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Singapore

By €. Al NILssoN-CANTELL, Pu. Dn.
( VENERSEORG, SWEDEN)
Prate V
INTRCDUCTION

A colleetion of cirripeds in the Rafiles Muzaum, Singapore
was offered me for determination by the Director of the Museum,
Mr, F. N. Chasen. For this 1 wish here to express my best
thanks to him and also to the Assistant Curator, My, M, W. ¥
Tweedie for the material sent and the informalion given,

The colleetion is of great intevest as belonging to a region
very rich in eirripeds and also fairly well known because material
from this part of the oceans has been collected by several
expeditions and also by cable steamers, A paper by Broch (1951)
on Malayan cirripeds has recently been published. Also a paper
on cirripeds from the same region (the material belonging to
the Amsterdam Museum) has been completed by the author and
will soon be in print.  To avoeid repetition of what is mentioned
in this paper, I will here be rather hrief,

The collection contains in all as seen from the list here
given, 21 different species and subspecies. Of these 12 ars
already dealt with in my paper above mentioned. One now
species Owynaspis pulchra and one new subspecies Balanus
amphitrite rafilesi may here be registered. Some of tha
previously known forms have only onee before been collected
viz. Hetervalepus lithotryae (Hoek) and B. amphitrite poecilo-
soulpte Broeh, It would have been of interest to find complemental
males of Se. persone, Ann. as none have been found in this
species (comp. Nilsson-Cantell, 1931). Even for quite well-
known species in the present eollection many new localities are
given, These localities and some supplementary additions follow
in the systematic part. First a list of the species and localities,
as well as the depth in metres from which they are taken is given.
Some of the apecimens of Lhis collection have already been
reported on by Annandale (1905 and 1916).
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1I3T 0F THE SFECIES

DEPTH
SPECIES AND SuBSPECIRS [ Loganrry ml bk
X —— = e imes :
Follicipes mitella | Linné) Continn,  British }?Grthl
Borneo |
Scalpellu tearnsii var., inermie | 107 22° 90+ 8§ Lat, .
"‘.-fi]ﬁfnna’a“lé’ : 120% 7' 30" B. Long. | 35015
Annandale 10% 22' 3" 8. Tat,
Sealpellum personsa 120° 7 30° ¥, Long. | B4E-G16
iabile Annandale | 10% 22" 20" 5. Lat. |
Scalpallum sociabile An R 10 S
Lithotrys nicobarien Reinhardt Christmias Island |
Ibla eumingi Darwin Alligator Island, near i
Singapors [
i lel 1. &p. [ 10% 29+ 46~ 5. Lat.
Dxynaspia pulchrea n. sp | ]grﬁ‘; e i
Lepas anserifera Linnd | Butang Archipelago,
Peninsular Siam [
1 i Annandale) 107 22" qo- 8, Lat, |
RERSRRSPER Slrak (s 120% 5 307 B Long. 2AR-0156
Heteralépas japonica 10° 28+ 307 3. Lat. :
(ﬁ.u;iv?llius} 120" 7 g0 B, Long. | 2ag-915
Heternlepas Tithotryae Hook Christmas Island -
Octolusmis warwicki (J. B. Gray) | Tansh Merah, Singepore; |
Siglap, Singopore [ .

Octolnsmis nierstraszi (Hoelk) 5758 6 N, Lot, |
88" g 31 K. Long, 73

Balanus amphitrite variegatus | Beletar, Singpapore |

Darwin
Balanus amphitrite clyratus ‘ Singapore

Darwin . .
Balanus amphitrite poceiloseulpta 17 25 3= N, Lat, | :

Hroch 102 6 . Long. as
Balanus amphitrite rafflesi n. Tulan Sakra, near

subsp. | Singapore
Balanus amnryllis Darwin &' 50¢ 6 W. Lat,

go" 8 ga* I, Long, 73
Balanus eiliatus Hoek E* B9 6 N Lat.
| 99° & 33* . Long. | o8
Tetraclita porosa viridis Darwin = [afiles Lighthouse, |
Binpapore ! i
Chelonibia patula { Banzani) HaMes Lighthouse,

| Sinpgppore s
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SYSTEMATIO Pang

LEPADOMORPHA Pilshry
Family SCALTELLIDAE Pilsbry

Genus Pollicipes Leach, 1817,
Pollicipes mitella (Linng, 1767).
New localily: Gantian, Dritish North Borneo, 1890,
Distribution: Indo-Pacific.

Genus Scalpellum Teach, 1817,

E;cn- i.”: lll.II[l ﬁiﬁat“b i.Ir VEY I.“.EII" n I:i '_. ]:I Jif: ‘,"
- c A ]ld]‘da]L, 1-. i a1 3

“g. 1. ’
b:r':ﬂ- I\]]utsﬂ“—t.ﬂr]te]l‘ 1.].,..:'1.

Some specimens of Annandale’s var. fnerme of
are rvepresented in this eollection. One tﬁ:i‘;:“;a?gfcélfsg:r;ﬁf
length of the eapitulum 51 mm., breadth of capitulum 87 mm,,
length of peduncle 77 mm. and breadth of peduncle 28 mm 13:
!391@1 figured (PL V, fig. 1) and agrees well with the speaimans
Hgured by Annandale, 1905 PL. VIII, 1. One specimen is attached
tcf- the_mpitufmn of Sec. persona Annandale, 1916, To the
gés;;§51nn carlier griven (Nilsson-Cantell, 1928) nothing need he

Locality: 10° 227 80~ 8. Lat., 1200 7 307"'E. Lo
" © £ g . v, Long.  Depth -
288-915 m. EBottom femp.: 18.1° C., Jan. 1884.g EE;E?IEEL‘
reported on by Annandale, 1905, 1916},

Distribution: Malay Avchipelago, Indian Ocean,

Scalpellum persona  Annandale, 1916. Plate vV, fig. 2,
Healpellum persons Annandale, 1916, Colman, 1918, .
This species is described by Ammandale (191 i

h:,r‘ C:ﬂmgn (1918). A superficial resenlhlinceﬁ;:azglslgsdﬁﬁ:ﬂsgg
this speeles and Se. aleockiznuwm Annandale, 1906 in the thick
cartilaginous cuticle. To make out the real shape (PL V, fig. 2)
of the valve this euticle must be removed. The agmemeht *.ﬁth
the figure given by Annandale (19186, PI V, 7) is complete.

Measurements in mm.:

¥

Length of capitulum » s |
Breadth of eapitulum i o 28
Length of peduncle o - 32
Breadth of pedunele N - 16.5.
[44] Buwi. Rarrres
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The caundal appendages were tiwice the length of the
protopodite and composed of 15 segmaents, which is in good
agieement wilth what Calman found {13-16 segments).

Loeality.: 107 227 307 &, Tat., 1202 7 80" E. Long. Depth:
288-915 m. FHotiom tenp.: 18, 1° G. Jan. 1884, One specimen
attached to the capitulmn of Heleralepns gigas.  (BEarlier
reported on by Annandale, 1916).

Distribution: Malay Archipelago.

Sealpellum sociabile Annandale, 1905, Plate V, {fig. 3.
Sealpellnm goctabile Annandale, 1005, 1908, Nilsson-Cantell, 1928,
Sealpellim pellicatum Hoels, 1807,

Healpellum socinbile var. pellicatum nnd parviceps {nov.) Annandale
1916, Lroch 1931,

One specimen of Seafpellvm belongs to Se. sociabile,
previously discussed by the anther (1828). In 2 paper by
Annandale (1216) it appears that he has also studied examples
of this species from the same localily and preserved in the
Raflles Museum.

Locality: 10° 28 30» 5. Lat,, 120° 72 30" B. Long. Depth:
238-915 m. FBottewm femp.: 13, 1° C. Jan. 1884, {BEarlier
reported on by Annandale, 1905, 1916).

Digtribuiton: Malay Archipelago, Japan,

Genug Lithotrya G, B. Sowerhy, 1822,

Lithotrya nicobariea Heinhardt, 1850,
For synonyms see Nilsson-Cantell, 1921 and Seymour Sewel] 1028,

In a paper on eirripeds from DBonaire the synonyms of
Lithotrye species are briefly diseussed. (Nilsson-Cantell, 1933).
In the above ecited paper by BSeymour Sewell L. pacificn
Borradaile, 1900 is with some hesitation taken up as a synonym
of L. nicobarict. In my opinion {(Nilsson-Cantell, 1921) there
is no difference between them. The difference in the length of
the Interalia is not a chavacter of aystematic value. Sewell has
given an exacl study of several characters, especially the number
of the laminae in the capitular valves, hete of interest as regards
the laters beenuse the length of the latter is due to this. I do
not think we have here a characler of systematic importance.
In younger individnals the number of the laminae is certainly
not g0 high as in older ones. If the latera are broken which is
offen the case, the number of the lamine i3 of course smaller.

A comparison of the internal parfs is of interest showing
good sgréement belween hoth speeies.  The number of segments
of the eirri and the caudal appendages as given by Nilsson-
Cantell 1921, p. 221 and Seymour Sewell 1926, p. 807 is of apecial
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interast a8 both authors state the sige of the individuals examined
As zeen értﬁ:;m the tnl_'-llcs the aereement is very pood, The sama
15 proved Dy comparison with the specimens of the collect
here dealt with, Sereshon
New locality: Christimas Island, Indian Ocean, Qct. 1939,

Distribution: Malay Archipelago, Indian Dcean eani:
(New Zealand, Fiji, Paumotu Islands). Certainly tﬂe%[}::uec?;:
just oceur avound many islands of the Pacific Oeean.  The
locality J}?ru given is the mosl southerly in the Malay Arehi.
pelago. The most eastern locality in Oceania is Faumotn Islands
#iven by Pilshry for 1. pactfica, 1907, '

Fam. Ispinm Annandale, 1909,

Genus Ibla Leach, 1825.
Ibla eumingi Darwin, 1851,
Syn. Milsson-Cantell, 1801,
New locelity: Allipator Island, near Singapore, April, 1933,

Distribution: Red Sea, Indian Ocean, Mals i
western part of the Pacific Ocean, ' wfaeipdagn,

Fam. OXYNASPIDE Grovel, 1905, Pil . .
Cantell, 1921, ! 5, Pilsbry, 1907) Nilsson-

Genus Oxynaspis Darwin, 1851,
Oxynaspis pulehra 1. gp.  Text-fig. 1.

: Dmﬁmsw; Capitulum with five white valves with growth-
lines and chitinous spines. The colour of all chitinoys parts
brown, Seutum relatively reduced, with subcentral umho nearly
rhomboidal with earinal and basal margin somewhat c‘cmcw.'e.
Tergum approximately triangular with oceludent margin conves,
Carina with nearly basal umbo, above this regularly arched :
below the umbo the carina divides in a furca. Peduneulus
narrow with chitinous spines. Labrum wwith teeth, Caudal
appendage absent as also lateral and dorsal filamenls. Inside
of cirrus I with a protuberance and at the base of this a hoss
both with small chitinouns projections. ’

Deseription: A very interesting find of a pedunculate cirriped
f_r:.}m a tninp;}'aph eable must here be noted as it 13 a representa-
tive of the little known genus Oxynaspis and also represents a
new species quite distinet from those earlier known, Previously
Lhe following T species have been described: Oxynaspis celata
Darwin, 1851 with the forma indice Annandale and _fn.fmm'ci
Broch, 1921, 0. patens Aurivillius, 1894, 0. aurivillii Stebbing,

[46] BuLn, Rarrres

INDO-MALAYAN CIRRIFEDS 1IN THE RAFFLES MUSEUM

1900, O, beeld Nilsson-Cantell, 1921, Q. tervde-novae Totton,
1923, O. connectons Broch, 1931, O, paeifica F, Hiro, 1981, In
all therefore § species of this genus associated with anthipatha-
rians and sponges are now kuown, a small number in comparison
with another pedunculate genus, Sealpellum. Certainly the genus
Owynaspis in reality contains only a few species.

Of the new species only one specimen has been callected, on
which the deseription below is based. For the genus it is typical
that the peduncle and capitulum is covered by small spines of
the same appearance as those found on the anthipatharian, By
several authors this is gaid fo be eaused by the OVEr-growing
of the horny and spiniferous bark of the anthipatharian. The
fact of the soft parls growing over the barnacle is stated by
Broch (1921} for O, eelata T. indica as polyps also are situated
on the capitulum of the eirriped. Yet we find in the literature
opinions  for and against this. Several authors, as for
instance Aurivillivs, who has studied 0. patens is of the opinion
that the spines are formed by the cirriped. Annandale too
(1903) holds a similar opinion, but later (1914) the same author
has given up this opinion. I have also myself from the study of
specimens of O. boeki and O. aurivillii, said that the spines
certainly belong to the animal. Tolton, for O. terrac-novae has
affirmed that the antipatharian has given off small branches over
the cirriped. It was thus of great interest that Broch ( 1931}
found a n. sp., O. eonneetens thal does not live imbedded in coral
but is fixed on a silicosponge. For the other species taken from
coral he aseribes to the cirviped the fine horny layer next to
the plates as well as the small (internal parts of the) spines:
only the outer laver covering this fine cuticle is due to the
anthipatharian (Broch, 1931 p. 87). It is interesting here to
compare the new species in this collection with the others in this
regard. As only a single speeimen has been found no thorough
study is possible. As far as I can see, the spines on the eirriped
seem to belong to the eiveiped. But this does not exelude the
possibility of the whaole cuticle being covered by a layer of the
antipatharian. The full elucidation of this problem is a rather
difficult matler for which richer material of the different species
i3 necessary. But I do not think I am wrong if T say that in
different species this eovering is more or less rich. 0. celata
is more imbedded by the coral than ey, the present new species
0. pulchra, O. connectens and O. boeki. Without making any
particular new contribution to this question, much written about,
| merely wished to touch upon the question in giving the descrip-
tion of this new species. Other eharacters for this species are
of more specific value, well sepavating the species from the
related O, corneciens Broch, 1931,

Mus, 9, 1934, [47]
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The capitulum hes five valves which are of 2 white eoloy
igr are covered by o thin euticle which i3 nob so thiek ag 34
0. eonaeetens, whils the valves have not the brownizh hue
ob wacteristic of that speeies. The growth-lines of the valyes

are distinet and regularly arranged,

Text-fig. 1. Osynaspis pulehra o, sp.

a, Holotype, lateral view. D. Catina, lower part: o Labrim d. Palpus,
€, Mandible. 1, g AMaxilla L h. Maxilla I {. Inside of Cirrus T with
protuberanse. . Top of the Protuberance magnified,

The tergum is approximately triangular with the ecludent
margin convex. The basal margin is nearly straight. The
cerina in the upper part is coneave, in the lower more convex.
Umbo apical.

[ 48] BuLL, Barries
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The seutom is of the typical shape and not reaching {othe
caring as in 0. connectens. It is quadvengular.  Tha occludent
mairin above the subesuteal wmbo is straight, DBelow this it is
more hollowed eut.. The tersal mavgin is straight, about half
the lenpth of the oceludent margin, 1he curinal margin is
coneave like the basal margin whiel is also o litta irrvegular. The
corners of this plate ave vounded. The senium is thus somewhat
similar to thal of O. eurivillii but guite unlike in finer details.
There js also a less marked agreement with the scutom of i,
terrae-novee, which species in many othor characters, especially
the cavina, is distinel, It is nol possible 1o régard this specimen
a5 @ variety of 0. connestons with reduced zeutum., Dilferences
from this species are numerous, as | have seen by & study of
Broeh'’s type specimens,

The eavina is regularly arched above the nearly basal umbo.
The pavt below the umibo is formed as o forea,  In this it nlmost
agress with O, becki which however in other characlers is
different., The eavina of 0. connectens has a lower more flattened
“plateshaped part with an attempt at forkin 5" DBroch's species,
0. eonncctens, is, as szen by studying the type specimen, in the
carina more like the species O, celate snd aurivilli than the
speecies O, boeki and the present new species, hoth of whicli v
a distinetly forled carina,

‘The eapitulum of this new speeies has a part fras from tha
eapitular valves, On this part as on the valves there are amall
spines more or less distinetly arranged in coneentric lines,

The peduncle is relatively narrow with the above-
mentioned small spines, The lower part is grown round the axis
of the antipatharian, which axis is seen through the covering
tissue. The colour s brown. I do not think this part of the
specimen offers any character of specific value.

Mensurements of the holotype in mn.:

Lenglh of capitulum e - 12
Breadth of capitulum Al o i
Length of peduncle i il 0.5
Breadth of peduncle & s 2

Mouth-parts: The labrum is, as found in other representa-
tives of this genus, prolonged, tongueshaped and hollowed out,
not much pointed at the top. Fine denticles are present arranged
in @ semi-circular row s found in O, boeiki and O. awripillli. No
denticles are mentioned for 0. eonnectens Broch, 1931.

The palpus is conical but rather blunt, with hristles,

The mandible has three strong tecth with the upper margin
pectinated. Below these there are two smaller teeth divided into

Mus 8, 1084, [48]
D




C. & NILESON-CANTEL

still smaller ones like the acute lower angle,  In the other epecies
ihe lower teeth arve better developed than here, The nunber of
teeth is not the snme in all species.

The maxilla 1, shows variation in the same specimen. The
one maxilla has a broad noeteh below the upper spines, of which
the first is the strongest. The lower part of the front edge has
sbrong teeth paired as often is the case in eirripeds. The lower
angle is distinetly mairked and provided with small spines. The
maxilla of the other side has a rather indistinet noteh. The
maxillae thus offer no important eharacter of specific value,
Broch (1922) found a similar variation in maxilla 1. of O. celata.

The maxilla II. is of the typical shape for the genus
Owmynaspis with a straight front edpe.  Bristles fdre placed in a
continuous row along the front and upper margin.

Nuwmber of the segments of the eirei:

R TR (- 6
Holotype | |

11 | sl " S
15| 18

sizz 19| 15| 18
|

16-| 18 15 (16

Cirrus 1, is shorter than and separated {rom the others.
The longer ecirri have 5 pairs of Dbristles on the front edge of
the segments. Of special interest is the first eirrus in
comparison with the deseription of Q. terrae-novae given by
Totton (1923). He describes on the inside of each proximal
segment of the protopodite of this ecirrus a protuberance with
short spinules, not described in detail, and between the bases of
the same cirri two conical bosses with spinules not mentioned
Tor any other species of this genus. This new species segms to
agree in this respect with O, ferrae-novae. Both the protuber-
ances as well as the bosses are found here. But as no detailed
study has been made of the spinules in 0. ferraesnovas no
comparison is possible in partieulars. Porhaps there exists a
dissimilarity in this respect, Both appendages in the specimen
of the present collection have small protuberances of typieal
shape as seen from the figure, The small spinules seem to have
a fine central channel with the opening at the top of the small
cone. The function of this peculiar formation iz difficult to
decide.  In Broeh's species 0. eonnectens which is deseribed in
graat detail, these appendages arve nol mentioned. Buk a
filamentary appendage is found at the outside of the hase of
ench cirrus L. in both the above-mentioned species., A eareful
examination of the specimen hev'e described revealed no siich
filamentary appendage. TFor the other species these filamentary
appendages ave not originally deseribed. Bot Totton (1923) has

7
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found them on material of O. eszlate. Perhaps there exist
variations in this respeel =o that some species have them and
some not.  Also as regards the presence of dorsal filamentary
sppendages there seems to be variation, TBroch in O, eonnectons
found a single one in the median dorsal line and Totton in an
unnamed species found two such dorsal appendages. In this
new species I found none.  For other species of Oxynaspis they
are not mentioned,

The penis is of the typical shape.
The caudal appendages are not developed.

Locality: 10° 27' 46* 8. Lat., 1262 47 307 1T, Long. Depth:
5489 m, From a telegraph eable. 28-7-19183,

Diseussion of the phylogeny of the penus.

A question of great interest, but always difficult to wholly
clear up, is Lhat of the phylogenetical affinities of a genus.
Darwin was the first to offer some phylogenetical reflexions on
the cirriped genera, ineluding this genus, Later on discussions
were propounded by Broch (1922, 1931), Nilsson-Cantell (1921,
1925) and Withers (1928). 1 cannot say that the authors
mentioned wholly agree in this vespect, hut I think the difference
in results is partly due to our rather incomplete knowledge of
the species of this genus. Thus I think that what Broch (1931)
says about my reasoning on this question: that it is “based on
rather subjeclive sentiments"” is typical for the reasoning of all
authors who try to solve a guestion of so great difficulty. I will
not in the following try to add much to what has already been
said about the genus but only point to some facts of interest in
this regard.

On my first study of this genus (1921) the internal parts,
especially the filamentary and other above-mentioned appendages,
were not known, I based my reasoning on a study of the mouth
parts and naturally alzo the capitular valves, It is difiicult to
give up the phylogenetic connections of Oxynaspis and other
pedunculate genera,  After a study of the mouth parts I stated
(1921} that the genus in these parts agrees with Sealpellum and
Trilpsmis (Poeeilasma) and 1 will now add velated genera e.g.
Oetologmis. It Is interesting to find that Broch also in other
parts of the bedy e.g. the valves and filaments of a nowly des-
cribed species (1931) finds aflinities with Trilasmis (Poecilasma)
and the allied Megalosma with the subsp. Glyptelusma and
Megalesma.  But I do not think it is suitable to take up suech
different genera as Lepas, Heleralepas, Oxymaspis and Trilasmis
and unite them under the same family as done by Broch (1931).

Mus. 9, 1934, [B1]
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The different species of Oxynoepis agree in several
characters, so there will be 1o hesitation in deciding whether a
species iz an Oxyaaspis or not, but in the finer anatomical details
there are considerable differences between the species. It scems
to me that this phylogenetically rather old penus among the five-
valved pedunculates is rvelated to many genera. Like some other
authors I have (1921) taken up the genus Oxynaspis as a
separate group, and regavded it as a family, If we wish to try
fo group the pedunculates in series of velated genera regarded
by me as families we must keep the genus apart from f.g. the
genus Ihle and fhe natural series Lepas, Conchoderma, Alepas
and Anelasma, and further the series represented by Trilasmis
(Poecilasma), Oetolesmis, Megalasmn, ele., and the group of
Heteralepas with ils two subgenera Heteralepas and Puralepas.
For the discussion of this grouping I must refer to Nilsson-
Cantell (1921) and the discussion given by Withers {1928). "In
my study of the phylogeny of the pedunculates I have avoided
any assertion of the genus frem which a genus is derived, i
we study the literature we shall find rather different opinions
on this difficult guestion. Broeh (1922) derives the Fenus
directly from Drilasmis (Poecilusma), Withers from a more
pateontological and also morphelogica]l point of view from a
Sealpellum-like barnecle,  Triluzmiz {Poecilesma) and Lepis
are in his opinion descendents from Ozynasmes. '

It may here be of interest to comment on the interesting
discovery of Q. connectens which shows a “curious intermingling
of characters from different penern” (Broch, 1931 p. 37),
After studying my new speeies 0. pulchra, as well as other earlier
known ones, I should like to express my opinion about the whole
genus in the words cited above from Broch. From a study some
vears ago of the Oxynespis in the British Museum, London, I
came to the opinion that some species of Cheynaspis show a
superficial resemblance to some Oefolasmis species for instance
0. sessilis. This will perhaps speak for a connestion with the
geneva Milpsmds and Octelosmis,  Bulb other species eg. (O,
eeleto also show a relation to Sealpellum a fact fivst pointed out
by Darwin.

If we sludy the 8 now known species we cannot say that in
the capitular valves they wholly agree as e.g. in the position
of the umbo, The terga of the different species agree fairly well
which is the ease in nearly all pedunculates. The scuta represent
in the various species different siages of development, As
regards the siluation of the umbo of the seutum it varies from
nearly central to subcentral but is in no case basal. The carina
in Oxynaspis eelata has the umbo nearly central. Below the
umbo there is a plate-shaped part not much forked. In the
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ppecies O, pafens, ferracaovae, awrivillil and sasificn the umbeo
is subcentral and the lower paxt is very similar in shape to thai
in Q. celafa, In O, qurivillil there is already the beginning of
afurea in the carina.  In O bocki thete is a carina more agreeing
with the Trilesmis—Oelolesinis sevies, Thus the mnbo is nearly
basal. The part below the umbo is forked. In this character
O, patlelre n, sp.is associated.  As regards Broch's 0. conneotons
I was fival doubliul if as regards the carina it should be put in
the first or second group as the carina shows according to Broch
“an attempt at forking.” But by a study of the type specimen I
was led to include it with the former. The species name
eonicefens i also in this regard well Tound as the caring, with its
nearly basal vmbo but flaltened lower part, links the two types
together,  Alse this speaks in favour of an opinion that the
genus though only comprising a few species is rather split,.  As
regards the internal parts our knowledge of the filamentary
appendages is incomplete, But the filamentary appendages at
the base of cirrus 1. seem to be present in O, celate (according
to Totton, 1923), ferraec-novge and eonnceiens. In the new
species, O. pulehra, they are not found as is also the case in
0. bocki, gurivillil and poeifice.  Certainly this appendage is not
developed in all species. In the genus Lepas for inslance some
species have many filamenltary appendages, others only one or
none. The differences in Che appendages between the species
of Owynespiz do not support the division into two groups here
made from a study of the carina only. These groups in my
opinion ecertainly do not represent subgenera, The hosses and
profuberances on the inside of the first eivri are only seen in the
species O, ferrec-novee and O. pulehra n, sp. They may have
been overlooked in some of the other speeies, but their presence
in representatives of the two mentioned proups unites those in
this regard. The discovery of dorsal filamentary appendages
{one in O, eonnectens and fwo in an unnamed species mentioned
Ly Tolfen, 1923) points, according to Broch o affinities with
Megaloame, But these appendages are nol, as was mentioned
above, present in the speeies in the present collection. We thus
see that it is very difficult to come to a general conclusion ahout
the phylopeny as it is not possible to draw any definite conclusion
from this analysis. Nevertheless it has been of intereat to point
oul some facts which will perhaps give divectives for further
studies on vicher maferial. My earlier dingnosis of the family
Crzynaspidae needs vevision, which will be left until more ia
fnovwn of the different species.

Addition: Some days before this paper was sent to the
printer I got an interesling paper on two new Japanese cirripads
by ¥. Hiro (1933}, which paper will be of great interest in this
eonnectinn, as it containg a discussion of phyvlogenetical problems
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of pedunculate cirripeds. Much in this paper speaks for the
apinions pronouiced by me in my earlier papors. Tha view of
I, Hiro on the genus Oxynaspis may here he cited: (p. "’.} “Of
the }_{Q-.]I.‘I!}{!lﬂz".te' cirripeds, the Lepadidae (s str.) which have
!:In‘::f}:. peduneles, are considered to have been derived from the
dealpeliid group by the less of the lower lateral valves of the
ufi,'ﬁlzt‘u'n_lm and the scales of the peduncle, through Caynnenis
which 15 regarded as the more ancient form of the Lepadidae
JII:’ 5 str)" and (p. 244) "Obviously, this Ozynaspis, or ils allied
Torms, has given rise on the one hand to the recent Poecilosma
and Lepas which have the valves wholly calcified and the umbones
of the scutumn and carina basal in position, and on the other hand
to such forms as Conchoderma and Alepas, in which the valves
are decaleified and degenerate, but the umbo of the scutum
vemaing subeentral. It 1s noteworthy in this case that Poseilnsma
and Lepus have no doubt arisen independently, since, although
tzxt-;rn.-‘t!i}r they are similar to eaclt other, internally Lepas bia
decidedly more related to Conchoderma and Alepas than to
Poeetlusme.”  As 1 have alse poinled out above there must
Em~i" connection befween the gencva Sealpellum, Oeynaspis
Trilasmis (Poecilasme) and the allied Octolesmis and
Megalosma. 1t may be possible that Oxynaspis, which genus
a5 treated above in ilhis paper, is rather split though ﬂnT}:
comprising a few species, has given rise to such different series
as Tridasmiz (Poecilazma) and allied {forms and Lepas and its
allies. Bub as we know too little of the fossil forms of these
genera especially Oxynaspis, 1 have preferred as in my earlier
papers not to construet a phylogenetical tree, which must always
be & rather dubious thing,

_ Above 1 have, as in my carlier papers (1921 ; A
]gelnntmi out that it seems not to be Eu[_tabs'tc{tu 'taI::T duggi;ﬁ];
mt’Eereq}t genera as Lepas, Heteralepas, Qrynaspis,. Tri!r:;?mr's
and ﬂI[}::d genera under the same family as done by Broch (1922
and 1851). In this paper by F. Hiro p. 244 a similar upinionﬂ
which may be cited, is found: “Broch (1922) also is rather
against the view that the Lepadidae (s, str.) should be split up
miu f;nqls gzinups. %ut ii] .’SE!E!ni_llS Itc- me advisable to subdivida

= Tamily, to consider the openetic relati i -
different forms included in it.E e

Family LEPADIDAE (Darwin) Nilsson-Cantell,

Genus Lepas Linné 1767,
Lepas anserifera Linné, 1767.
New loeality: Butang Archipelago, Peninsular Siam, 1911.

c[rnge;:erﬂl typical specimens with 6 filamentary appendages on
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Distribution: Pelasic in tropical and temperate s2a,
Tamily HETERALUPADIDAE Nilsson-Cantell, 1921

Cenus Tieteralepas Filsbiry, 1807,

Heteralepas (Heteralepns) gigas Annandale, 1905.

Alepes gigas Aunandale, 15045

Hetoralepas gigas Annandale, 15616,

This species, characterized by ils larpe gize, is hera
represented by a specimen from the same loeality as given by
Annandale (1918), who also has studied similar specimens from
the Bafles Museum. It is indeed a diffienlt thing to make out if
2]l the species of the genus Heteralepas are good ones. Reparding
thias one it is possible that it only represenis older specimens of
another earlier known species. But because it is possible to
identify Annaudale's species there is mo reason not to regard
it as a separate spocies, To the deseription of the inkternal parls
given by Annandale (1905) nothing need here he added.

Locality: 10° 22 0" 8. Lat., 120° 7 30" E. Long. Depth:
298 015 m. Foltom temp.: 1319 €.  One specimen together
with Se. persona. (Larvlier reported on by Annandale, 18045,
1916).

Distribution: dMalay Archipelago.

Heteralepas (Heteralepas) japonica (C. W, Aurivillius, 1894},
Syn. Nilsson-Cantall, 1927,

Several speeimens of the genus Heteralepas must in my
opinion be referred to Fl. juponica, a species eritically studied as
regards synonyms by the author (1927). In the long peduncles
{he individuals agree with the forma indica of japonica.

loncerning this species there is a study by Nilsson-Cantell (1927,
p. 756) : “H. indica is therefore only included here as a forma
indicn of jeponica, and then concerns individuals with long
peduncle. Possibly this variation need not be specially treated of
in a future revision.”

An examination of the internal parts shows, as gtated by
the author (1929), that the supposed difference befween H.
japonica and indica in the number of serments of the shorfer
rami of cirrus V. and VI. is not sufficient to distinguish those
speties,

Locality: 10° 22’ 307 S, Lat., 120° 7" 30" E, Long. Depth:
938-915 m. Botlom temp.; 13.1° C. This locality is alrveady
nated hy the author 1927 for specimens in the Netley Hospital

collection.

Mus: 0, 1934, [55]
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Diglyibution: Japanese-Malayan waters, Indian Ocean
(eastern and wostern paris).
Heteralepas (Pavalepas) lithotryae (Ioek, 1907). Textfig, 2.
Alepay lithetryee Hook, 1907,

Dhiseussion and supplementary description: The subpenus
Paralepas of the genus Heferalepas s well defined from the
subgenus Heteralepas by the shape of the civei. Several species
of the former subspecies have now been described. Their
identification seems fo offer considerable difficulty as the
differences are not very great.  If muzt thus be rather doubifal
if all are good species, desevibed as they are Trom one or few
specimens. But I think it is better to follow Broch who, with
some hesitation, has described (1922) 4 new species on rather
small differences, than to try to rank them under earlier known
species, which will obgeure Turther identifications. In this
collection there was a small Ieteralepas speeimen situated on
the seutum of a Lithotrya wicobarica from the Malay
Archipelago. The specimen in the present collection agrees well
with a specimen also from L. nicoberice from lhe same region,
which is deseribed by Hoek (1907) under the name Alepas
lithotryae, As pointed out by the author (1927) this specics
belongs to the subgenus Purefepes. In the following supple-
mentary desceription reasons for this determination are given.

The fact that both Hoek's specimens and this one are taken
from L. nicobarica in Malayan waters suggesls that they possibly
are identical, as no other Puralepas have been taken from that
substratum.

As in Hoek's specimen there 1s no well-defined limit bebween
the capitulum and the peduncle, as seen from the fisure hore
given. The figure given by Hoek is not quite similar to mine
here, but this may be due to differences in contraction of the
musculature by the preservation or to differences in ape. No
carinal cresl is to be seen. The orificium is extremely TArTOW,
as in the type, and not protuberant. No scuta ave present but
they are indicated in the chitin. The carinal margin of the
capitulum is strongly bowed. The occludent horder is a litile
convex beneath the orifice.  In Hoel's specimens the surface has
a reticulation of delicate siriae not seen in my specimen which
has a smooth cuticle, certainly this iz alzo a character due to
contraction of the animal. The peduncle is here of about the
same length as the capitulum without any well-defined limit.
As seen from the figure (Text-fig. 2) thereis a slight longitudinal
depression on the peduncle and a similar one between capitulum
and peduncle due to eontraction during preservation,

[ B6] BULL, RAFFLES
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Mensurementys of the speeinien i pim. !

Length of capitulum N N 4
Breadth of caplinlum = N 4
Length of peduncle - it 4.5
Breadth of peduncle £k o 2.8

Tekl-flg 2. Heteralepos (Pareleprs) lithetryoo (Hoek, 1907).

u. i Interal view. b, Labrom with palpi. ¢, Mandibla.

B O N aedilact, & asita TH

Aswill be seen the type specimen is much 51115111?1; the largest
measuring only 4.5 mm. in total length. Perhaps in these small
specimens the peduncle has not attained its normal shape.

Mug. 8, 1034, [57]
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Internal parts: A stoudy of the month-parts and eirri riva
good agreement. Bub as the preservation of the interior of tha
animal was not very good I was not sable 1o comparg tha
filatnenlary and eaudal appends res nor the penis, which parts ara
well-known aceording to the type deseription.

The labrum has small chitinous teeth and delicate haira.

The palpus is short and comieal with bristles along the
margin and at the tip.

The mandible has three teeth and a tooth-like inferior angla,
The small spines mentioned by Hoek along the upper margin of
teeth 2 and 3 as well as the upper margin of the inferior angle
are also found here. Also along the lower margin of the same
teeth small additional {eeth are placed.

The maxilla I. has two strong spines above the rather distinct
noteh, with few hairs, Below the noteh there are strong spines
arranged in double rows. Barlier I have discuszed the differences
between the mouth-parts of diferent penera of cirripedia, In
this study I have found that the maxilla 1. of these two subgenary
are slightly diffevent, Heleralepas having the lower part more
prominent than Parelepas, but it can also he stated that the
differences are not so important in this respect as there ara
sometimes transitional forms between the two. Broch also
menlions (1922) two types: The subgenus Heteralepas with the
noteh more distinet and the subgenus Paralepas with a small
or rudimentary notch, the differences being due to the more or
less projecting lower part of the front margin of the maxilla,
In the species H. lithotryne and H. dubia Broch, 1922, of the
subgenus Paralepas the notch is broad and the lower part
projecting as in the subgenus Heferaelepas. This shows that as
regards the maxillae there are no great differences hetween these
subgenera, which are however in other respects well separated,

The maxilla IL has the front edge straight to convex with
a continuous row of long spines conlinuous with the spines on
the rounded extremity and the front part of the upper margin,

Number of segments of the cirri:

1 I1 | 111 ‘ v | v | VI | Caudal appendage

Lost

=l [ 1 .
u| Li' 7[ 3.! sll 7| H‘ g n| sr a| 6
1

The cirri are extremely short and in this species nearly
straight as asserted by Hoek. The first pair shorter than the
following agrecing in details with the original description. The
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following eirri have nenrly equal rami. The distal segments
have strong clawlike spines of imporiance for catching the food,
because the cirri from their shortness are unsuitable, As in the
l¥pe specimens the ehrri V. and VI are shorter than the
foregoing. The caudal appendages in the specimens of this
collection were lost.  According to Hoek they are a little longer
than the pedicel, having five segments. 'The penis is also lost
but has, according to the original description, spines of peculiar
shiape.

Aceording to Hoek the type specimens were attached to the
valves (Text-fig. 2) even on their inside, thus being a source of
inconvenience to the host. This gpecimen was placed on the
outside of the left scutum near to the orificium, a good place
indesd for catching the planktonic food of the Lithotryn.

Hoek speaks about the relation of this species to Heteralepas
quadrate, but since the revision of the old genus Alepas by
Pilsbry this does not hold good as H. lithelryae is a typieal
Paralepas and A, quadrata a typical Heteralepas.

New locatity: Christmas Island, Indian Ocean, Oct. 1932,
Old locality: 2,700 m. N. 185° E. from south point of South
Lucipara Island.
Family TRILASMATIDAT 1, nom,!
{ =1 Bf.’:,?ﬁ Poecilosmatidae Annandale, 1909, Nilsson-Cantell,
Genus Octolasmis Gray, 1825,

Octolasmis warwicki (J. E. Gray, 1825).
Syn. Milsson-Cantell, 1928,

During a study of a large collection of Cirripeds belonging
to the Amsterdam Museum much material of 0. warwicki from
several localities in the Malay Archipelago was registered. In
a paper by the author on thiz material, not yet in print, the
question whether O. warwicki and 0. nisrsfrassi are good specics
is discussed. As it is possible to distinguish them, especially
by the rather different shape of the terga, they must be kept
as distinct species.

One specimen from the cheliped of a living Porfunus
pelagicus may be noted as it i3 one of the largest I have seen,
measuring in the length of capitulum 10 mm., in breadth of
capitulum 7 mm., in length of peduncle 2.5 mm. and breadth of
peduncle 3.5 mm,

L According to Pilsbry (1828) the penus neme Pocetlammn is rejected
and the older name Trilasmis teken up. Consequently the family nume
must be changed to Trilosmntidoe.

Mug, 9, 1934, [B59]
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New locolities: Tanah Merah, Singapore, 1909, The

apecimens were found attached to a erab.
Siclap, Bingapore, June 1933, O it i
S rapore, 11934, le specunen on the che
of FPor unus pelagicus. Aetiped
Digtribution: South China Sea to Indian Ocean,

Octolasmis nierstrassi {Hoek, 1907).
Syn. Nilezon-Cantell, 1627,
New loeality: 5° 59 6 N, Lat,, 99° 87 337 1 Lan
o BT AN, LAk, ok 4 . Depth:
Td m. Bottom femp.: 25° C. Bettom: Dark gray mgﬂ. >
ci.!z'afir;.emmmm are attaclied fo a red aleyonarian and to Bolawus
Diistribution: Malay Archipelago, Pevsian Gulf, J apan,

BALANOMORPHA Pilshry
Family BALANIDAE Gray.
Subfamily BALANINAE Darwin.

Genus Balanus da Costa, 1778,

Subgenus Balanus da Costa.
Balanus amphitrite variepatus Darwin, 1854,

. This species, originally deseribed from specimens from New
Zealand, reenra and is diseussed in the afore mentioned paper b
the authu; on Malayan cirripeds, which is not vel in print H:}e%{r
also mentions in the Siboga expedition specimens of B, am};?xz‘trfte
g]u:rw:ng resemblance to variegatus. The most typical charvacter
is the rmlettccﬂuured narrow stripes on the shell eroszed by T.:-fhite
bands. This variety is rather near to B. a. efrra tus, though the
eolonring is dilTerent, '

. There are also in the opercular valves no great diffevences
in these subspecies. 1In the specimens dissected | found en the
scutum a distinet bub short adductor ridge. The spur of the
tergum is rather clongated as in ecirratus, in some specimens i
Is pointed, in others more fruncated, The opercular valves of

B. a. veriegutus from the Malay Archipelaso will i
the ahove mentioned paper of mine. Gl

New localities: Seletar, Singapore. Speci
> i eletar, re. Specimens on Osfren
shells. Singapove. Littoral, Specimens on mussel shells,

Distribution: New South Wales, New Zealand, Malay

Archipelago,

[ 601 Burr. Rarrres
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Balanus amphitrite cirratus Darwin, 1854,

This subspecies has beon discussed by the author in several
papers (Nilsson-Cantell, 1921, 31 b, 82), and is here represented
by one specimen, pale in eolour, thus agreeing with some
specimens from China (Nilsson-Cantell, 1981 b) and some other
smaller apecimens of the typieal purplish brown colonr. The
opercular valves of the specimens are exaclly like those figured
by the author (Nilsson-Cantell, 1921, Text-fig. 65 ¢, d).

New locality: Sinpapore. Littoral. Some specimens
situated on a mussel shell together with B. a. variegatus, other
emaller ones on wood.

Digtribulion: Mouth of Indus, Further India, Sunda Islands,
Philippines, China and Australia.

Balanus amphifrite poecilosculpta Broch, 1951, Plate V, fig. 4,
Text-fig. 8, 4.

Some specimens of a Balanus situated on a gorgonian stem
arree wholly with the recently described forma poccilosoulpta
of B. amphitrite. If we wish to avoid the trouble which is
eaused by the great diffically in identifying the many subspecies
of B. amphitrite it is necessary to give fipures especially of the
opercular valves, In studying the collection of the Siboga
expedition in Amsterdam, one must note that many rather
different forms are included in the two varieties commuinis and
maldyensls of Heoel, If consequently for instance a specimen
is taken up under the name B. amphilrite moloyensis and no
fipures of the opercular valves and the shell are given it is not
possible for later investigatoras from the literature only to know
the exact appearance of the specimen. 'To avoid mistakes figures
arve here given showing the entire agreement with those given by
BEroch. Inthe Siboga material I have seen specimens rather like
these but rvanged under B. a. moaloyensis. Ancther species, B.
minwtus Hoek, 19138, re-identified by Broch, 1922 and Nilsson-
Cantell, 1925, is rather like B. & poecilosculpte but well
distinguished by the shape of the opercular valves. Perhaps
B. minutus is only a Malayan form of B, amphitrite, an opinion
expressed by Broch, 1922, p. 820,

In the individuals here deall with the shell iz laterally
compressed. The specimens, which are fixed on a rather thin
gorgonian stem, have consequently the bases externally concave
taking their form from the substratum.

Mus. @, 1984, [ 61]
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Measnraments of gome specimens 31 mm.

Carino-rosiral length Heinht
i i i oo 4
b ol i TR i
7 1, - vy BB

These specimens are thus smaller than these studied by
Broeh, who mentions a carino-rostral length of 10 and 8 mm,
vespectively, As T found eggs in initial development the

pecimens are mature.  This form certainly attains ne large size.

The markings on the shell are rather typical, as seen from
the photographs here given, showing good agresment with
Broch's figure, The compartments are porous like the baais,
a condition tyrieal for all species belonging o this section of
Halpnus,  The vadii ave execeplionally broad, somatimes coloured
in the same way as the compartments. The opercular valves
agree completely with the {igures given by Broch as seen from
text-fig. 8 which is exactly like & copy of Broeh's. The scutum
has only a weak indication of an adductor ridge, otherwise
internally no seulptures.

Text-fig. 3. Ralenus amplhiteits poceilosculpte Broch, 1031,
a. Right scatum.. b, Right tergum.

Internal parts: The mouth-parts may here be deseribed and
figured.. The labrum has according to Broch three teeth on each
side of the notch. On dissecting two speeimens 1 found in one 2
teeth on one side and 4 on the other, in the second specimen 4
teeth on each side of the noteh. Varviation in this respect is
rather common in several species of Baolonus, The palpus is
typical, being clubshaped.

[ 621 Bune. Rarries
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Text-fig. 4. Palanus omphitrite poesilossulpta Broeh, 1931,
a. Labrum, b, Palpus, o Mandible. . Maxilla T. e Maxilla 1T,

The mandible and the maxillae arve of the common lype, as
stated by Broch, In maxilla 1. I found in these specimens a
small hardly distinguishable notch., Figures are given for

comparison.
Nunther of segments of the elrri:
‘ I‘I.'A| v ‘ V1

Carino rostral ]nngth!
& mm. o
Height 51 mn |

Size I | 11 ‘ ITT
T
i 1| 0 | 10 11

|1'B 21|23 4| 26| 28

As no notes are given in the original description concerning
the numbers of segments a comparison is impossible, But I
believe there is no great diffevence in this respect. The armature

Mus. 8, 1934, [G3]
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of the third eirrus mentioned by Broch is here also trgced,. ‘The
lorrer civri have 8 pairs of strong spines and sometimes a fourtly
pair of very small spines on the front edge of the serments,
New loealify: 1° 25 37 N. Lat., 1020 53 |, Long, Depth: 85
m. Boltom temp.: 21° Q. Bottom: Grey mud, T lte specimens
were collected on cable from C.°S. “The Cabla”, 119 3.
Distribution: Malay Arvchipelago, South China,

I]ulnéms amphitrite rafllesi n. subsp. Plate V, fig. 5, b, Text-fig,
o, 6,

- Diggnosis: Shell originally smooth with longitudinal vielat
stripes, without horizontal bands. Older specimens more
corroded without stripes and of a gray colour. Radii wal]
developed with oblique suminits, in older specimens more ohliqua
due to denudation. Cempartments well caleified, vemarkahly
thick. Seutum with 2 strong artienlar ridge and adductor vidgs
extending from the apex over a lavge part of the valve. Cavite
for the adductor musele deep. Below the adductor ridge there
are Lwo smaller ridges, the lower near to the very indistinetly
marked pit for the lateral depressor musels, Tergum externaily
with a slight broad longitudinal furrow, Spur well developed
rvounded, Labrum wilh fom teeth, the first placed in the noteh.
Maxilla 1. without distinel noteh below, nol much projecting,
Cirrus IIT, with small teeth on the front edge of the segments,
Longer cirri with four pairs of spines on the front edge of tha
sepments.

Deseription: Some specimens of a Balanus situated on
mangrove from Pulau Sakra, near Singapore seem on a
superficial examinalion not to belong to any of the already
deseribed subspecies of B. amphitrite, to which species they
be:lung as secrl on an examination according to the key piven by
Pilshry (1916). After a more eareful study of them I must
regard them as a new subspecies as they do not agree with any
other known subspecies. As earlier pointed out { Nilsson-Cantel],
1521) I cannot agree with Hoek in uniting the Malayan forms
under the two varieties (sensu Hoek) eommumis and maloyensis,
A study of his material in Amsterdam shows that there are many
different forms included in thosa varieties, I think it is best to
£ive an exact deseriplion of this subapecies to facilitate Turther
identifications. The differences in the charaeters are indeed not
very important but if they are summed up they are sufficient to
institute a new subspecies.

Mensurements of some specimens in i,

carino-rostral digm. height
holotype .t 28.5 12
paratvpe n 12 6
paratype e 215 16
[64] BuLL, RAFrLEs
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Trom this it appears that this subspecies can attsin
considerable size. Pholographs are given to make it possible to
identify them laler. A smaller paratype was of interest as
showing belter than the larger specimens the original colour of
the wall, which is smoolh with violet lengitudinal stripes on a
lighter and somewhat red coloured ground. The stripes are not
crpssed by hovizontal bands. In this the variety agrees with
several subspecies of B, amphitrite. In the older specimens the
colour and stripes ave havdly seen, as the wall is rather corvoded,
The colour seems now to be grey. The shell is conical with a
lavge rhombiform orificium generally toothed. The compart-
ments are very strongly ealcified and thick. The tubes are not
much filled up, having in the upper pavts transversal septa.
Interior ribs of the pavietes all continuous with septa in the
wall., '

The radii in the small specimen are well developed with the
upper summit oblique.  In the older specimens the radii are more
corroded especially in the upper part. They thus seem to be
rather narrow, which in reality is not the case.

The alae are of the typical shape and like other parts of
the wall thick. The basis is thick and porons at leﬂaf in the
radial part.

The opercular valves are thick like the compartments.

The seutum has externally distinet growth-ridges not vory
strongly marked. Internally the scutum is very strongly
sculplured, a chavacteristic feature for this speeies.  Tha
articular ridge is very strongly developed, about half the height
of the valve, sometimes shorter.  The adductor ridge is also very

Text-fig. 5. Balenus amphitrite vafilesi n. subsp,
a. Right scutum, b, Right tergum.

Mus, 8, 1934, [65]
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sbrongly developed, extending up to the apex of the scutum. A
small furrow is seen belween the two ridges. The pit for the
Iaterpl depressor muscle is mavked by a very small ridee, and
i5 thus rather indistinel. Delow the adductor ridge a shorter
ridee is seen.  This little ridge is traceable in several subspecies
of &, omphitrite. . .
The terpum externally has growlh-ridees and a slight
longitudinal depression not Tolded in, The spur is well developed,
sometimes a little shorier than is fizured for the holotype. Tha
extremity of the spur is rounded off, its width -about a fourth
of the basal margin of the tergum, a measurement given by
Darwin for the species. This is however, as pointed out by
Darwin, a variable charvacter as measurements up tq a third ars
found in soma subspecies. The articular ridge is also here
strongly developed. The articolar furrow is deep as in te
seutum. The crests for the depressor muscle are moderately
developed. The terpum thus differs from what 1 earlier found
in B. . conmanis, to which these spocimens come nearest,
Inteynal porie. Labrum with three teeth on ench side of the
notch. The tecth are not very strongly developed in the
specimens dissected. On both sides of the noteh there is moreover

n small tooth.

. =
[

Text-fig. 6. Balanus amphitrite vafflest n. subsp.
. L:l:-xi.'u,'!lrni,:x b £i:‘nlj:"uﬂ. i M}lndiﬁle, d. Maxilla I. e, T?iaxi]ia 1.

[66] Burn, Rarrres
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The palpus iz {ypical clubshaped vith a distal longitudingl
row of long spines externally. I do not consider the differences
mentioned by Hoek (1913) between the var. communis and
meleyensis, the former with one row of distal spines the latier
with a double row of such spines, of great systematic value, I
heve not in my studies of several subspecies of B, amphitrite
found these differences befween the palpi,

The mandible has three strong teeth and two smaller ones,
the fifth confiuent with the lower angle. Teoth 2 and 3 are
double. The other mandible has the testh loss distinetly marked,
a difference which is due to detrition. A study of specimens
which have newly cast off the old chitinous cover, shows more
distinet, teeth, a feature which must be attended to in svatematic
studies on this group.

The maxilla 1. has a vather straight edge, i.e. the lower part
of the front edge i= nol very projecting hut provided with
stronger teeth. The noteh below the upper spines is scarcely
distinpuishahle,

The maxilla II. is of the shape typical for Balanus
ampiitrite.

If these specimens should be ineluded under one of the
varieties of Hoek it is nol easy from the mouth-parts to decide
under which. The palpus agrees according to Hoek with var.
communis, the maxilla I more with var. malayensis. J udging
by e:{tei'rnal characters there ave also similarities to both varieties
of Hoels,

Number of segments of the ciyri of the holotype:

111 [ v v | Vi

1 ‘ 11 I

14 le 1ui ml' 17 :lel 4o | aﬂi..ll :1E|| [ a8

The number of segments in this large holotype is & little
higher than that stated by Hoek, for B. amphitrite, cerlainly
depending on the fact that Hoek studied individuals of smaller
size. The small recurved teeth on the front edge of the cirrus
ITI. often found in Balanus amphitrite, as in other species, is
also present heve but the {eeth are not zo strong, The longer
cirri have four pairs of spines on the front margin of the
segments.

Locality: Pulan Sakea, near Singapore. Specimens on
mangrove. May, 1953,

Muz. 5, 1654, [ 67 ]
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Subrenus Chirona Gray

Balanus amaryllis Darwin, 1554 forma euamaryllis, Broch,
1923;

New lopality: 5° b9 67 N, Lat,, 99° 8 33~ I, Long. Depth:
T3 m. Bottom temp. 25° C. DBottom: Dark grey mud. Large
specimens adhering to a cable, with B. ciliatus situated on the
wall, Collected from C. 5. “The Cable"., 9.2.33.

Distribution: Malay Archipelago, Indian Ocean, Japan,
China, Northern coast of Australis.

Subgenus Solidobalanus Hoeel, 1913,

Balanus ciliatus Hoek, 1913, Plate W, fig. ¥, Text-fig. 7.
Halanue eiliatus Hoek, 1018, Nilsson-Cantell, 1925, Broch, 1981,

Supplementory deseription: This species is desecribed by
Hoek in the Siboga Expedition from individoals of a rather small
size. Later on the species is dealt with by Nilsson-Cantell, 1925,
The largest specimen of this collection from the Raffles Museum,
Singapore mensuved 8.3 mm. in carvino-rostral diam. Broch,
19231, described individuals with a diameter of ¥ mm. The
present eollection eontaine individuals of different ages and seems
to me to be the best made up to now. This speeies thus attains
the ordinary size of B, amphifriie.

Measurements of some specimens in wum..

Carire-rostral lergth Height
(i " o - 4.5

12 i i (.

15 - i s 7.

13 T i a.

The colour of the specimens is nearly white. Sometimes ag
stated by Hoek light reddish, with the 1y pical vertical narrow red
glripes. The radii in these specimens are while, in Hoelk's
deseription “more or less distinetly orange-coloured.” This may
be o variable charvacter as I (1925) found specimens with the
radii white or eoloared.

The structure of the compartments is as stated in the type
deseription. Thus the pavietes, radii and basis are without pores.
The radii ave broad with obligue summits. The internal surfaea
nfd the thick compartments has strongly developed longitudinal
ridges.
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Text-fig. 7. Belanus eifintns Hoels, 1813,

z, b, d. Right terga, e, Right seutum.

The opercular valves: The scutum of these specimens aprees
wholly with the description earlier given. Figures are given for
eomparison, In older specimens the pits for the adduelor and
lateral depreszor muscles can be traced, The addoctor ridge is
rather indistinetly marlked.

The tergum has & gpur showing some variation due {o age.
In younger individoaals it is rather pointed, in olider ones more
rounded with small tooth-like projections. (Compare also
Nilgson-Cantell, 1025). For Turther identifications some figarea
are given.

Internal paris: The mouth-parts agres in all particulars with
the deseription given by Hoek, 1913 and Nilsson-Cantell, 1925,
The same i8 also established as regrards the cirri.  Beeause these
individuals are of larper size it iz to be expected that the number
of the segments especially in the longer cirri will be greater.

Mus: &, 1824, [69]
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A compnrison hefween specimens from this eolleetion and Hoek's
may Lo of interest,

g Ry T Rmm R e W ——
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It ia of interest to note the presence of small recurved tecth
on the front edge of the semnents of the civrus III. They are
also established for civrus IV. These teeth are not found in
B, auricome, Broch (1831 p. 7T2) says with regard to this
character the following: “Nilsson-Cantell (1925) expresses his
doubt as to the validity of the two species (E. auricomn and
ciliatus) although he himself, after examination of B, eilintus,
cmphasizes the existenee of *nach unten serichtete Ziline” in
the longer ramus of the third eirrus, and savs that "solche werden
nicht bei B, auricoma angereben,  This evidently must be looked
upon as a decisive sapecific character I hold it not impossible
that the two species are distinctly separated, but I do not think
the absence of these feeth en the civri is a character of pgreat
spocific value. On studying several species of the genus Balanws
ona must note that these teeth on cirri 111, and IV, ave rather
common in several species though very differently developed.
Possibly the teeth may be belter developed in older specinmiens.
Perhaps also there existz a relation between the presence of these
teeth in some individuals and an environment in which tha
orificium ecan easily be overgrown,—a feature of intersat for
investigalors, who are able to study the species alive in their
natural surroundings, In some specimens of this collection the
wall is partly eovered by sponges. In the very small specimens
gtudied by me (1925) the teeth are very rarely developed.

New docality: 5° 597 6% N, Lat., 99° 8 38" E. Long, Depth:
78 m. Bottom: Dark gray mud. FBoftom fenmp. 25° C. Several
specimens adhering fo a cable, some fixed on B. wmaryllis
euamaryliis.  On some specimens smaller Octolasmis nierstrasei
wera situated. Collected from C. 8. “The Cable”, 9-2-35.
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Distribution: Malay Archipelamo, Japan.
Subfarmzily TETRACLITINAL Nilsson-Cantell, 1921,
Genna Tetraclita Schumacher, 1817,
Tetraclita poresa viridis Darwin, 1854,
Byn. Milzsen-Cantell, 1921,

New localities: Raflles Lighthouse, Sinpapore. Coll, 1808,
Three specimens.

Butang Archipelago, Peninsular Siam. Two specimens on a
Patellid,

Distribution: Dilficult to state exactly. Known from West
Indies (Broch, 1952), Japan, China, Malay Archipelago,
Australia, West Africa ? (Pilsbry, 1916).

Subfamily CrproNiBlNAE Pilsbry, 1916,

Genua Chelonibia Leach, 1817,

Chelonibia patula (Ranzani, 1818),

Netw locelity: Raffles Lighthouse, Singapore. Coll. 1898

Two specimens.

Distribution: Meditervanean, Atlantic, Malay Archipelago,

Australin.

LITERATURE

Annandale, N,, 1905. Malaysian Barnacles in the Indian
Muszeum with 2 list of the Indian Pedunculata.—
Mem. Asiat, Soe. Bengal. Vol. I Caleutta.

—— ., 1908, Tlustrations of the Zoology of the R. 1. M. 2.
Ship “Investigator” Crust, Int. Pt. PL 1IL
Caloutta.

, 1909,  An aceount of the Indian Cirripedia Peduncu-
lata. Pt, I. P'am. Lepadidae {s. str.)—>Mem, Ind.
Blus, Vol. 11, No. 2. Caleutia,

, 1914, New and interesting Pedunculate Cirripedes
from the Indian Seas—Rec. Ind. Mus. Vol. X.
Calcubba.

——, 1916. DBarnacles from deep-sea telegraph ecables in
the Malay Archipelago.—Journ, Straits Branch
Roy. Asiat, Soe, No. T4, Singapore.

Aurivillius, C. W. 5, 1894, Studien iiber Cirripedien—K. Sv.
Vet. Akad. Handl, Steekholm, 1893, Bd. XXVT,
No., 7. Stoclkhaolm.

Broch, Hi, 1922, Papers from Dr. Th. Morlensen's Pacific
Expedition 1914-16 X. BStudies on Pacifie
Cirripeds.—Vidensk. Meddel. Dansk. naturh.
Taren.,, Bd. 73. Odensee.

Mz, 0, 16984, [71]




G A, NILSSO0N-CANTELL

1981, FPapers from Tvv. Th, Mortensen's Pacifie
Expadition 1814-16. LVL Indemalayan Cirri-
pedia—Ibid, Bd. 91. Tsobenhavn.

Calman, W. T, 1918, On harnacles of the penus Sealpellum
from deep-sea telegraph cables—Ann. Mag, Nat.
I{izt. Ser. 9, Vol L. London.

Darwin Ch., 1851. A Monograph on the sub-class Cirripedia.
1. Lepadidae, Landon.

, 1854, Ibid. Il The Balanidae, Verrucidae ete. London.

Gruvel, A, 19(]5% Monographie des Cirripedes ou Thécostraces.
ar1E.

Hiro, F., 1931, Notes on some new Cirripedia from Japan—
ilem. Coll. Sei., vol. VII B, no. 8. Toyobo,

— 1933. MNotes on two interesting pedunculate Cirripeds,
Malueolepas  conchicole 1. gel. et sp. and
Koleolepos evis (Hiro), with remarks on their
avstematical position.—Ibid. vol. VIII B, no. 2.
Kyoto. '

Hoek, P. P. €., 1885, The Cirripedia of the Sibaga-Txpedition.
A.  Pedunculata. Sibopa-Expeditie.  Monogr.
KX XKIa. Leiden.
., 1913, 1bid. B. Cirripedia sessilia—lbid. Monogr.
KIIlb. Leiden.
Nilsson-Cantell, C. A, 1921 Girriper‘ien-Etur‘tien,-—EnDL Bidr.
fr. Uppsala. Bd. VIL Tppsala.
, 1925, Neue und wenip bekannte Cirripedien.—Avk.
Zool., Bd. 18 A. Stockholm.
. 1927. Some Barnacles in the British Museum (Nat.
Hist.)—Proee. Zool. Soc. Pt. 8. London.
. 1928, Studies on Cirripeds in the British Museum
(Nat. Hist.) —Ann, Mag. Nat, Hist. Ser. 10, Vol.
11, London.

, 19031 a. Cirripeds from the Indian Ocean and Malay
Avchipelago in the British Muszeum, (Nat.
Hist.) London.—Ark. Zool., Bd. 23 A. No. 1b
Stockholm.

. 1931 5. Revision der Sammlung recenter Cirripedien
des Naturhistorischen Museums in Basel.—
Verh. naturf. Ges. Basel Bd. 42. Basal.

. 1932, Cirripedes (Addt. part)—Résultats scientifi-
gues du Voyage aux Tndes Orientales Néer-
landaises de 8. A, R. Je Prince Léopold de
Belgique—Mém. Mus. Hist, nat. Belr. Hors
Qar. Vol 111, No. 10. Bruxelles.

[72] Bunl, RAFFLES




. 1838, Foologische RErpebnisse einer Reize nach
Bonaire, Curacac und Aruba im Jahre 1920,
No. 12. Cirripeds from Bonsire—¥%ool, Jalirh,
Syst. Bd. B4, Hit. 3/5. Jenw.

Pilsbry, H. A, 1907, The Barnacles (Cirripedia) eontained in
the eollections of the T, 8. National Museum.—
Smithson. Inst, U. 8. Nat, Mus., Bull. 60.
Washington,

, 1916, The sessile Barnacles (Cirripedia) contained
in the colleetions of the U, 8. National Museum,
including & monograph of the American
species.—Ibid. Bull. 93, Washington.

————, 1828, Littoral Barnacles of the Hawaiian Islands and

. dapan—Proc. Acad. Nat. Sei. Phil, wvol
LEXIX, 1927, Philadelphia.

Sewell, 5. B. 8, 1926. A study of Lithotrya nicobarica
Reinhardt—Iec. Ind, Mus. Vol, XXVIII, Pt
V. Caleutta.

Stebbing, T. R. R., 1900. On erustacea brought by Dr. Willey
from the South Seas.—Zool. Results based on
material from New Britain, New Guinea,
Laoyalty Islands and elsewhere 1895-97, Part
V. Cambridge.

Totton, A, K, 1923. Antipatharia (and their cirripede
commensals} —Brit, Mus, (Nat Hist,), Brit.
Antarct, (“Terra Nova") Exp. 1910, Nat, Hist.
Eep. Zool. V. No. 8. London.

Withers, 1. H, 1928. Catalogue of Fossil Gi_rriPeﬂia in the
Department of Geology, vol. 1. Triassic and

P Jurassie, Bril. Mus. (Nat, Hist). London.

EXPLANATION OF PLATE V
Fig. 1. Seolpeltum stcarngt var. dnerme Annandale, 1905,
apecimen, lateral view. Size 1/1.
Fig. 2. Sealpellum persone Annandale, 1916, Specimen, lateral
view. BSize 1/1.
Tig. 3. Scalpellum: soeiabile Annandale, 1905, Specimen,
lateral view. BSize 1/1.
Fig. 4. Balanus amphitrite poecilosoulpla Broch, 1921,  Speci-
mens on a gorgonian stem. Size 1, 8/1.
! Fig. 5. Balenus amphitrite vefflesi n, subsp., Specimens, lateral
fi yiew, Size 2/1.
Fig. 6. PBalanus amphilrite rofflesi n. subsp, Specimens, apical
view. Sizo 2/1.
Fig. 7. Balanus cilintus Hoek, 1913, Specimens, lateral view.
Size 2, 2/1.
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