outer, about 2.5 mm long,. without 
pedicellariae. 

Madreporite small, ro:undish,. located behind the primary inter­
radial plate surrounded by granules. 

Locality. Off Sionomisaki and Omaesaki, 662-712 fathoms 
(Albatross, 1906, Stations, 4875, 5082). 

Distribution. Vicinity of Darvel Bay, Borneo; Gulf .of Tomini, 
Celebes; Arafura Sea; 761-1.089 fathoms and the ,locality above 
mentioned. 

'I ' ;: 
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ally, 3 in the middle of ray, then again increasing 5 to 7, then 
gradually decreasing toward the tip. It is noticeable that the 4-lobed 
plates are connected by oblong spiniferous secondary plates in trans­
verse 'Series in the proximal portion of ray. Ventrolateral plates each 
with a single spinelet. 

Fig. 40. PediceTiaster magister orientalis.. Skeletal structure in 
the proximal portion of ray, 7 x ; c carinal plate, s superomarginal 
plate. 

Fig. 41. • PediceUaster magister orientaliB.. Skeletal structure in 
the proximal portion of ray, 7x ; i inferomarginal plate, s supero­
marginal plate, v ventrolateral plate. 

Adambulacral plates with 2 slender spines in 2 longiseries. 
Along furrow edges are small straight pedicellariae. Mouth plates 
with 5 spines in a curved series, the outer 2 being in pai:r .. The plates 
are armed with numerous straight pedicellariae. . 

Madreporite small, situated slightly nearer the margin of disc 
than the centre. 

Localities. Off Matusima, Korea, 93· to 184 fathoms, character 
of bottom green mud (Albatross, 1906, Stations 4862, 4861, 4859) ; 

, 
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off Dogo Island, 1.16 fathoms, character of bottom green mud, gray 
sand, Globigerina (Station 4844). 

Distribution. Southern part of the Japan Sea. 

Pedicellaster magister esoensis n. subsp. 
(PI. XVI, fig. 7 & pI. XX, fig. 2) 

Diagnosis. Resembling P. magister orientalis but differing in 
having stouter skeleton; slightly 'larger major crossed ·pedicellariae 
with 3 (2-5) vertical teeth; spinelets a trifle more delicate; ventro­
lateral secondary plates absent. R 56 mm, r 10 mm. 

Fig. 42. Pedicillaster magister esoensis: Dorsal spines, 60x. 

Fig. 43. Pedice1la:rter magister esoensis: (A)-(C) jaw of major crossed 
pedicellaria, 60 x ; (DHE) straight pedicellariae on mouth plate, 60 x ; 
(F) minor crossed pedicellaria, 120 x ; (G) adambulacral spine, 85 x. 
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Description. Three specimens were examined. Rays swollen at 
the base, gradually tapering. Entire surface of body covered with 
small uniform spinelets in pulpy sheath. The spinelets are small and 
delicate, with 3 to several hyaline terminal points, 0.4 to 0.6 mm long, 
1 to 4 to a plate according to the size, mostly 3 or 4, rarely 5 to a 
carinal plate. Among the spinelets are disposed numerous minor 
crossed pedicellariae appearing small pulpy papillae, about 0.26 to 
0.3 mm long. Marginal region covered with minor and major pedi­
cellariae, the latter being very abundant in ventrolateral region, so 
closely placed as to be united with one another by the investing 

Fig. 44. Pedicellaster magister 630-

emis: Skeletal structure in the proxi­
mal portion of ray, 7 x; c carinal 
plate, s superomarginal plate. 

Fig. 45. Pedicellaster magister Bsoensis: 
Skeletal structure in the middle portion of 
ray, 7x ; i inferomarginal plate, s supero­
marginal plate, v ventrolateral plate. 

sheaths, about 0.4-0.5 mm long, with 3 (2-5) teetb in the vertical 
series. No spines are conspicuous except the double rows of adam­
bulacral spines. Carinal plates 4-lobed, in a series, distinguishable 
from dorsolaterals by the reason of the regularity. The dorsolaterals 
form irregular meshes, composed of 3 to 5 irregular lobed plates and 
the oblong connective ossicles. The lobes are much obtuser than in 
orientalis. 

Marginal and ventrolateral plates 4-lobed, regularly arranged 
in transverse series; 5 plates in a transverse series proximally, 3 at 
the middle of ray, then increasing to 4 or· 5 again. These plates bear 
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crossed pedicellariae. The jaws are expanded distally, bea.ring an 
enlarged lateral terminal tooth on each. The meshes on rays are 
more open on disc. These spinelets are not arranged in any regular 
series, and there are no remarkable size differences between those 

A 
Fig. 46. Plazaster borealis: (A) 

crossed pedicellaria, 100 x; (B)· 
straight pedicellaria, 50 x. 

Fig. 47. Plazaster borealis: Skeletal 
structure in the proximal midradial 
portion of ray, 20 x . 

on disc and rays. Papular areas each with several papulae and rather 
large straight pedicellariae, mostly 1 or 2 in an area. The marginal 
papular areas adjacent to adambulacral plates are exceedingly large, 
transversely elongated, subquardate in form. 

Fig. 48. Plazaster borealis: Skeletal structure i:n the middle 
portion of ray, 20x ; a adambulacral plate, i inferomarginal plate. 

Marginal plates poorly developed: Superomarginal series un­
discernible, and the inferomarginal series is directly joined to 
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DOderlein's species, Asteria.s volsatella var. sakurana, from 
Kagosima Bay is certainly included in Coronaster judging from his 
description. The writer examined a ten-rayed Coronaster obtained 
from the same locality. The specimen agrees in all essential parti- . 
culars with C. sakuranus and also with C. halicepus Fisher from the 
Philippine Islands; only differing in the spinulation of mouth plates; 
2 oral -spines unequal in length, and the suboral spines are located 
more or less nearer to the aboral end of plate than the middle; excep­
tionally 3 oral spines exist. These differences are not so important 
enough to distinguish the two allied species. C. halicepus Fisher will 
probably be a synonym of C. sakuranus (Doderlein) by the priority 
of nomenclature. 

Diagnosis. Disc small, circular, slightly swollen; rays long and 
slender,'S-lO. Dorsal skeleton forming wide meshes; carinal and 2 

Fig. 50. Coronaster sakuranu8: Skeletal structure in the proxi- \ 
mal portion of ray, 5x ; c carinal plate, s superomarginal plate. 

marginal series regular. Spines on skeletal nodes solitary, slender 
al}d acute, surrounded by a heavy globular sheath covered with small 
crossed pedicellariae. Large hand-shaped unguiculated pedicellariae 
scattered all over the surface; small straight pedicellariae numerous, 
the ends of jaws being crossed. Adambulacral plates diplacanthid, 
without attached pedicellar.iae.· 

Description. The specimen examined measures 182 mm in R, 
13 mm in r. Rays 10 in number, long and slender, more or less 
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narrowed near the base. Dorsal integument thin" membraneous. 
Dorsal skeleton of disc and rays form large squarish or subpentagonal 
or somewhat irregular meshes. Carinal series regular, composed 
of slender-lobed cruciform plate£ at each skeletal node and the oblong 
connective plates, generally 3 or 4 in each interval. Dorsolateral 
skeleton consists of 3-lobed Y -shaped plates at each skeletal node, and 

Fig. 51. Coronaster 8akUranus: Skeletal structure if} the P!oxi­
mal portion of ray, 5x; i inferomarginal plate, s superomarginal 
plate. 

the oblong connective plates. The spines are slender and acute, about 
3-3.5 mm long, 1 on each principal plate, sometimes on the connective 
plates of carinal series. 

Superomarginal plates cruciform, the lower lobes being elon­
gated, overlapping to those of inferomarginal plates; each with a 
single spine similar to dorsal one. These plates are joined by 2 or 
3 intermediate oblong plates. Inferomarginal plates, adjacent to 
adambulacral plates, corresponding to superomarginals in position, 
each connected by 2 or 3 oblong intermediate plates. Inferomarginal 
spines slender and acicular, 1 for each plate, but longer and stouter 
than dorsal and superomarginal on.es, measuring about 4-5.2 mm in 
length. Intermarginal papular areas very regular, large, quadrate 
in form. 

These spines are encircled by a conspicuous globose bouquet 
of small crossed pedicellariae borne upon the heavy sheath, the tip 
of spines being a little protruded from the cushion.' Crossed pedicell­
ariae with 2 enlarged terminal lateral teeth on each jaw, the one being 
a little smaller than the other, and a double row of 12-13 small lateral 
teeth. Large 5- or 6-clawed unguicUlate pedicellariae scattered all 

/ 
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over the surface, especially on disc and in marginal and ventrolateral 
areas. Small straight pedicellariae found in papular areas; papulae 
occurring in tufts, 2 or 3 in an area, about 4 to 7 for each tuft. 

A B c 
Fig. 52. Coronaster sakuranus; (A) crossed pedieellaria, 160x ; (B) jaw 

of crossed pedicellaria, 160 x ; (C) dorsal spine, 20 x. 

B 

c. 
Fig. 53. Coronaster sakuranus; (A) and (B) straight pedicellariae in 

furrow, 20x ; (C) straight pedicellaria on mouth plate, 20x ; (D) mouth plates 
and adambulacral plates, 7 X • 
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Adambulacral plates small, band-like, separated by an interval 
which is slightly wider than their length. Spines double, about 
2.4-2.8 mm'long, slender and tapered, without attached pedicellariae, 
the inner being slightly shorter than the outer. Along furrow face 
are scattered small pedunclate straight pedicellariae, the jaw tips 
being crossed. 

Mouth plates large, excavated toward furrow for the first tube­
feet. On the middle of the ventral surface of plate, a little nearer 
the aboral end stands a stout cylindrical blunt suboral spine, the base 
being more or less compressed, about 3.5 mm long. Oral spines 2, 
not subequal as in C. kalicepus; the inner is similar to the suboral 
spine in size and form, but the base more compressed; the outer at 
the adoral furrow corner of plate is much compressed, stouter than 
the inner, but smaller, about half as long as the inner. One of mouth 
plates has exceptionally 3 oral spines, the middle being similar to the 
inner in form, but a little shorter. At the base of the outer spine 
there is a slender streamer of small pedicellariae, but often the inner 
spine also with the streamer. Many straight pedicellariae, various 
in size, are found on the surface of plates. Tube-feet in 4 series. 

Madreporite rather large, situated nearer the margin of disc than 
the centre. 

Locality. Okikojima, Kagosima Bay, 39 fathoms, character of 
bottom brown sand, broken shells, pebbles (Albatross, 1906, Station 
4946). 

Distribution. Only known from Kagosima Bay. 

Subfamily Coscinasterinae FISHER 

Coscinasterinae: FISHER, 1923, p. 249; .... , 1928, p. 93. 

Kev to Japanese genera of Coscinasterinae 

a l . Only the outer one of the 2 inferomarginal spines carries a cluster of 
crossed pediceliariae. 

bl . Adambulacral plates diplacanthid; rays pentagonal in section, 5 in 
number; outer inferomarginal spines connected in longiseries by a 
continuous web confined the base; skeleton regular; dorsolateral and 
ventrolateral plates in a series; straight pedicellariae slender, lan-
ceolate ...................................... Scleraltef'ia. PERRIER 

b2• Adambulacral plates diplacanthid; a series of spiniferous ventrolateral 
plates; large straight pedicellariae with dentate jaws; rays fissiparous. 
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The present species was r.eported by Doderlein (,02) from Kago­
sima Bay, about 20 meter in depth. Three small Goto's specimens 
were examined by the present writer, which are labeled as Asterias 
satsumana Doderlein. So far as the writer examined, the species 
is undoubtedly a form of Sclerasterias. The measurements are as 
follows: 

R r Locality Collection 

13-18mm 4mm Off Yamakawa, Kagosima Bay S. Goto, 1886 

15-37mm 4mm " " 
25 mm 4mm Okikosima, Kagosima Bay Albatross, 1906, St. 4946 

Diagnosis. Disc small, rays 5, unequal in length, constricted at 
base, nearly pentagonal in section; intermarginal areas wide and 
about vertical. Spines in fairly regular series: Carinal plates each 
with 1 spine; dorsolateral spines, 1 for a plate, in a series. Supero­
marginal plates alternately spiniferous; inferomarginals each with 
2 compressed truncate spines; proximal ventrolaterals with a spine, 
but entirely absent in small specimen. Mouth plates with 2 oral and 
1 suboral spines; one pair of contiguous postoral adambulacral plates; 
adambulacral spines, 2 for each plate, subequal, truncate, compressed, 
without attached pedicellariae. Crossed pedicellariae in conspicuous 
circumspinal wreath absent from inner inferomarginal and ventro­
lateral spines. Straight pedicellariae not numerous, small, lanceolate. 

Description. Disc small, rays long, unequal in length, constricted 
at base, nearly pentagonal in section; dorsolateral surface steeply 

Fig. 54. ScleraBterias sat8umana: Skeletal structure in the proximal portion 
of ray, 7x ; e carinal plate, i inferomarginal plate, s superomarginal plate. 

sloping; intermaginal areas wide, vertical. Carinal plates 4-lobed, 
. directly imbricating in a regular longiseries, bearing a small pointed 

spine in each. Dorsolateral plates 'transversely elongated, rod-like 
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or subtriangular in form, by which carinal plates connected to supero­
marginals; the longitudinal connecting ossicles poorly developed. 
Dorsolateral spines, one for a plate, arranged in a longiseries, but 
somewhat irregularly in the proximal portion of ray in the large 
specimen. These spines are wreathed with small crossed pedicellariae 
with a terminal enlarged laterat tooth characteristic to the genus. 
Papular areas with 1 to 5 papulae in an area, according to the size. 

A c 
Fig. 55. Sclerasterias satsumana: (A) and (B) straight pedicel­

lariae, 50x ; (C) crossed pedicellaria, nox. 

Fig. 56. Solerasterias satsumana: Inferomarginal, ventrolateral 
and adambulacral spines in the proximal portion of ray. 8x. 

Superomarginal plates 4-lobed, arranged in a conspicuous long i­
series, loosely imbricated, with a large decending lobe overlapping 
to each inferomarginal plate and a circular hyaline pebbled area. 
Superomarginal spines occur alternately, forming a regular series 
along the outer border of plates, but in the distal portion of ray most 
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according to size. These spines are each provided with a collar of 
crossed pedicellariae measuring 0.3 to 0.35 mm in length, the terminal 
tooth being not conspicuously prominent. 

Fig. 58. Coscinasterias acutispina: Skeletal structUre in the 
proximal portion of ray; i inferomarginal plate, s superomarginal 
plate. 

A B D E F 
Fig. 59. Coscinasterias acutispina: (A) straight pedicellaria on 

mouth plate, 35x ; (B) crossed pedicellaria, 120x ; (e) dorsal spine, 
12x; (D) superomarginal spine, 12x ; (E) inferomarginal spine; (F) 
inferomarginal spine, 12 x . 

Marginal plates arranged in very regular longiseries. Supero­
marginal plate 4-lobed, the lower lobe being elongated, overlapping 
the upper lobe, of the inferomarginal, with a subcircular pebbling area. 
The spines occur on alternate plates, with pointed or slightly com­
pressed tips, a little longer than the dorsolaterals, with a collar of 
crossed pedicellariae. Inferomarginal plates each with double flat­
tened truncate spines in a slightly oblique row, the outer with a cluster 
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plates diplacanthid, no pedicellariae attached. Papulae in groups, 1 
or 2 in an area; straight pedicellariae various in size and form, slender 
lanceolate, dentate, spatulate or unguiculated; lanceolate straight 
pedicellatae usually in furrow. Odontophore with a single pit on the 
outer margin. 

Kev to Japanese species of Disto'lasterias 

a l . Dorsal skeleton; widely open meshed; dorsolateral spines well spaced, arranged 
in regular series, 1 to a plate, slendt;lr, tapering; large unguiculate straight 
pedicellariae scattered on dorsal, marginal and ventrolateral regions; no 
slender jawed lanceolate straight pedicellariae, except in furrow; crossed 
pedicellariae smaller than in nipon, having less prominent terminal fangs .. 

stichantha 
a 2• Dorsal skeleton more closely meshed than in stichantha; dorsolateral spines 

more numerous, not arranged in definite series, short and stout, pointed, or 
bluntly pointed, subtruncate, truncate, compressed or grooved at tip, some­
times bi- or trifid; small lanceolate straight pedicellariae numerous, scattered 
all over the surface including furrow; large unguiculate straight pedicel­
lariae generally absent. 

b l . Crossed pedicellariae with prominent terminal fangs; dorsal spines 1 
or 2 for a plate, pedicellariae-groups of marginal spines mingled with 

small lanceolate straight pedicellariae ........................ nipon 
b2• Dorsal spines much more numerous and stouter, 1 to 7 for a plate; 

crossed pedicellariae with less prominent terminal fangs; small lanceo­
late straight pedicellariae more numerous ...•............... elegans 

Distolasterias stichantha (SLADEN) 
(PI. XVI, fig. 6 & pI. XX, fig. 1) 

Asterias (Stolasterias) stichantha: SLADEN, 1889, p. 586, pI. 106, figs. 1-4. 

Diagnosis. Differing from D. nip on in having small crossed 
pedicellariae with less prominent terminal fangs; a large number of 
unguiculate straight pedicellariae; in having more open skeletal 
meshes and fewer well spaced dorsal spines; spines slender and taper­
ing. Rays long and stout, gradually tapering; R about 8r (Sladen's 
type specimen R>9,r). Dorsolateral spines well spaced, arranged in 
regular series, surrounded by thick wreaths of crossed pedicellariae. 

,Marginal spines long and tapering; superomarginals, 1 for a plate, 
with circlets of crossed pedicellariae; inferomarginals 2 for a plate, 
with half wreath of crosse(l pedicellariae. Adambulacral plates 
diplacanthid. Straight pedicellariae lanceolate, unguiculate or 
spatulate . 

• 
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Description. A single specimen of Goto's collection was ex­
amined, measuring 105 mm in R,. 13 mm in r. Dorsal skeleton com­
posed of 4-lobed carinal plates, transversely elongated dorsolateral 

Fig. 60. Distolasterias stichantha: Skeletal 
structure in the proximal portion of ray, 5x '; 
e carinal plate, s superomarginal plate. 

A B 
Fig. 61. DiBtolasterias stichantha: (A) 

dorsal spine, 20x ; (B) jaw of crossed pedi­
cellaria, 120 x . 

A c E 

B D F 

Fig. 62. DiBtolasterias stichantha : 
(A) ventrolateral straight pedicel­
laria,' 15x ; (B) lateral view of the 
same, 15x; (C) ventrolateral 
straight pedicellaria, 15x ; (D) late­
ral view of the same, 15x; (E) 
straight pedicellaria in furrow, 
15x ; (F) lateral view of the samet 
15x. 

plates with irregular 3, 4 or 5 lobes,and the connecting oblong plates. 
Carinal plates in a regular longiseries, directly' imbricated, each 
bearing a slender tapering cylindrical spine, about 2.5 mm long. The 
primary dorsolateral plates are each provided with a single spine 
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similar to the carinals, arranged in 2 longiseries on each side of ray, 
though more or less irregular in arrangement. These spines are 
surrounded by thick wreaths of crossed pedicellariae, about 0.4 mm 
long. The terminal fangs are not so prominent as in D. nip-on. 
Papulae in groups, generally 1 or 2 in an area, each with 3 to 5 
papulae. Prominent unguiculate or spatulate straight pedicellariae 
scattered all over the surface. Small slender jawed lanceolate ones 
as is found in D. nipon are few on the surface. 

Marginal plates arranged in regular series; superomarginal 
spines, one for a plate, slender and tapering, a little longer than the 
dorsolaterals, each with a thick collar of crossed pedicellariae; in­
feromarginal spines, two for a plate, subsimilar in length to supero-
marginals, half wreathed with crossed pedicellariae. Intermarginal 
papular areas contain 3 to 5 papulae in each. Ventrolateral plates 
small, spinless, extending to the distal portion or ray. 

Adambulacral plates diplacanthid; spines subequal, about 3 mm 
long, slender and tapering,! without attached pedicellariae. Mouth 
plates not sunken, each with 2 oral s{>ines and 1 suboral. In the 
furrow are found numerous slender straight pedicellariae, variable 
in size. First adambulacral plates joined, each with a single spine. 

Madreporite rather large, circular, situated about midway be-· 
tween the centre of disc and the margin. 

Colour in alcohol bleached bluish gray. 
Locality. Wakudogake, Misaki, 350 fathoms. 
Distribution. Only known from Japan; off Tokyo and Misaki, 

345 to 350 fathoms. 

Distolasterias nipon (DODERLEIN) 

Asterias nipon: DODERLEIN, 1902, p. 334; Uchida, 1928, p. 798, pI. 33, 
figs. 3, 4. I 

Distolasterias nipon: FISHER, 1928, p. 103, pI. 43, fig. 5, pI. 60, figs. 2, 2a, 
pI. 81, fig. 8. 

Diagnosis. Differing from D. stichantlut in having more closely 
meshed skeleton and stouter and more numerous dorsolateral spines 
not arranged in definite series; in having numerous small lanceolate 
straight pedicellariae on body surface including furrow and larger 
crossed pedicellariae with more prominent terminal fangs; in lacking 
large unguiculated straight pedicellariae. Rays 5, long and stout, 
R about Sr. Dorsal spines, 1 or 2 for a plate, thick, bluntly pointed, 
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subtruncate or compressed at the tip, sometimes with grooves or bi­
or trifid; superomarginal· spines single; inferomarginals double; in 
the pedicellariae-group often mingled small lanceolate straight pedi­
cellariae; adambulacral plates diplacanthid; no attached pedicellariae. 

Description. The description is based upon a specimen measur­
ing 185 mm in R, 25 mm in r. 

Dorsal skeleton irregular reticulum, composed of 4-lobed carinal 
plates and 3 to 6 hregularly lobed dorsolaterals and the intermediate 

Fig. 63. Distolasterias nipon: Skeletal structure in the middle 
of ray, 5x ; c carinal plate. 

plates. The carinal plates are directly imbricated, forming a regular 
series. Carinal spines, generally 1 (2) for each plate, stout but short, 
various in form; conical, bluntly pointed, subtruncate, occasionally 
compressed, with grooves, or bi- or trifid at the tip, about 3 mm long 
proximally. Dorsolateral spines, 1 or2 for a plate, stout, generally·· 
bluntly pointed, conical in form, considerably various in size, slightly 
increasing in length toward furrow, the large ones measuring about 
5 mm in length. These spines are thickly encircled by characteristic 
crossed pedicellariae, about 0.5 mm long, with 2 prominent terminal 
teeth in each jaw. Papulae in groups, 1 or 2, rarely 3 in an area, 
each bearing 7 to 18 papulae. Smalllanceolate straight pedicellariae 
Q.5 to 0.7 mm long, scattered among the spines. 
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6-7 mm long proximally, various in form, subtruncate, bluntly pointed 
or compressed at the tip, or gouge shaped. 

Ventrolateral plates small, spineless, wedged in between the 
inferomarginals and adambulacrals, corresponding in position to the 
inferomarginals, reaching the distal portion of ray. Papular areas 
each with 4 to 6 papulae in an area, the straight pedicellariae being 
larger than on dorsal surface, measuring 1 to 1.5 mm long, with 
dentate jaws, but not expanded terminally as in those of stichantha. 
In a specimen (R 185 mm) obtained from Muroran exceptionally large 
unguicula.te straight pedicellariae are found in the ventrolateral areas, 
but not numerous. 

Adambulacral plates each armed with 2 slender long spines, about 
5 mm long, without attached pedicellariae. In the furrow scattered 
numerous lanceolate straight pedicellariae similar to the dorsolaterals. 
Mouth plates each with 2 oral spines, the inner being subtrunacated, 
about as long as the plate, about 2-2.2 mm long; the outer on furrow 
corner of plate quite small. Suboral spines single, long and stout, 
about 3.5 mm long, located near the aboral end of plate. Adoral 
carina consisted of 4 pairs of postoral adambulatral plates bearing 
solitary spines, the first plates being about half as long as the mouth 
plate. 

Madreporite large, convex, circular, situated at the middle of r. 
The dorsal integument of dried or alcoholic specimens is blackish, 

and the spines and their encircling cushion of pedicellariae are yel­
lowish white in a sharp contrast. 

Localities. Muroran, Osyoro, Usu and Hidaka in Hokkaido; off 
Yamagata Prefecture; off Matsusima (Korea), 150 fathoms (Alba­
tross, 1906, Station 4868) ; off Kinkasan, 107 to 129 fathoms (Stations 
5047, 5048). 

Distribution. From Peter the Great Bay southward to Korea 
and Hongkong. 

Distolasterias elegans DJAKONOV 

(PI. XV, fig. 1, pI. XVII, fig. 6) 

Distolaste1'ias elegans: DJAKONOV, 1931, p. 67, figs. 1, 2. 

Six sp,ecimens of Dostolasterias were examined, ranging from 
92 mm to 300 mm in R, which are referable to the present species. 

Diagnosis. Resembling D. nip on, but differing in having more 
numerous and stouter dorsal spines; crossed pedicellariae with 
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slightly less prominent terminal fangs; small lanceolate straight 
pedicellariae more numerous; colour in life pale brown. 

The measurement are as follows: • 

R r R:,r Locality Depth Celleetion 

92mm 14mm 6.5 Tomari Bay; Kunasiri Id. 11-14 m. J. Tokita, 1941 

160mm 23mm 6.9 " 
220mm 28mm 7.8 " " 
300mm 35mm 8.5 " " 
250mm 42mm 6.8 Akkesi M. Iwasa, 1934 

290mm 37mm 6.7 " 

Description. Skeletal structure resembles that of nipon; carinal 
plates 4-lobed, directly imbricated in a regular longiseries; the 
dorsolaterals each with 3 to 6 irregular lobes joined by the inter­
mediate plates being various in size and form. Carinal spines, 1 to 
7 to each plate, short; stout, truncate, occasionally with grooves at 
the distal half, about 2-3 mm long, but 1 to each plate in small speci­
mens. Dorsolateral spines similar to the carinals, increasing in length 
toward furrow, measuring 3-4.5 mm long, the tip being grooved, 

G H 

Fig. 66. Distolasterias elegans: (A)-(E) dorsal spines, 5x ; (F) 
superomarginal spine, 5 x ; (G) and (H) inferomarginal spines, 5 x. 

truncated or bluntly pointed, 1 to 3 for a plate. These spines are 
thickly wreathed by crossed pedicellariae with .2 enlarged lateral 
terminal teeth on each jaw, but the one be{ng slightly larger than 
the other, measuring 0.43 to 0.52 mm in length. Papulae in groups, 
1 or2 in an area, 10 to 20 or more papulae in a group. Numerous 
small slender jawed lanceolate straight pedicellariae scattered among 
spines. 
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Superomarginal plates 4-lobed, directly imbricated in a regular 
series, each with a single long stout spine (often 2 or 3 proximally). 
The spines are surrounded by· crossed pedicellariae. Inferomarginal 
plates generally with 2 stout spines, a little larger than the supero-

M 
)( 

B 

Fig. 67. Distolasterias elega'nB: (A) and (B) jaw of crossed 
pedicellariae, llOx ; (C) ventrolateral straight pedicellaria, 25x ; 
(D) dorsal straight pedicellaria, 55 x ; (E) straight pedicellaria in 
furrow, 25x. 

marginals, 7-8 mm long proximally, mostly gouge shaped, with a 
basal tuft of crossed pedicellariae; intermarginal papular areas each 
with about 20 papulae. 

Ventrolateral plates in a series, spineless, corresponding to in...i 
feromarginals in position, reaching the distal portion of ray. Papular 
areas with 10 to 15 papulae in an area; straight pediceI1ariae larger 
than on dorsal surface, the large ones being dentate as in nip on. 

Adambulacral plates diplacanthid, the spines being a little stouter 
than in nip on, slightly flattened; the outer longer and stouter than 
the inner, having a shallow groove on the outer side, ·about 6 mm 

• 

/ 
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long; no attached pedicellariae. Numerous lanceolate straight pedi­
cellariae scattered in furrow. Mouth plates each with 2 oral spines, 
the inner one being short, but stout, about 3 mm long, with com­
pressed truncated extremity, the outer much smaller. Suboral spines 
single, about 5.5 mm long. Adoral carina composed of first 4 pairs 
of adambulacral plates. 

Madreporite prominent, convex, circular, situated about the 
middle of r. 

The colour in life and alcohol is pale brown, without patterns. 
LocaliJty. Akkesi and Tomari Bay, Kunasiri Island, Kurile 

Islands. 
Distribution. Castery Bay and the localities above stated. 

Genus Lethasterias FISHER 

Lethasterias: FISHER, 1923, p. 258. Type, Asterias nanimensis VERRILL. 

Diagnosis. Dorsal skeleton very numerous, irregularly meshed; 
carinal plates 4-lobed, directly imbricated, all spiniferous; dorsal and 
superomarginal spines with thick wreaths of crossed pedicellariae 

A 

c D 
Fig. 68. Odontophores, 7 x : (A) Letluuterias fusea; (B) Disto­

lasterias degam; (C) Distolasterias nipon; (D) Lethasterias nani-
mensis chelifera. . 

without enlarged terminal teeth; inferomarginal spines double, each 
with a half-wreath of crossed pedicellariae; a series of spineless 
ventrolateral plates; adambulacral plates diplacanthid; mouth plates 
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not deeply sunken; adoral carina consisting of 2 pairs of postoral 
adambulacrals; large unguiculate straight pedicellariae present; 
odontophore with 1 or 2 pits. 

Remarks. Fisher ('28) pointed out that Lethasterias has a very 
characteristic odontophore with 2 pits on the outer margin, but in 
L. jusca examined by the writer the odontophore has a single pit, 
though in L. nanimensis chelifera the ,pits flre double. The writer 
doubts if the odontophore is reliably characteristic to separate 
Lethasterias from Distolasterias. Lethasterias may be distinguishable 
from Distolasterias in having very numerous, dorsolateral plates and 
spines, both irregularly arranged and in crossed pedicellariae without 
conspicuously enlarged terminal tooth on each side of the jaw. 

Kev to Japanese species of Lethasterias 

a 1• Prominent unguiculate straight pedicellariae numerous, scattered all over 
the surface; circumspinal wreaths of crossed pedicellariae heavy, often 
touching one another; dorsal spines black tipped, stone-drill shapeg, with 
3 to 8 channels; odontophore with 2 pits ............ nanimensis cheli/era 

a 2• Prominent unguiculate straight pedicellariae not abundant, absent on dorsal 
and marginal surfaces; the wreath of crossed pedicellariae never touching 
one another; dorsal spines with finely striated; odontophore with a pit ... 

fusca 

Lethasterias fusea DJAKONOV 

(PI. XXII, figs. 3, 4) 

Lethasterias fU8ca: DJAKONOV, 1931, p. 79, figs. 5-7. 

Diagnosis. Rays 5, long, swollen. Dorsal plates nume,tous, 
irregularly meshed; each generally with 1 small, obtuse to clavate 
spine with a finely fluted tip, having having thick wreath of crossed 
pedicellariae, but the wreaths never so heavy as in chelifera; carinal 
and superomargi:ooJ plates 4-lobed, strongly imbricated; infero­
marginal spines double, each with a half-wreath of crossed pedice­
llariae; ventrolateral plates spineless, in a series; adambulacral plates 
diplacanthid; first 2 pairs of adambulacral plates in contact each other 
at the interredius; odontophore with a single pit on the outer margin' ; 
large unguiculate straight pedicellariae abflent on dorsal surface. 

Description. The following description is based upon a speci­
men measuring 72 mm in R, 10 mm in r. 
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Fig. 69. Lethasterias fusca: Skele­
tal structure in the middle portion of 
ray, 5x ; c carinal plate. 

@o 
A B c D 

E F G 

Fig. 71. Lethasteriasfusca: (A) straight 
pediceUaria in furrow, 30x ; (B)-(D) dorsal 
spines, 2Ox; (E) and (F) ventrolateral 
straight pedicellariae, 20x; (G) dorsal 
crossed pediceUaria, 120 x . 

Fig. 70. Lethasteriasfusca: Ske­
letal structure in the middle portion 
of ray, 5 X ; s superomarginal plate, 
i inferomarginal plate. 

Fig.72. Lethasterias fusca: 
Inferomarginal and adambula­
eraI spines, 7 X • 

Dorsal skeleton composed of subquadrate 4-lobed and subtri-­
angular primary plates and oblong secondaries; carinal plates 
arranged in a regular longiseries, directly imbricated. Dorsal spines 
generally 1 to a plate but rarely 2, obtuse to clavate, finely fluted at 

• 
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Lethasterias nanimensis .chelifera (VERRiLL) 

(PI. XV, fig. 6 & pI. XXI, fig. 2) 

Disltolq,sterias chelifera: VERRILL, 1914, p. 185, pI. 81, figs. 1, la-lb, pI. 

110, figs. 1, 2. 
Lethasterias nanimensis chelifera: FISHER, 1928, p. 134, pI. 60, figs. 4, 

4a-4e, pI. 61, figs. 1, la-lg, pI. 62, figs. 1, la, 2, 2a, pI. 63, pI. 64, fig. 2. 

Description. The following description is based upon a specimen 
measuring 110 mm in R, 12 mm in r. 

Skeletal structure similar to that of L. jusca; carinal plates 
4-lobed, directly imbricated in a regular longiseries; dorsolateral 
skeleton composed of irregular 3- to 5-lobed primary plates and oblong 
secondaries. Dorsal spines tipped black, 1 to a plate, obtuse to 
clavate, stone-drill shaped, with 3 to 8 unequal channels, 1.2-1.5 mm 

Fig. 73. Lethasterias nanimenBis cheli­
fera: Skeletal structure in the proximal 
portion of ray, 5 x ; c carinal plate. 

Fig. 74. Lethasterias nanimensi;l 
chelifera: Skeletal structure in the 
proximal portion of ray. 5 x ; s supero­
marginal plate, i inferomarginal 
plate. 

long. The spines are thickly wreathed with crossed pedicellariae 
,measuring about 0.3 to 0.33 mm in length. The circnmspinal wreaths 
of crossed pedicellariae frequently touch one another and the grooves 
or channels of spine tips are much more conspicuous than in L. fusca. 
The pedicellariae are larger than those of jusca. Papulae filling the 
spaces between the wreaths of crossed pedicellariae, 3 to 5 in an area. 
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A large number of prominent unguiculate straight pedicellariae 
are scattered all over the surface and the large ones are found in 
ventrolateral portions, measuring 1.3 mm in length, beside these, 
small spatulate' straight pedicellariae found in dorsal surface. 

Adambulacral plates each with 2 long slender, bluntly pointed 
spines; in furrow scattered numerous smalllanceolate straight pedice­
llariae, various in size. Mouth plates each with 2 oral spines, the 
inner being much longer and stouter than the outer, with terminally 
flattened tip; suboral spines single, long and slender. Odontophore 
with 2 pits on the buter border. 

Madreporite circular, situated about the middle of r. 
The colour in a dry specimen is blackish gray in the dorsal side, 

the ventral side a little paler. . 
Localities. Tartary Gulf, 38 fathoms, green mud (Albatross, 

1906, Station 5004) ; Tartary Gulf, 35 fathoms, fine gray sand, green 
mud (Station 5003) ; off Bomasirisima, 142 fathoms, gray mud, sand, 
gravel (Station 4993) ; vicinity of Cape Patience, 75 fatholll:s, sand, 
pebbles (Station 5023) ; Aniwa Bay 42 fathoms, green mud (Station 
5012) ; Rakuma, Saghalien. 

Distribution. From Saghalien to Bering Strait thence to Gulf 
of Alaska and southward to Hokkaido. 

Subfamily Pycnopodiinae VERRILL 

Pycnopodiinae: VERRILL, 1914, p. 197. 

Genus· Lysastrosoma FISHER 

Lysastrosoma: FISHER, 1922, p. 590; .... , 1924, p. 1; .... , 1928, p. 148. 
Type, Lysastrosoma anthostictl1; FISHER. 

Diagnosis. Rays 5, soft and -weak; dorsal skeleton reduced to 
isolated small spiniferous plates interspersed with vestigial perforated 
spineless platelets. l\{arginal skeleton poorly developed; supero­
marginals monacanthid, alternately spineless; inferomarginals dipla­
canthid, discontinuous; sometimes the marginals are each connected 
by 1 or 2 small intermediate ossicles. Dorsal and marginal spines 
each encircled by a thick sheath expanded distally, bearing numerous 
crossed pedicellariae with a conspicuous enlarged lateral terminal 
tooth; 2 inferomarginals in a common sheath. Adambulacral spines 
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. spines subsimilar to the superomarginals, the 2 spines being involved 
in a single sheath with crossed pedicellariae. Ventrolateral plates 
absent. 

Adambulacral plates small, thin, each with a single slender spine 
being devoid of attached pedicellariae. Small straight pedicellariae 
occur in furrow. Ambulacral furrow wide; tube-feet in 4 ranks. 
Mouth plates prominent, each provided with .2 or 3 flattened, truncate 
oral spines and a long suboral spine at the outer end of plate. The 
oral spines bear a group of small straight pedicellariae. Following 
the mouth plates the first pair of adambulacral plates are enlarged 
and joined, the second Ibeing separated. 

Madreporite circular, situated near the edge of the disc. 
Localities. Muroran, Akkesi in Hokkaido and Onagawa, Honsyu. 
Distribution. Hokkaido and northern Honsyu. 
Anatomical note. The internal structure is not reduced, similar 

to that the Asterias. Body brownish purple; spines reddish brown. 
Peristome circular, colourless. Stomach colourless; cardiac stomach 
thin, loosely separated from pentagonal pyloric one. Hepatic caeca 
reaching 2/3 of ray, without spacious median cavity, the casca in 
pair opening into the pyloric stomach by a common duct. Rectal 
sac greenish brown, lobular. Tiedeman's bodies, 2 in each interradius, 
except the madreporic one where only one body occurs. PoIian 
vesicles absent. Tube-feet each with a single ampulla. 

Subfamily Asteriinae (VERRILL) 

Asteriinae: VERRILL, 1914, p. 42: FISHER, 1923, p. 250; .... , 1298, p. 57; 
.. , 1930, p. 2. 

Kev to Japanese genera of Asteriinae 

a1 . Adambulacral spines provided with cluster of straight or straight and 
crossed pedicellariae. 

bl . Gonads opening dorsally, adambulacrals mixed monacanthid and dipla­
canthid, or diplacanthid, or mixed diplacanthid and triplacanthid. 
c1• A single series of ventrolateral plates, spineless or with a small 

spine; inferomarginal plates strictly ventral in position, the supero­
marginals defining the ambitus of ray; furrow s:vines of alternate 
adambulacrals mort\ or less toward furrow ....... Asterias LINNE 

c2• 3 to 6 prominent series 9f ventrolateral plates, each bearing 1 or 
2 stout spines; inferomarginal plates lateral in position; furrow 
spines of alternate adambulacral plates often somewhat toward 
furrow .................................... EWlSterias VERRILL 
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, 
b2• Gonads opening ventrally; adambulacrals monacanthid, diplacanthid or 

mixed monacanthid and diplacanthid, 1 or 2 series of spiniferous ventro­
lateral plates; dorsal skeleton more or less open; spines small, often 
having an appearance of being arranged in longiseries ........... . 

I.eptasterias VERRILL 
a 2• Adambulacral spines devoid of attached pedicellariae; gonads opening just 

above superomargnals at a distance from interbrachial angle; ventrolateral 
plates absent; adambulacrals diplacanthid; marginal plates each with a 
transverse comb of 3 or 4 spines .................. Aphelasterias FISHER 

Genus Aphelasterias FISHER 

Aphelasterias: FISHER, 1923, p. 602. Type, Asterias japonica BELL. 

Diagnosis. Dorsal skeleton closely meshed, papular areas small; 
numerous, imbricated; carinal plates in a regular longiseries. Dorsal 
spines in small groups, carrying small crossed pedicellariae. Mar­
ginal plates regular, larger than dorsolaterals, each bearing a trans­
verse comb of 3 or 4 bluntly pointed or compressed spines, each with 
a tuft of crossed pedicellariae. Intermarginal spines present in the 
fully aqult specimens. Ventrolateral plates absent. Adambulacral 
plates -diplaGanthid; no adambulacral spine pediceilariae. Straight 
pedicellariae small, lanceolate or dentate, variable in size. Gonads 
open just above superomarginals at a distance from interbrachial 
angle. 

Kev to Japanese species of Aphelasterias 

a 1. Dorsal spines small, subtruncated; marginal spines, especially inferomargi­
nals, stout, truncate and compressed; straight pedicellariae small, not 
numerous, only in furrow ..................................... japonica 

a2• Dorsal spines much longer and tapering; marginals not compressed, but 
slender and bluntly pointed; straight pedicellariae numerous in furrow, the 
large being dentate .......................................... tOTquata 

Aphelasterias japonica (BELL) 

(PI. XXI, fig. 1 & pI. XXII, fig. 5) 

Asterias japonica: BELL, 1881, p. 515, pI. 48, figs. 6, 6a-b; DOERLEIN, 
1902, p. 335. 

AphelasiJeria8 japonica: FISHER, 1930, p. 205. 

Diagnosis. Rays 5, constricted at base. Dorsal plates numerous, 
closely meshed: papular areas small. Carinal plates in a regular series, 
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"" each with 5 to 9 spinelets; dorsolaterals with 1 to 7 spinelets. 
Marginal series regular; 3 or 4 inferomarginal spines in a transverse 
comb, stout, broad, truncate and compressed; intermarginal plates 
present proximally; adambulacral plates diplacanthid ; straight 
pedicellariae small, not numerous, only in furrow. 

Description. The description based upon a, specimen (R 110 mm, 
r 12 mm) is as follows: ' 

Dorsal skeleton closely meshed; 4-lobed carinal plates arranged 
in a regular longiseries, each with 5 to 9 small spinelets with sub­
truncate or bluntly pointed tips, about 0.7. to 0.9 mm long. Dorso­
lateral plates irregular in form, arranged somewhat in irregular 

Fig. 79. Aphelasteria8 japonica: 
Skeletal structure in the middle 
portion of ray, 7 x ; c carinal plate. 

Fig. 80. Aphelasterias japonica: Ske­
letal structure in the proximal portion 
of ray, 7x; s superomarginal plate, 
i inferomarginal plate. 

transverse series, each bearing 1 to 7 spinelets, 1-1.5 mm long, in­
creasing in length lateralward. These spinelets are each beset with 
a circlet of small crossed pedicellariae, about 0.2 mm long. Papular 
areas small, mostly with 2 to 4 (1 to 6) papulae in an area; no straight 
peljicellariae. 

Marginal plates in 2 regular rows, directly imbricated. Supero­
marginal plates each with 2 to 4 spines in an oblique transverse row, 
with slightly curved extremity being bluntly pointed or compressed. 
They are slightly stouter than the adjacent dorsolaterals, about 1.7-2 
mm long, the spinal crossed pedicellariae being in a circlet or in a 
tuft on the outer side. Inferomarginal plates each with a prominent 
transverse comb of 4 or 5 compressed, broad, truncated spines bearing 
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spines forming a dense cheveude-frise on the very angular margin 
of ray. . These spines are spatulate or gouge-shaped, 2 or 3 times 
heavier than the dorsolaterals, about 2.5 to 3 mm long. They are ;. 
variable in number and form with growth and in localities. Ventro­
lateral side flattened, with double rows of inferomarginal spines, 
separated from the superomarginals by a conspicuous channel and 
from the adambulacrals by a little narrower channel, both channels 
densely covered with papulae. A short series of intermarginal spines 
is found. Inferomarginal spines, 3 to 4.7 mm long, spatulate or 
gouge-shaped, broader at the tip than the base. Ventrolateral plates 
rudimentary, without spine. 

Adambulacral spines much longer than the inferomarginals, 4.5 
to 5.5 mm long. Furrow spines tapering or blunt, situated on alter­
nate plates. Proximally 2 subambulacral spines present, single 
distally, the tips being compressed or grooved on the outer side. The 
adambulacral formula is 3,2,3,2,-2,2,2,2,-2,1,2,1,-. The sub­
ambulacral spines increase in number and variable in form with 
growth. The new spines occur first in the proximal portion of ray 
at the outer side of the old spines, thus the arrangement and form 
of spines show those of junior stages of the sea-star gradually toward 
the tip. Mouth plates small, sunken, each with 2 spines. Adoral 
carina composed of first 6 pairs of adambulacral plates with 2 spines. 
Furrow spines appear first on the 7th or 8th plates. 

Madreporite circular, large, situated about the middle of r. 
Pedicellariae very abundant: Small ovate to lanceolate straight 

pedicellariae scattered over the dorsal surface, on superomarginal, 
intergarginal and inferomarginal plates and the base of the spines, 
and on the adambulacral and mouth plates and the spines. Furrow 
spines each with a cluster of 9 to 13 straight pedicellariae. Those on 
ventral side are about twice as large as the dorsal ones; in the 
intermarginal channel, the straight pedicellariae measure about 0.9 
to 1.2 mm in length, while the dorsals are about 0.3 to 0.5 mm long. 
Crossed pedicellariae present on the dorsal and ventral sides forming 
usually a single circle around the dorsal spine, ranging from 0.24 to 
0.27 mm in length. The pedicellariae form clusters on the upper and 
outer side of all marginal and subambulacral spines, but not on the 
alternate furrow spines bearing straight pedicellariae only. 

Madreporite large, circu}ar, siturted slightly nearer the centre 
of disc than the margin. 
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Localities. Akkesi, Muroran, Osyoro, Hakodate; Busse Lake, 
Saghalien; off Kinkasan, 82 fathoms, Miyazu Bay, Tango, Toyama 
Bay, Sirahama, Kii, off Yamagata Prefecture, Tomari Bay, Kunasiri 
Kurile Islands. 

Distribut'ion. Widely distrubuted in the North Pacific regions 
and Japan. 

Asterlas amurensis versicolor SLADEN 

(PI. XX, figs. 5, 6) 

I Asterias versicolO1': SLADEN, 1889, p. 573, pI. 104, figs. 1-4, 

The writer ('36) formerly suggested that the species is probably 
a variety of A. amurensis. Recenty he examined two specimens of 
the species. It is closely related to the rollestoni-form of amurensis, 
but the spinulation is apparently distInct froD;! amurensis and the 
pedicellariae are smaller. \ 

Diagnosis. Resembling rollestoni-formof amurensis, but differ­
ing in having a little stouter skeleton and fewer spines, carinal and 
superomarginal plates each with usually a single spine forming 
regular longiseries, pedicellariae smaller and slenderer. R 62 mm, 
r 17mm. 

Description. General form similar to that of amurensis; carinal 
spines arranged in a regular longiseries, small, but robust, truncate, 
1-1.2 mm long. Dorsolateral spines widely spaced, slightly larger 
than the carinals, arranged in 2 irregular longiseries. Small slender 
straight pedicellariae uniformly scattered on the dorsal surface, 0.2 
to 0.35 mm long. Crossed pedicellariae small, arranged in a circle 
around the base of spines, about 0.2-0.22 mm long. Papulae 
numerous. 

Dorsal skeleton irregular open meshed, carinal plates in a regular 
longiseries, each with a spine. The skeleton is a little stouter than 
in rollestoni-form. The colour in a dry specimen is dark brown 
mottled with pale yellow, each dorsal spine in the centre of the 
yellowish zones. 

Superomarginals each with usually a spine, longer and stouter 
than the dorsolaterals, about 1.7-2 mm long, bearing a cluster of 
crossed pedicellariae (about 0.2' mm long) at the base. Infero­
marginal plates with 2 stout robust spines in double rows, the series 
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Diagnosis. Rays 5, long and stout, the dorsal side being swollen 
and convex, the ventral subflattened. Dorsal spines well spaced. 
generally 1 to a plate, nearly uniform in size. Superomarginal plates 
generally monacanthid, dorsal in position; inferomarginals or the 
uppermost ventrolaterals demarcing the margin of ray, ventro­
laterals in 4 or 5 (6) longiseries, generally mopacanthid often dipla­
canthid; adambulacrals triplacanthid or diplacanthid and lriplacan­
thid. Two sorts of straight pedicellariae; the small lanceolate obtuse 
or acute, the larger denticulated. 

Description. Twelve specimens were examined. The description 
based upon a specimen (R 143-160 mm, 25 mm in r, 27 mm in breadth 
of arm base) is given below. 

Rays 5, long and stout, very gradually tapering, the dorsal sur­
face being convex and swollen and the ventral subflattened. Dorsal 
skeleton irregularly meshed, composed of 3-. or 4-lobed large primary 
plates with irregular outline and smaller secondaries; carinal plates 

Fig. 88. Evast6rias 6chinosoma: 
Skeletal structure in the proximal 
portion of ray, '5x ; s superomargi­
nal plate, i inferomarginal plate. . 

Fig. 89. EvasttJrias echinosoma: 
Ventrolateral plates and adambula­

kerallplates in the proximal portion 
of ray, 5x. 

4-lobed, arranged in a longiseries, though somewhat irregular. Dorsal 
spines well spaced, robust, subconical, generally 1 to a plate (but 
often. 2), nearly uniform in size, about 1.5-2 mm long; when 2 spines 
occur to a plate, the one is, smaller. These spines are irregularly 
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the distal portion of ray. The spines are bluntly pointed, a little 
longer than the adjacent ventrolaterals, each with a tuft of small 
crossed pedioellariae and large straight ones. The innermost alter­
nate spines are located deep in furrow, When 3 spines present, the 
outermost one is shorter and slenderer than the inner. Mouth plates 
not sunken, each armed with 2 flattened oral spines with a number 
of straight pedicellariae at the base,. the outer (upper) being much 
smaller than the inner (lower). Suboral spines single, beset with 
crossed pedicellariae and straight ones. Adoral carina coJtposed of 
first 4 pairs of adambulacral plates, each with a single spine with 
pedicellariae near the tip. 

Madreporite large, subplane, situated a little nearer the centre 
of disc than the margin. 

Localities. Three specimens form Aniwa Bay (Albatross, 1906, 
Station 5005, 5007, 5010) ; 2 specimens from Bomasirisima, Rebun 
Island (Albatross, 1906, Station 4994) ; 4 specimens from Busse Lake 
(Goto's collection) ; 3 specimens from Rakuma (S. Sato's collection) ; 
depth ranging from 21 to 190 fathoms. 

Distribution. Southern Bering Sea, from Bristol Bay to Una­
laska; the coast of Asia from A vatka Bay, Kamchatka to Okhotsk 
Sea and northern Japan Sea. 

Evasterias echinosoma forma robusta n. forma 
(PI. XVIII, figs. 3, 4) 

A single specimen of Evasterias was examined, measuring 80 mm 
in R, 16 mm in r. It resemble E. echinosoWUJ" but comparing with 
echinosoma, though approximately similar in size, it has a different 
appearance. The specimen has more robust skeleton and broader 
rays. The dorsal spines are fewer, more well spaced, much stouter 
and adambulacral plates monacanthid. It seems to be probably a 
new member of echinosoma-group. It is separated from E. troschelii 
in having inferomarginal plates defining the margin of ray; in having 
robust, uniformly large, widely spaced, fewer dorsal spines and a 
large number of prominent unguiculate straight pedicellariae scattered 
all over the surface. 

Diagnosis. Differing from E. echinosoma. in having much more 
widely spaced dorsal spines; a large number of prominent straight 
pedicellariae on dorsal and ventral surface; fewer papulae; small 
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