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Preftice.

My studies on the Brjozoa collected by Professor Dr. 
S ix t e n  B o c k  in Japan and the Bonin Islands were begun 
as early as the year 1934 at the Zoological Institute of the 
University of Uppsala. But soon m}r interest became attached 
to another problem namely the pol}Tmorphism of the Bryozoa 
(S i l é n  1938). Thus the g-reater part of the present -work was 
made in tlie years 1939—1940 at the Invertebrate Department 
of the Swedish State Museum, Stockholm.

I  am indebted to Professor S. B o c k , Stockholm, and Pro
fessor T. G i s l é n , Lund, for their kindness in placing1 at in}7 
disposal the collections of Br}T〇zoa made during* their Japanese 
expeditions. Professor N. y o n  H o f s t e n , the director of the 
Zoological Institute at Uppsala, helped me in every way 
during' my stay there, and I •wish to express my sincere thanks 
to him for his unwavering- interest. Professor S. B o c k , the 
director of the Invertebrate Department of the State Museum, 
made it possible for me to accomplish my work; lie provided 
me with a place of work at liis institution and with material, 
and lie lias never ceased to encourage my work in every 
possible manner. For all his kindness I  wish to express my
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deep gratitude. Owing to liis kind negotiation Mr. S. Svedén, 
the preparator at liis institution, made the photographs and 
Miss Dagnt Berg has helped me by going through the text- 
figures, for which services I am deeply obliged to them both.

To Fil. lcancl. H. Stukzen-Becker and to Mr. M. E,. Snodin, 
M. A., I am indebted for looking- throngh the translation into 
English.

On different occasions, the »Swedish Eoyal Academy of 
Science and the University of Uppsala have aided me by the 
award of scholarships whicli have made it possible for me to 
continue mj work.

Introduction.
Tlie researches made in an earlier work of the author 

(Silen 1938) were to some extent founded on a collection of 
Cheilostomata Ana sea from Japan. At that time the system
atic examination of the collection was omitted, with the 
exception of the description of two new species. In the 
following this collection will be described from the systematic 
point of view.

The collections under examination include that of Professor 
Dr. S. Bock, Stockholm, 1914 (b.y far the largest, and owned 
by the Zoological Institute, Uppsala); tliat of tlie »Veg.a»- 
expedition of 1879 (owned by the State Muséum of Natural 
History, Stockholm); and that of Professor Dr. T. Gislén, 
Luncl, 1930 (distributed between the institutes already named). 
In addition other small samples are examined.

The localities at whicli specimens were collected have been 
compiled into the following，list. In the description of a 
species, under the beading of »locality», is given the geograph
ical region or regions and the depth in whicli it was found, 
and one or more numbers referring to this list, where more 
detailed data are to be found.

X ： »Yega»-exp., 1879.
1. Japan, Tokyo Bajr, 115 m., mml. 1!/i〇.
2. » Kiuscliiu, Mitsu, 3一 7 m. 20/i〇.
3. » shells.
4. E ast China Sea, between Nagasaki aud Hongkoug, 90 in., mud. 80/i〇.
5. Malacca Str., long. 103° E., lat. 1°30, N., 35 m., grey gravel. V12.

Captain Suensson, 1890—1893.
6. South China Sea, long. 108° 50' E., la t. 11° 54 5 6 7 8 9 N., 45 in. Bottom temp.

+  26° C.
7. South China Sea, 15 miles off Hongkong, 40 in.
8. Coast of China, on a telegrapli-cable.
9. Formosa Str., l 〇D g. 120° 50r E., lat. 26° N., 80 m. Bottom temp. + 23° C*

7s 1890.
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Loca
lity.

10. Japan, Kiuschiu, Hirado Str., long. 129° 18, E., lat. 33° 10; N. Bottom
tem p. +  11° C.

11. Japan, Kiuscbiu, loug. 129° 15/ E., lat. 33° 157 N., 80 m. 1893.

Prof. S. B ock, 1914.
12. Sumatra, Sabaug, 1 m. 2% .
13. Japan, unknown localities.
14. » Kiuschiu, Kagoshima, Bonomisaki, 9 miles W. —N., l/*i mile N.,

200 in., shells and sand. 13/s.
15. Japan, Kiuscliiu, Goto Islands, Osesaki, 23 miles NW., s/4 mile W.,

long. 128° 14; E., 176 m. Bottom temp. +  13,7° C. 14/s.
16. Japan, Kiuschiu, Goto Islands, 200—300 m. l&/&.
17. » » » » Pallas Kock, 5 miles E.— S., long. 128°

127 E., the coral reef, 135 m. 15/s.
18. Japan, Kiuscliiu, Goto Islands, 28 miles N. V2 mile E. from the

lighthouse of Shirase, long. 128° 50; E., lat. 33° 41; N., 110 m., sand. 
Bottom temp. +  15,9° C. ll/b.

19. Japan, Kiuschiu, Tsushima, 100 m. 17/ß.
20. » » Okinoshima, long. 130° 3; E., lat. 33°51, N., 40 m.,

gravel consisting of shell-fragments. Bottom temp. +  17° C. l9/&.
21. Japan, Kiuschiu, Okinoshima, long. 130° 10r E., lat. 34°2〇r N., and long.

134°2, E., lat. 34° 117 N., 90 and 85 m., shells and sand. Bottom 
tem p. +  16,7° C. and +  16,6° C. 18A.

22. Japan, Sagami, Misaki, from above the low ^\ater mark down to 3 111.,
seaweed etc. A pril—June.

23. Japan, Sagarni, Al)uratsul)o, from above the  l o 'v 、'，ater mark down to
3 m. April—July.

24. Japan, Sagami, tlie settlem ent of Fujita, 1 m. April.
25. » » the 400 m. 6/ô.
26. » « the steep, 150 m., sand and clajr. 7 5 — 7 5 .
27. « ” »SiiDosaki, 30一 60 m., gravel. '7 〇, 18/〇.
28. 》 » Yokuska Str., 135 m. 10/o.
29. » » Okinose, 150—600 m. June-—July.
30. Bonin Islands, Ogasawara, Port Loyd, diver, coral bottom. 23/’7—21/i.
31. » » » NW. from Otojima, 120 111. 31A.
32. » » * W. from P ort Loyd, 100— 110 m., shells and

sand. 3l/i.
33. Bonin Islands, Ogasa\vara, E. from Chicliijima, 100_135 m. Vs.
34. » » » E. from Channel, 120—150 m., gravel consist

ing of shell-fragments. Vs.
35. Bonin Islands, Ogasawara, Taki no-ura, diver or 46— 6 O111. Ju ly—August.
30. » » » Kopepe Bay, diver, coral bottom. % .
37. » » » 2 miles E. from H igashijima, 135 m. 7/s.
38. » » 》 ENE. from Anojima, 150 m. 15/s.

Prof. T. G i s l é n , 1930.
39. J.apan, »Sagami, Jlisaki, shallow -water, sand and gravel. June.
40. » » Aburatsubo, 3 in., seaweed. 20/o.
«II. » » Koatsiro, 3 m., stones. 26/o.
42. » » Moroiso, Ebisliima, 6  m., stones. 20/e.
*13. » » Yoclomi, 100—135 m., sand. 3/e.



Loca
lity.

44. Japan, Sagami, Sen-gen-tsuka, 135 in., stones. 4/〇.
46. » » Okinose, 100—450 m., stoues. 4/〇.
46. » Aniakusa, Tomioka, Ebisubama, above the low w ater mark,

stones. 22/〇.
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various collectors.
47. »South China Sea, Hongkong. Collected by Salm in .
48. » » >》 40 miles N. from Hongkong. Collected l)y J . P e t e r se n .
49. China, Chihli, Peitaiho. Collected by Prof. J. G. Andeksson in Ju ly  1918.
50. Japan, Sagami, Misaki, 300 m. Collected by Dr. S. Bergman  1937.
51. » the harbour of Nagasaki. Unknown collector.
62. » unknown locality. Unknown collector.
68. « Yezo, Hakodate. Collected by H ilg en d o rf .

Those species of the Cheilostomata Anasca which are repre
sented in these collections are to be treated in this survey. They 
belong to 88 different species of which 29 are described as 
new. 5 new varieties are proposed. The species are as follows.

Page.
1. Acanthodcsia boclii n. sp. . . 20
2. A. limosa (Waters) . . . .  19
3. A. savartii (Aud. ) .............. 19
4. Aetea anguina (L .).............. 12
5. A. boninemis n. sp ..............12
C. A. truncata (L andsb.) . . .  13
7. Amasiigia rudis (Busk) . . 80
8. Antropora crccta n. sp. . . .  44
9. Bcania cujmlariensis O sb u rn  98

10. B. discodcrmiae (Ortm .) . . 95
11. » » var. boninen- .

sis nov.......................................95
12. B. hexaccras (Ortm .) . . .  9*4
13. B. magcllatiica (Busk) . . .  94
14. B. mirabilis J ohnst. . . .  98
15. B. pctiolata H a rm e r  . . . 97
16. B. uefjae n. sj)...............................97
17. ?BrcUia qishni n. sp. . . .  14
18. Buf/ula (icntata (Lamx.) . . 105
19. B. h)i(/icauda P Iarm eu . . 108
20. B. ncritina ( L . ) ........................108
21. JS. ])Uf/eti Ron. var. kiuschiu-

cnsis nov................................. 106
22. B. pngcti Rob. var. umbcllh

formis Y a n a g i & O k ad a  107
23. B. subcjlobosa H a i o i e k  . . 105
24. Cabcrca bori/i (Aud .) . . . .  81
25. C. bursifcra O rtm ......................87
26. C. hataii O k a d a ..................... 82
27. C. lata Bu s k .............................. 81
28. C. megaccras Y a ŝaq i Sc

Ok a d a .................................. 85
29. C, sagamiensis n. . . . 84
30. Calcschara levhiscni H a rm e r  22

Page.
31. Callopora canui n. sp. . . .  34
32. Ca))i])t〇])lHcs tubifera n. sp. . I l l
33. Canda foUifcra H ak m er . . 90
34. C. pccicn T h o r n e ly  . . . . 90
35. C. i)cctcn var. scutata H ak- *

m k r .......................................90
36. Caulibuf/ula bocki n. sp. . . 109
37. Cauloramjjhus costatus u. sp. 31
38. C. japonicus n. sp ....................... 33
39. Ccllaria bonincnsis S i lé n  . 70
40. C. punctata (Busk) . . . .  70 
4L diaperia acanthina (Lamx.) 46
42. Ch. Iransvcrsalis Canu &

Ba s s l e k .................................. 46
43. Ch. trcnisvcrsalis var. boni-

nensis nov.................................48
44. Colleiosia radiata (M o ll) . 121
45. Conopcum rcticuhnn (L.) . . 18
40. Copidozoum transvcrsinn n.sp. 41 
4 7. Crass im a n/in a tell a crassi-

marf/inata (H in’cks) var. 
japonica Ortm ........................23

48. C. liuwatac (Okada) . . . .  24
49. C. spinifcra u .s p ........................25
50. Crépis i〇)Hjipes J u l l i e n  . . 69
51. Cribralaria curvirostris n.

gen. u. sp ............................... 122
52. Cupuladria fjuinecnsis (Busk) 61
53. Dcndrobcania biroslrata

(YANAGr k  O kada) . . . 102
54. D. japonica (Ortm.) . . . .1 0 3
55. Electra tcnella H ix ck s  . . 18
56. Ellisina canui (Sakakura) 37
57. E. latirostris u. sp ......................36
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Page. Page.
58. F a rc im in c llo p s is  g ra c ilis  n. 75. S c r u p o c d la r ia  d ia d em a  Busic 89

gen. n. sp ............................ 92 76. S . m a d c ro is is  B usk . . . . 89
59. F ifju la r ia  J iq u la r is  (Jo h n s t.) 77. S. sp a tu la ta  ( D 'o r d . ) . . . 89

var. ja p o n ica  nov................ 115 78. Se))iiIii)ietosl(ias d u b ia  n. gcu.
60. F . m u lt ip o r a  ( S a i c a k u r a ) . 117 n. sp ........................................ 114
(51. ?F. o r tm a n n i  n. sp ................. 120 79. S ip fio n o p o rc lla  a v ic u life r a
02. » F lu s tra »  sp ............................. 56 n. sp ........................................ 62
03. H ia n to p o ra  in te rm e d ia 80. S p ir a la r ia  iu c n is ta n s  n. sp. 69

(Kiricp. ) .............................. 45 81. S . se r ra fa  (M ac G i l l . ) . . 57
64. M e m b ra n ip o ra  tu b crcu la ta 82. S . vcfjac n. sp ........................... 59

( B o s e ) ................................... 17 83. S tcu a n o p o rc lla  m a (jn ila b r is
65. M ic ro p o r in a  a r tic u la ta Bu s k ................................... 62

(Fa br . ) .............................. 67 84. St/)m otu))t ae f/!/p tiacum {A vD .) 90
06. M . c lo m /a ta  ( H i x c k s ) . . . 65 85. Tcgc lla  in e r m ta ta  n. s p . . . 29
07. M . o k a d a i u . sp ........................ 68 86. T crm in o jlu H ira  sa fja m ien s is
G8. M 〇)w p o rc lla  n o d u lifc ra (Oka da) .............................. 55

(IIincks) .............................. 64 87. T h a la m o p o re lla  lio tich a
69. X c l l ia  ocu la ta  B usk . . . . 49 ( O i m i . ) ............................. 64
70. O nychocclla  a n f/u lo sa  (Rkuss) 61 88. T r ic d la r ia  d u b ia  n. s p . . . 78
71. P sc u d o le p ra lia  c llis in a c  n.gen. 89. T . lo n q isp in o sa  (Y ax ag i &

n. sp ........................................ 39 Oka da) .............................. 74
72. P i/n d c l la  b o tiinensis u. s p . . 26 90. T . o cc id en ta lis  ( T r a s k ) . . 79
73. P . tu b u la ta  H a s tin g s  var. 91. T . s ijm p o d ia  (Y an ao i &

tr ia n g u la ta  nov................... 28 Ok a d  a) .............................. 76
74. S a r s iß u s tr a  ja p o n ic a  S ilé n 55 92. T . z ic za c  n. sp .......................... 76

This list of species calls for a few zoogeog-raphical remarks.
The following- species proposed as new are limited to Japan 

and its vicinity: 1, 5, 8, (11), 16, 17, (21), 29, 32, 36, 37, 38, 
39, (43), 46, 49, 51, 57, 58, (59), 71, 72, (73), 74, 78, 79, 80, 
82, 85, 88, 92. Eegarding" the distribution of their relatives 
the following from araong, these species seem to point decid
edly southwards: 16, 32, 36, 43, 46, 49, 57, 58, the following 
ones eastwards: 21, 85.

The following' species known before are limited to Japan 
and its vicinity: 12, (22), 25, 26, 28, (47), 48, 53, 54, 56, 60, 
61, 67, 86, 87, 89, 91. Of these species onl}r 53 and 54 point 
more decidedly north- and eastwards.

I t  is surprising1 how numerous are the species common 
to H a r m e r 's work (1926) dealing- with the Cheilostomata 
Anasca of the Malayan Archipelago. They are 2, 3, 4, 6, 7, 
9, 10, J3, 14, 15, 18, 19, 23, 24, 27, 30, 33, 34, (35), 40, 41, 
44, 45, 52, 55, 63, 64, 68, 69, 70, 75, 76, 77, 83, 84. Some of 
these species, however, have a wide distribution, mostly in 
warm seas. The following species not recorded by H a r m e r .  
also seem to point southwards: 31, 42, (47), 48, 66； 81.

Oil the other band it is surprising how few species there 
are which point to a connection with the west coast of North 
America. Incluclin〇' those already pointed out above they are: 
21 +22, 53 + 54, 85, 90.
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One northern species is recorded: 65. In northern Japan, 
however, northern species surely are more common (cf. for 
instance Okada 1933), and we must assume that it is the 
conditions as to the temperature of the sea water which limit 
their distribution southwards.

Species with a very wide distribution are: 3, 4, 6, 14, 20, 
44, 45, (59), 64, 70, 83.

Much more conlcl be said about the details of the relations 
of the Japanese Brjozoan fauna, but I think these few words 
will be sufficient to reveal the main features of its composi
tion: a verjr evident strong' southern and a surprisingly small 
northern and eastern influence. The mmiber of species known 
from Japan only is great, but from the present position of 
our knowledge it is difficult to sajr which of them are really 
enclemic.

The system of the Clieilostomata Anasca.

As is well known the system of the Cheilostoinata is still 
very uncertain and imperfect. We can disting-uish natural 
groups of related species but tlie relationships of these groups 
to each other are often difficult to state. I t is Lardl}7 pos
sible to place with certaint}7 many of the species anywhere 
in the system. Thus the sj'stem is in great need of an adjust
ment before it can be said to be a natural one. I t  is very 
important liow that adjustment is made. If it seems evident 
that a group of species lias been placed together with species 
to which they are not related, some authors seem to think it 
necessary to place that group immediately in another part of 
the s),stem, even thoug-li the}7 have no reasons at all for placing 
it exactly in that new position; to bring about a change seems to 
be all that is required! Canu and Bassltsr have clone a g-reat 
deal of work on Brjozoa in the later years, and a great num
ber of new facts have undoubtedly come forward through 
their work. But the}r seem to have held this view: the posi
tion of a species or a group of species, "whicli has been 
wrong-lj placed in the s}rstem, must be chang-ecl even if there 
are no facts available to designate its real position. I t is my 
opinion that, owing： to this method of handling1 the S3Tstem, 
tlie authors named, in spite of their great amount of work, 
have made it worse than it was before. And several brjo- 
zoolo〇-ists seem, unfortunately, to follow their s.ystem. Bokg 
(1926) and Harmer (1931) have, however, criticized them 
severely.

In my opinion tlie following course is the best one. If



the position of a species is evidentljT ■wrong- we have to see 
if there are any facts pointino- to its real position in the 
system. If there are such facts all is well; if  t he r e  are 
not ,  we have  to clraAv a t t e n t i o n  to t he  f ac t s  showing- 
t h a t  i t s  pos i t i on  is wrong, bu t  to l e t  t he  species  
s t ay  in i t s  p r e s e n t  pos i t ion .  The ŝ ystem will then be 
partly an artificial one, but everyone will know at what points 
it is artificial. Perhaps some other author will later on find 
facts showing1 its real position. Thus, as is shown below 
(p. 71), the divisio CeUularina is evidently composed of, at 
least, two different groups; the real position of these groups 
is, however, uncertain, and therefore I prefer not to divide 
that divisio at present.

From 七 liis point of view H à k m e r ,  in liis excellent 'vorlc 
on the Siboga-Bi7〇zoa (1926, etc.), seems to have tlie most 
reasonable system, and in this work of mine I liave built 
mainly upon his system, making， any chang-es that I  liave 
found legitimate ajid necessaiy.

The Membraniporidae are, in my opinion, midonbtecllj the 
central g-roup of the Cheilostomata. Several groups of species 
which have been developed in different directions can be 
discerned within tlie family. Some authors (for instance Canu 
& B assleu) have tried to divide Membraniporidae into cliiBPer- 
ent families, but tlieir observations seem to have been too 
superficial and no clarity has been gained by them. Hakmer 
retains it under tlie name of »Superfamily»， 'vliicli course 
seems to be the right one until a very thorough and severe 
revision of almost every species has been made.

From that group many others may easily be derived. 
Thus the Flustridae seem to be closely related to Membrani- 
pora membranacea and to other species deprived of a gymnocyst 
as well as of a cryptoc^yst. The divisio Cribrimorpha is intim
ately connected with Conopeum and other species with well 
developed spines but without a cryptocyst; the difference 
between Membrcmipo)•clla and some true Membraniporidae is 
very small. The Malacostegan family Oni/chocellidae, the 
divisio Coelostegci and the divisio Pfieudostega ma}r be derived 
from Membraniiioridae with an extensively developed crjptocyst, 
such as CaJescliara. As to the Malacostegan genus CupuJadria 
and the Coelosteo'aii CHpularia 1 think that almost all the 
f.acts point to a close relationship between them; in tlie eyes 
of the bryozoologists, the development of tlie cryptocyst in 
Gupidarici has become of too great an importance; it may 
probably be a rather accidental structure. The divisio 
CcUi(lari)ia is certainly derived from Membraniporid or Flustrid

L. S IL É N , C H EILO STO M A TA  ANASCA (b R T O Z O a ) .  7
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forms, but tlie direct connection is not quite clear in this 
case. Then there are one or two groups, referred to the 
Cheilostomata Anasca, the position of which is venr vague. 
The relationship of the members of the clivisio Inovicellata 
to other A nasca as well as all other Bri/ozoa is certainl}7 veiy 
distant. The genus Scruparia is g-enerally referred to Mcda- 
cost.e(ja. I t  has, however, many characteristic features among, 
which I think the following-, hitherto overlooked, one ver}7 
important: it is the one member of the Cheilostomata in which 
a frontal buclding- of autozoids lias been observed. A frontal 
buckling, of avicularia is very common in the Cheilostomata, 
and it can be derived from the budding of autozoids (Silén 
1938, p. 316, etc.). Thus the frontal budding- of autozoids is 
a primitive feature, and owing- to that and otlaer characteristic 
features in the structure of the zoid and the zoarium I pro
pose the new clivisio Scrupariina to Scruparia.

Canu & Bassler (1929) refer the clivisio Cribrimorplm to 
Cheilostomata Äscophora, I t  is true that several members of 
that clivisio actually have an ascus. But from that fact it is 
not necessaiy to draw Canu & Bassler's conclusion and refer 
it to the Ascophora. The Cribrimorpha stand, as already men
tioned, in intimate connection with some Membraniporidcie  ̂
and. their close relationship with those is beyond doubt. 
They possess a hard frontal wall through the uniting- of 
spines. The development of this hard frontal wall makes it 
necessary for an ascus to be formed; otherwise the poljpide 
could not be protruded. Then the formation of an ascus 
takes place as a necessity to the functions of the animal In  
m y o p i n i o n t h e p 1，e s e li c e o 1， a b s e n c e o f a n a s c u s li a s 
been very much  exag-g-eratecl in i ts  i m p o r t a n c e  as 
a s y s t e ma t i c  fac tor .  If we imag-ine that the hard frontal 
wall common to all Ascophora may have been developed in 
different ways within different 〇-roups, and the different types 
of frontal walls that we find in the Ascopliom speak in favour 
of ifc being' so, it follows that these different gToups have got 
their hard frontal walls independentl}7 of each other; and 
s ince  the  f o r m a t i o n  of the  ascus  d e pends  upon tlie 
d e ve lo p m en t  of a h a rd  f r o n t a l  wall,  asci  have  been 
deve l oped  a t  d i f f e r e n t  p o i n t s  in tlie  sys t em i n d e 
p e n d e n t  1 y of each other .  When the ascus lias lost so 
much of its systematic value, what happens to the division 
of tlie Cheilostomata into Anasca a n d  Ascojihora? A s c o p b o r a  
can n o t  be r e g a r d e d  as a n a t u r a l  g r o u p  of r e l a t e d  
species ,  s t a n d i n g  ap a r t  f rom the  Anasca.  I t  is 
a co l l ec t i o n  of g roups  which  are  e n t i r e l y  un l i k e  
one a n o t h e r  and have  no i n t i m a t e  r e l a t i o n s  witl i
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one ano ther ,  a conclusion which, I think, will not surprise 
anybody who has studied that group. A close study will 
perhaps reveal that at least several of those groups may be 
derived, directly or indirectly, from the Mcvibramjiorùhie. In 
the meantime, however, the groups Avasca and Ascophora 
must be retained for the maintenance of a practicable system.

As seen in the above I do not look upon the problem of 
tbe arrangement of the groups of the Anasca as a linear but 
as a spherical one. In other words, the different groups can 
not be placed in a row, tlie subsequent gT〇up deriving, from 
the preceding' one. The dlcmlranijioridae form a centre and 
from that centre the other groups radiate in different direc
tions, some of them direct!)7 from the Membraniiioyidae^ others 
indirectly, from the more closely related ones. Thus Membrani- 
2)〇ri(Jae oug-ht to be placed as the first group in the system. 
Nevertheless I place tbe clivisio IvoviceUato first for tlie sake 
of tradition, and after it the new divisio Scrupariiva, its 
mode of budding showing its primitive position. Moreover, 
these two divisions have, as noted, no clear relationship to 
Membrcini'poriclae and in this way they .are put on one side 
so that they mig-lit not disturb tbe »Membraniporicl system».

The aiTangement of the Anascan divisions will be as 
follows. (For definitions and other details concerning* tbe 
following1 divisions see H armer 1926).

Divisio 1. Inovicellata. The ^e^e«-species have no close 
affinities to any other Anasca and must at present be put 
aside.

Divisio 2. Scruparliva. Harm er (1926, p. 197) proposes 
the family Scrupariidae, including， tbe genera Scruparia, 
Eucrcitea and Brettia, and refers it to the divisio Malacostcga. 
His definition of the family is : »The Scrupariidae are a Fa
mily of doubtful affinities, but I am inclined to place tliem
among- the more primitive Cheilostomes,----------. The Family
is characterised by the erect, frequently uniserial habit of its 
members, by the tendenc)r of tlie zooecia to have a tubular 
form (perhaps a primitive feature), and by the correlated 
restriction of the opesia to a part of the frontal surface. 
The proximal ends of the zooecia are simple, not equitant as 
in most of the Bicellariellidae. Hyperstoniial ovicells occur 
in some species, but there is no evidence that ayicularia have 
been evolved in tlie Family as I understand it». Tims tlie 
primitive features of tlie members of this family, according 
to Harmer, necessarily place them at the be〇,innin〇, of the 
Anascau system. Here lie is certainly right, but later he 
hesitates when making his final decision and places it among'



the Malacostega, to the members of -wbicli it midoubtedly has 
no close relationship. Already from the facts mentioned it 
is evident that it has an independent position. And in 
Scruparia chelata we see another peculiar feature which lias 
been overlooked: the frontal budcling, of autozoids, a mode 
of budding- which does not occur in other Anasca. This 
feature is decidedly primitive, as already pointed out (p. 8; 
Silén 1938, p. 316), and is, in my opinion, of great importance. 
I do not hesitate then to propose the new divisio Scruyariinci 
for the sake of Scruparia. Brettia seems to be allied to 
Scruparia and is included in that division. The affinities of 
Eucratea seem to me to be doubtful, perhaps it has notliing- to 
do ■with Scnqjaria.

Divisio 3. Malacostega. As mentioned above Mdlacosiega 
is the central group of the Anasca from which the followingf 
divisions derive. Most of them are enclosed in the family 
Membra)riporidae, some species, however, have been enclosed 
in smaller families, Flustridae, Omjchocell.i.dae、etc. But it is 
evident that within the Mernbrcunporidae different types can 
be discerned which differ from each other at least as much 
as Flustridae differs fi'om them. To bring order to the mass 
of Membraniporid species is, however, a very difficult task, 
wliicli can not be done 'vitliout very detailed study. And it 
■will always be precarious to draw the lines between the 
different families into which the Membraniporiclae are to be 
divided. They emanate from the same point in different 
directions and the more primitive species of the different series 
must be very similar. We find in Flustridae some species 
which are hardly discernable from primitive Membmmpon'dae 
(cf., for in s tan ce ,灸 Carbasea》 semdata, Membrcivipora mem- 
branacea, etc.). Thus the development lias already gone 
different ways within the Malacostega, and following those 
directions we arrive at the following- divisions.

Divisio 4. Coelostega. This divisio is a natural and well 
defined g-roup of species. When we look for its ancestors 
the fact that Canu & Bassleu (1929, p. 123) place the 
Malacostegan family Onyclwcclhdae in the Coeïostec/a is signi
ficant. From these, or similar Malacostegan forms with an 
extensively developed cryptocyst the Coelostega must derive. 
Where the borderline between the two divisions is to be drawn 
is a difficult question ; liere I follow H a u m e r 's direction referring 
Oni/chocellidae to the Malacostega. Doubtlessly, however, the 
Onj/chocellidae have performed rtather a long1 way from the 
more primitive Malacostega. As the first beginning* of the 
developmental line here discussed I think we must consider 
Calescliara and the like within Membrnniporidae. I t  seems to
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be significant that J u l l i e n  refers to a new species,
which doubtlessly belong-s to Ellisina (cf. below, p. 37): and 
that C a n u  & B a s s l e b  propose the new species OnyclwceUa (?) 
inarmata which certainly belongs to Caleschara (cf. below, p. 22).

Divisio 5. Pseudoste<ja. The members of this divisio have 
acquired their characteristics from a further development along 
the same line as the Goelostega; or naturally it is possible that 
the}" have gone another but analogous way, but there are no 
facts directly pointing to this last possibility.

Divisio 6. Cellidarina. A detailed discussion of this divisio 
is g-iven below (p. 71), and from that it is evident that this 
divisio is composed of at least two entirely different groups, 
represented by Scnipocellariidae and BiceUaviellidcie respectively. 
Those gToups have no close affinities to each other and must 
have arrived at their present stage of development in different 
ways. Nevertheless I  propose that this divisio is retained at 
present for the sake of conveniance. It is impossible to name 
exactly the ancestors of the two groups, though they no doubt 
are to be found in the 3Iahicosfpga, and thus their real posi
tion can not be stated. Farcimwariidae has a particular 
position, at which we are only able to make guesses. Can it 
be, that it represents a more primitive stage of development 
lying* between, for instance, ScntjioceUariidae and Flustridae?

Divisio 7. Cribrimorpha. As already pointed out above, 
the members of this clivisio are very close to some Mcdacostega 
with well developed spines (cf. L e v i n s e n  1909, p. 158). I t is 
significant that J u l l i e n ,  who proposed this clivisio, referred 
two new species to the genus Membraniporella which no doubt 
belong' to Spircdaria (cf. below, p. 59). Cribrimorpha has got 
its main characteristics by the uniting, of tlie spines along 
the margin of the aperture field to a hard shield. And the 
formation of that shield has necessitated tlie formation of an 
ascus to make the movements of the pol3Tpide possible. Thus 
the Cribrimorpha show the way in which the Ascophora have 
emanated from the Anasca. Some Ascophora certainly have 
developed in the same way as the Cribrimorpha, or have 
perhaps even developed f rom that 〇T〇up. But certainly 
many Ascophora must have developed differentlj7 as is shown 
by the peculiar, but impei,fecth, known, structure of their 
hard frontal walls (cf. C a n u  &  B a s s  l e  r  1920). The Mem- 
braniporid Hicoithopom intermedia (p. 45) seems to me to 
suggest such n different development: one single spine is 
enormously developed and branchin〇\ and covers almost the 
entire front, its branches miiting with each other.
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Di visio 1. Inov ice lla ta  •

Fam. Aeteidae S m i t t .  

Aetea L a m x .

1. Ae. anguina (L.).
Sertidaria auf/uina, Lixn é  1758, p. 816; Aden anguina, L amouroux 

1812, p. 184; F ried l  1918, p. 230 (references); Makcus 1921 b, p. 114, 
text-fig. 15; P rkxant & T eissiek  1921, p. 13; H akmer 1926, p. 19-1, PI. 
13 figs. 3— 4 (Japan; references); C. H. & E. O'Doxoghue 1926, p. 39; 
Calvet  1928, p. 5; Okada 1029, p. 1G, toxt-lig. 4 (Japan); H astings 1932, 
p. 408; Marcus 1938 b, p. 199 (references).

Figs. 1—4. Aetea boninensis n. sp. 44 X .
Fig. 1: The proximal repent part of the zoid. — Fig. 2: The distal erect 

part of the zoid in frontal, Fig. 3: in lateral, Fig. 4: iu basal view.

Localities: South China Sea (6), Japan (29, 44), Bonin Islands 
(33, 34, 35, 37); 45—600 m.; on algae ancl liydroids.

2. Ae. boninensis n. sp. (figs. 1—4).
Locality: Bonin Islands (33 [type]); 100— 110 m.; on a hydroid.

The proximal part of the zoid is repent (fig. 1). Proxiinally 
it is very narrow, then it becomes broader ancl at the broadest 
part it passes, almost at rig-lit angles, into the free erect distal 
part. This part, the peristome (figs. 2—4), is straight. Its 
proximal part (s/s of the ])eristome) is narrow and contracted 
at the uppei. end; then it passes into the distinctly confined 
distal part where the aperture is placed. This is broad, 
spadeformed; the distal end is square. The attached proximal 
part and the distal part of the peristome are even. The 
proximal part of the peristome is nndulatecl, each undulation 
having- a breadth of about 0.02 mm. The entire zoid is of a 
translucent whitish colour.



This species can be placed in the Ae. cniguina-gvou^: the 
peristome is long, and narrow ; it is distinctly defined from 
the distal part which is spadeformed. The species can be 
distinguished from the other of the group b)r the following1 
facts : the peristome is entirel}7 straig-ht; it is contracted in
stead of dilated at the border between the proximal part and 
tlie distal part and thereb}r the latter is very sharply defined; 
and, more especially, the annulation of the peristome is peculiar. 
The annulation t ta t  we find in yif. is very different
from this ancl, figured in the same scale as fig's. 1—4, one 
would only see it as a very narrow streakiness.

3. Ae. truncata  (Landsb .).
Avfiuinaria fnmcata, L a n d sh o b o u g h  1852, p. 288, PI. 16 fig. 57; 

Aetca iruncnta, .Sm itt 18G3, p. 19; O sh u rk  1914, p. 186 (referene« s); 
F r i e d l  1018, p. 230; P r e n a n t  & T e is s ie r  1024, p. 12； C axu  & B a ss le k  
1925, p. 17; H aiîm ek 1926, p. 190, PI. 13 figs. 5—7 (references); C a lv e x  
1927 b, p. 7; H a s t in g s  1932, p. 408; S a icak u k a  1935 a, p. 0 (Japuu, 
pleistocene); S a icakuka  1935 1), p. 10G (Japan); S ilk n  1935, p. 2; O k ad a  & 
M a w a ta b i 1938, p. 448 (Japan); M akcus .1938 a, p. 11, PI. 1. iig. 4 
(references).

Locality: Japan (21); 85一90 m.; on a li37droid.

Divisio 2. Scrux>ariina,

Fain. Scrupariidae Hakmer.
As shown by Harmer (1923, pp. 307, 310, 316; 1926, p. 

197) Eucratea chelata anctt. innst be called Scrupan'a chelata. 
Thus the name of the family, of which this species is the 
type, must be Scrupariidae instead of Eucrateidae auctt. This
family encloses, according to H aiuiER, the g’eneiu
and Brettia; he does not mention the genus Eucratea (Ge- 
meUaria auctt.).

Canu & B assler (1929, p. 57) pay no regard to H akmer's 
investigation. They place the three genera mentioned above 
in two different families: Eucrateidae enclosing the genus 
Scruparia [Eucratea auctt., c,o\\eà Eucratea by Canu & B assler), 
and GemeUciriidae enclosing the genera Eucratea [GemeUciria 
auctt., called Gemellaria b}r Canu & B assler) and Brcttia. 
As shown by H armer the firstnamed family must be called 
Scrupariidae and the genus Gemellaria auctt. Eucratea. Thus 
the family GemeUariidae must be named Eucrateidae.

But, disregarding Canu & B assler's nomenclature, it seems 
to me that tlie.y are rig-ht on one point: Scnqxiria and Eucratea 
sliow such differences in all features that they a t l e a s t  must 
be placed in different families. I think it is very uncertain
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if Eucratea lias any closer relation to ScrujJaria, perliaps it 
ought to be placed in quite another position in the S3Tstem. 
But Brettia shows so great a similarity to Scruparia that 
H a r m e r  oug'lit to be followed thus placing' it in Scrupariidae.

Brettia D t s t e r .

In the collection treated here there are numerous zoaria 
of Brettia ijirnai Okada (1921, p. 25, textfig-. 4; Okada 
M awatari 1935, p. 129). It- is evident that this species does 
not belong to Brettia but to Halysisis N orman (1909, p. 296) 
of the family Catenariidae.

?B. gisleni n. sp. (figs. 5—11).
Locality: Japan (39); shallow water; 3 zoaria growing around 

the mouth of a sea urchin [Clypeasier japonicus Döderl.).

The zoaria are delicate, tuft-shaped. The ancestrula is 
oval, one end is a little pointed, the other rounded. I t rests 
with its flattened basal side upon the substratum. Its frontal 
side is convex. At its pointed end there is a large opening.

A great number (10—15) of autozoids emanate from the 
ancestrula. Their starting-points lie in a circle around the 
frontal centre of tlie ancestrula. The antozoid is long- and 
slender. It has the sliape of a tube which widens towards 
its distal end. On its front there is a distinct aperture field ; 
it is pointed proximallj, g-ets broader clistally and reaches the 
distal margin of the zoid. The other parts of the walls are 
calcified and smooth. They ai.e of a yellow colour, but it is 
possible that that colour is not tlie original one but that it 
lias come from the sea urchin. The aperture is situated at 
the distal end of the zoicl. I have not been able to discern 
a true operculum. The aperture is enclosed by two lips; when 
closed, it appears as a semicircular slit, when open, it is 
circular. The polypicle is clearly seen through the transparent 
zoicl walls. I t does not show any peculiar features. There 
are no spines, avicnlaria, ooecia or otlier appendages. — The 
old basal zoids have no polypicles. Their fronts are sunken, 
the other walls are more strongly calcified than those of tlie 
young' zoicls.

The autozoicl gives rise to 2 or 3 daughter zoids, one or 
two of which are often detached; the position of a detached 
zoid is indicated bjT a circular mark. The daug-bter zoids 
emanate from the distal part of the basal side of the mother 
zoid. When two, their starting-points lie in the median line 
of tlie mother zoid; when three, they are placed in a triangle,
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Figs. 5一 11. ?Brettia gislcni n. sp. 45 X , fig. 8 70 X.
Fig. 5: Zoids in lateral view; the proximal one deprived of the po lyp ide.— 
Fig. 6: Zoids in frontal view. — Fig. 7 : Zoids em anating from the ancestrula; 
the branch consisting of three zoids in basal view; on the back of the 
proximal zoid n mark of a th ird  (laughter zoid is seen. 一  Fig. 8 : The 
aperture. — Fig. 9: Polypide in lateral view. — Fig. 10: Aucestrula seen 

from its pointed end. — Fig. 11: Ancestrula in basal view.

two lying* dis tally in each side of the median line of the 
mother zoid, one l}7ing： proximally in that median line.

This species is a very peculiar one regarding* its substra
tum as Avell as its structure. The ancestrula, and tlie wâ y in 
whicli the zoarium arises from it, is unusual. The aperture 
is closed by two lips as in certain Ctowstomata^ but I have 
not been able to observe a collare; in connection with this 
it is interesting to note that it has an aperture field. There
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are no appendages which can be of any assistance when 
settling- the systematical position of the species. Frankly I  
am at a loss where to place it, and to place it in JBrettia, to 
which it has a superficial similarity, is an entirely provisoiy 
measure.

Divisio 3. Malacostega.
Fam. Membraniporidae B usk.

Harmek (1926, p. 198) uses t l i e 、voi，d 》Superfam.» about 
this family and expresses in that "way the fact that this family 
is an agglomeration of many groups of species so different 
from one another that tlie)r ougTit to be referred to different 
families. And the Membraniporidae h ave been divided into 
more families by some authors, especially Canu & B assler. 
But these families have often been proposed on very vague 
and insignificant grounds. No general and careful revision of 
the different types of the family has yet been made and thus 
it seems best to retain the famil3r Membramporidae for the 
present until a minute investigation of its different g-roups 
lias been carried out.

1. Meiubranipora de Blainville.
The most im portant (lata are:
Membranipora, d e  B la i n v i l l e  1830, p. 411; Nichtina, C anu 1900, p. 

380; Mcmbranipora, L e v in se x  1909, p. 144; Mcmbranipora C anu & Bass- 
l e u  1920, p. 77; Nichtina, H akm icr 1926, p. 208; Nitschebia, Ca^ v k  Bash-

1929, p. 80; Bohg 1931, pp. 5—6.

In the genus Membranipora most Membraniporidae were 
rang-ed at first. By and by most species were placed in new 
genera, whilst in Membranipora only 31. membranacca (L.) and 
related species as well as »Membraniporae insertae seclis» Avere 
retained. Canu (1. c.) proposed the name Nicht 'nm (according, 
to Canu & B assler  1929, p. 80, misprint for Nitscheimi) for 
the 31. luembranacea-grow^ and kept the name Membranipora 
for »Membraniporae insertae seclis». In this Harmeb followed 
him. But Borg (1. c.) shows tlmt this cou rse、vas wrong、 If 
the il/. and »IVIembranipome insertae sedis»
are to be divided into different genera the genus Membrcmi- 
pora, which was proposed with M. membravacea as the t3rpe, 
has to be kept for tlie M. membranacea-grou^ and for the 
»Membraniporae insertae sedis» a new genus must be pro
posed. In fact exactly this method was already used by Levin- 
sen (1909, p. 145), when be proposed the name Membram-



porina for »Membi，anipoi，ae insertae sedis». Thus the name 
Nichtinci [NitscJieiva), nowadays unfortunately becoming more 
and more used, seems to me to be superfluous as well as 
wrong.

Type: Flustra membrcmacea L in n é  1767, p. 1301 [Mem- 
hranipora membrcmacea auctfc.; synonym: Flustra telacea L a 
marck 1816, p. 158; cf. H a r m e r  1. c ., Canu & B a s s l e r  1929, 
1. c., B o rg  op. cit., p. 4).
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Figs. 12— 13. Membranipora tuberculata (Bose) (loc. 13). 93 X.
12: Zoid w ith two proxim al tubercles. — Fig. 13: Zoid Avitli the 

proximal tubercles fused together.
Fig. 14. Electra tenella (Hincks) (loc. 22). 93 X .

Zoid in frontal view.

M. tuberculata (Boso) (figs. 12一 13; PL 1 fig. 1).
Flustra tuberculata} Bose 1802, p. 118 (pars); Mcmbranipora tubercu- 

J5usk 1858, p. 126, PI. 18 fig. 4; Amplnblestrum bit über culatum} O rt-  
mann 1890, p. 29, PI. 1 fig. 25 (Japan); Nichtina tuberculata, H armer  
M»20, p. 208, PI. 13 fig. 10 (references); H astings  1930, p. 706, PL 3 figs, 
i)—— 10; Okada 1934, p. 3, PI. 1 fig. 1 (Japan); Sakakura 1935 1>, p. 107 
(Japan); Okàda  & Mawatari  1938, p. 449 (Japan); Nitscheina tuberculata, 
Calvkt 1931, p. 60 (references).

Arkiv for zoologi. Bd 33 A . N :〇 12. 2
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Localities: South China Sea (47), Japan (13); no depth known; 
encrusting a shell and an alga.

Spines, all simple, project from tlie crjptocyst under the 
frontal membrane (cf. H armer op. cit., p. 209). The proximal 
tubercles are very strong* in the zoarium from loc. 13. Their 
distal sides are concave, their proximal sides convex. In old 
and strongly calcified zoids tlie two tubercles fuse and form 
one solid body.

2. Electra L evinsen .

B. tenella (Hincks) (fig. 14).
Mcmbranqwra tenella, H incks  1880 d, p. 376, PI. 16 fig. 7 ; Electra 

angulata, Levinsen  1909, p. 149, PI. 22 fig. 4 a; H a io ier  1926, p. 207, PI. 
13 fig. 11; Okada & Mawataki 1938, p. 449 (Japan).

Localities: Japan (22, 52); above the low water mark; en
crusting a log and zoaria of Bugula neritina (L.).

The present specimens are no doubt to be indentified with 
the specimens of L evinsen  and H armer with which they 
correspond on every point. But this E. angulata agrees very 
well with Membranipora tenella H incks, and in my opinion 
the}3 * * * 7 are identical. Only one separating- character may possibly 
be seen, and this only from H incks's fig-.: the absence of 
spines in M. tenella. But according to L evinsen tlie occur
rence of spines varies a great deal in E. cnif/ulata, and in the 
present Japanese specimens the spines are absent in large 
parts of the zoaria, especially in tlieir peripher}7. In H incks's 
fig. it looks as if the zoids figured were placed in the periphery 
of a zoarium. Besides we must consider the well known, 
strong variation regarding- the spines in E. pilosa (L.); conse
quently such a variation may occur in one and the same 
species. On all other points the two species described as 
different agree e n t i r e l y e a c h  other. — W aters (1898. p. 
665) places M. tenella in liis ^Membranipora j)ilosa-̂ vo\x̂ >>̂  and 
in this Canu & B assleb (1920, p. 77) follow him. But in 
H armer’s (1. c.) list of tlie known jE7ec幻YZ-species it is omitted, 
and this oversight of the species possibly explains H armer's 
failure to observe that E. amjulata is identical with it.

3. Conopcum G r a y .
O. reticulum (L.).
Millcpora rcticnhnn, Linnic 1767, p. 1284; Conopcwn reticulum, Gray

1848, i). 108; H armer  1926, p. 211, PI. 13 fig. 12 (references); Marcus 
1938 a, p. 13, PI. 2 iigs 6 a and b (references); Membranipora reticulum,
Marcus 1922 a, p. 426 (Japan); HEXTSCHEfi 1922, p. 4; Borg 1931, p. 29.
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Occurrence: China (49), Japan (2); 0— 7 m.; encrusting a 
Hliell and a stone.

4. Acanthodesia C a n u  & B a s s l e r .

1. A. savartii (Aud.).
Flustra savartii, Audouin 1826, p. 240, Savigny  PI. 10 figs. 10'—102; 

Acanihodcsia savartii, Canu & Bassler 1919, p. 79; Harmer  1926, p. 213, 
I'l. 13 figs. 8, 13—14, 16 (references); H astings  1932, p. 411 (references); 
Oicada & Mawataki 1938, p. 448 (Japan); Membrainpora crenulata, O k w \  
1923, p. 224, fig. 24 (Straits of Corea).

Localities: China (49), Japan (20, 46), Bonin Islands (33); 
0— 135 m. ^

The zoaria from loc. 49 are Escharan, from loc. 20 en
crusting-, from loc. 46 encrusting' and Escharan, from loc. 33 
encrusting and Yincnlarian. — The proximal denticle is pro
minent in all specimens; in those from loc. 33 it is broad and 
is distally split into more teetli.

2. A. limosa (W aters) (PI. 1 fig\ 3, PL 2 fig*. 4).
Membranipora limosa, Waters  1909, p. 140, PI. 12 figs. 1—5; Le v in - 

skx  1909, p. 145, PI. 22 figs. 5 a —5 c (Formosa Str., Nagasaki); Acanthadcsia 
limosa, Canu & Bassler 1919, p. 79; Harmer  1926, p. 217, PI. 13 fig. 17 
(references).

Locality: Formosa Str. (9); 80 m.

One large bush}7 zoarium. The branches anastomose ■svitli 
Oiicli other as described by H a r m e r  (op. cit., p. 219) in A. 
tniliiformis with the exception that the joint, which is formed 
l>.V the distal end of a branch, when it fuses with another, 
is naturally of the imperfect type characteristic to A. limosa 
( H a r m e r  op. cit., p. 217).

The bifurcation of the zoarium has not been described be
fore in its details. I t  takes place as follows. If we regard 
a bifurcation from one side (PI. 2 fig. 4) we get this picture. The 
/oiiinum is quadrangular and tlie zoicls are ranged in four 
rows around the main axis, and we now see two of these 
rmvs. The one row of the main branch runs miclivided into 
I In1 one daughter branch. The other row divides into two; 
11"， outer one runs uncliyicled into the other dangliter brancli; 
II"， iiiin'r one divides into two, each of which runs into one 
<»!' ! In- (laughter branches and forms their inner rows. Following' 
IIak.mkk (1923, pp. 322 ff.) we ma}T express it thus: D is 
derived from ß, E and C are derived from E; the zoiclrows 
I'lmimil iii}4' from D, C, F and G extend undivided to the next 

If we now turn the zoarium, we perceive the
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same picture but as seen in a mirror. Thus: two zoid rows 
placed diagonally to each other in tlie main branch are the 
A-rows of the two sides, and these rows bifurcate ; the two 
other rows are the B-rows of the two sides, and these rows 
extend undivided to the next bifurcation of the zoarium, 
where they appear as A-rows. — As seen from the fig. F and 
G are not separated proximally but have a common lumen; 
this phenomenon is also found in other Anasca, for instance 
Levinsenella magna (Busk) (cf. K l u g e  1914, PI. 28 fig . 8).

But the bifurcations do not always take place as described 
above. On one side the A-row maj7 already be divided below 
the bifurcation of the zoarinm into two rows, which extend 
undivided to tlie point of the bifurcation where the E-row 
divides. On the other side the A-row may divide exactly at 
the point of the bifurcation ; in this case F and G are not at 
all separated from E but represented only by two protuberances 
on E. Tlius the structure of the bifurcations in JL &W0.S« is 
not identical in all cases but varies a g-reat deal. This points 
to tlie erect zoarinm of this species being at a »young» stage, 
a supposition •which is confirmed bj an examination of the 
related A. savartn, which is developing- from the encrusting 
towards the erect stage and exhibits many transitional forms 
(cf. above, p. 19, and H a r m e r  1926, p. 215).

A. virgata Canu & B a s s l e r  seems to have a similar struc
ture of the zoarinm (Canu & B a s s l e r  1929, PI. 2 figs. 2 and 5).

3. A. bocki n. sp. (fig's. 15—16; PI. 1 fig. 2).
Localities: Japan (17 [type], 29); 135— 300 m； many detached 

zoaria.

The zoarium is erect and composed of long, slender, 
straight, quadrangular branches. The zoids are ranged in four 
rows, one along each side of the zoarium. At intervals the 
zoarium bifurcates as follows. Regard the zoarium in fig. 16 
and call the proximal zoid, turned towards us, A, and the 
zoid to the right of it, B. From the distal rig-ht corner of 
A the zoid C derives. Distally to A and derived from that 
zoid proximally to the joint, the proximal part of a zoid is 
to be seen, which directly from this proximal part is divided 
into two zoids, named G and F, each of which enters into 
one of the two daughter branches. In A. limosa we saw that 
in certain cases the zoid E was represented by a room, cor
responding to the proximal part of a zoicl, aud this room 
divided directly into F and G. Thus we may say that in A. 
boclci the proximal part of a zoid, -svliicli is derived from the 
distal end of A, is B, wliicli is directly divided into F and G.
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Figs. 15—16. Acanthodesia bocki n. sp. (loc. 29). 60 X.
I4'ig. 15: P a rt of a branch of a zoarium. — Fig. 16: The bifurcation of the

zoarium.

The B-row enters undivided into tlie same branch as F. If 
we turn the zoarium, we g.et the same picture but seen as 
ii.: in a mirror; the zoicls C and G of this side thus enter 
ilie same branch as the zoicls B and F of the first side.

The dang'hter branches are ■jointed at their bases. In D and 
(} the central part of each zoid is transformed into a chifcinous 
tube and the aperture field is only represented by a small, 
irregular opening, distallj to the tube. . F and C have their 
proximal parts transformed into chitinous tubes•

If we compare the present zoarium with that of A. hmosa,
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it is evident that the bifurcation method of the first one is, 
so to speak, a specialisation of one of the three different 
cases in A. limosa (p. 20), namely the last. In A. boclci the 
method of bifurcation never varies, and the branches are 
jointed at their bases. These facts seem to show that A. 
bocki stands in the same developmental series regarding the 
structure of the zoarium as A. limosa but at a greater distance 
from the starting point, the encrusting zoarium.

The zoids are drawn out, slender, rectangular, and on all 
sides of the zoarium they are of the same form and size. 
The aperture Held is rectangular, proximallj 2/s of it is covered 
by a cryptocyst. I t is bordered % a narrow, elevated marg-in. 
The cryptocj'st is of a glistening white and is granulated.

In spite of the great number of zoaria I  have not been 
able to find any avicularia.

Ooecia are absent.
Canu & B assler (1928, p. 17, PL 2 figs. 1 一 3) describe 

as new the species Quadri cell aria caraibica from the Gulf of 
Mexico, which resembles A. boclci very much. Indeed, there 
seems to be only one point in -wliicli the two species differ. 
Canu & B assler say, that in their specimens the zoids of 
two opposite rows of the zoarium are more narrow than the 
zoids of the two other i，o、vs, and owing- to this thej5 * 7 refer 
their species to the genus Qucubicellaria of d 'Orbigny (1850, 
pp. 32, 184; 1860, Pis. 652, 679). It must, however, be re
marked that this statement is not confirmed by their figs. 
Nevertheless I hesitate to identify the two species.

The species described above is to be referred to the group 
of species in Acanthodesia provided with chitinous joints: A. 
simplex (Busk), A. veUiformis H armek and A. circiata H armer 
(cf. H armer 1926, pp. 218—220). From these species it
differs in the general features of the zoids and in the seemingly 
constant absence of avicularia.

5. Caleschara M acG il l iv r a t .

Onychocella [?) inai'inata Canu & B assler (1929, p. 125, PL 
12 figs. 9—10) is certainly to be added to the species, which 
H aiimee (1926, p. 222) refers to this genus. The structure 
of the zoicl in general and particularly tbe structure of tlie 
ooecium are significant features.

C. le v in se n i  H arm er .

Caleschara levinseni, H armer  1920, p. 221, PI. 14 fig. 1 (Japan).

Locality: Japan (29); 600 m.; encrusting.
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Figs. 17— 18. Crassmarninatclln crassiviarai)iata vnr. japonica Oktm .
(loc. 29). 60 X .

Fig. 17 : Zoids and an avicularium. — Fig. 18: Ooecium.
Fig. 19. Crassimarginatella humatae (Okada). (loc. 33). 60 X.

Zoids, one of them  provided w ith an ooecium, and avicularium.

The structure of the zoids agrees entirely with H a r m e r 's 
description. The present specimen especially agrees closely 
with the specimens obtained by H  armer  from Japan and from 
the Seychelle Is.: frontally the proximal ends of the zoids 
are often furnished with one and sometimes two strong tu
bercles. Ooecia are absent.

6. Crassimarginatella Canu.

In the definition of this g-enus (cf. H armer 1926, p. 222) 
t.lie chai’actei，： 》 Spines waiiting，oi. vestigial» is to be modified 
thus : »Spines Tvaiiting.，vestigial, 01’ well developed» (cf. below
p. 26).

1. O. crassimarginata (Hincks) var. japonica Ortm. ffig-s. 
17—18).

Membranipora crassimarginata var. japonica, O r tm a x n  1890, p. 28, 
PI. 2 fig. 3 (Japan); M aecus 1921 b, p. 97, figs. 2 a—2 d ;  cf. S i lé n  1938, 
p. 271, text-figs. 37_38.

Localities: Japan (20, 29); 40—600 m.; encrusting sponges 
and hydroids.
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The present specimens agree closely with those of Ort- 
m a n n .  The length of zoid is not so great, compared with 
the specimens of C. kumcitae described below; it is onljT about 
8A of the latter. The aperture field is nearly circular. Proxim- 
ally a gymnocyst is rather well developed. In the median 
axis of 七lie zoid, proximallj to the aperture field, a short, 
slender, pointed spine, or at least the mark of it is found 
(cf. H i n c k 8  1880 b, p. 71, in the original description of tlie 
main species).

The avicularia are common; they are rather large and, as 
a rule, placed at the bifurcations of zoid rows as the lateral 
one of the daughter zoids (Sil é n  1. c.), and thus they are to 
be ranged in group 1 of the vicarious avicularia, proposed in 
an earlier work of mine (Silén  1938, pp. 288, 308). The 
rostrum is, as already mentioned by O rtmann , narrower than 
the proximal part of the avicularium and much longer than it. 
I t  is elevated and its margin is divided into small teeth. 
The mandible moves around two strong, pointed condyles.

Ooecia were found onl3r in the specimens from loc. 29. 
They are of mecliiim size, broader than their length and 
frontallj-distally they are drawn out into a conspicuous point 
in the median axis. They are of a glistening white and 
granulated. In zoids with ooecia there is, proximally to the 
ooecium, a short, straight, blunt spine on each side; it has 
not been found in any other zoids.

M arcus 's figs, show avicularia with an evenly rounded 
rostrum, almost as broad as the proximal part of the avicu- 
lariuin. Thus it is not certain whether his specimens may 
really be referred to the present variety. On the other hand 
they have a great resemblance to C. Jcumatae (cf. below). The 
position in the zoarium of the avicularia is not to be found 
from liis figs., otherwise it would be easier to decide on 
this point.

The structure of the avicularium ancl of tlie ooecium 
distinguishes tliis variety from tlie main species.

2. C. kumatae (Okada) (fig. 19).
Mcmbraaipora (m isprint for Menxhranipora) kumatae, Okada 1923, p. 

223, figs. 19, 20 (Straits of Corea); CraHsimarqinatclla liumatac, H armer  
1926, p. 224; cf. S i lé n  1938, p. 271, text-figs. '34—36.

Localities: Japan (16), Bonin Islands (33, 35); diver — 300 m.; 
encrusting shells and lumps of lime-stone.

The present specimens agree in every point witli Okada’s 
short description. The zoids are of the usual Crassimargi- 
natella-tyi^e. They are oval ancl rather large. A gymnocyst



is just seen. Two distal and one proximal spine are often 
present; they are short and straight.

The avicularia are common. The)7 are usually placed at 
tlie bifurcations of the zoid rows as the terminal one of the 
daughter zoids and are thus to be referred to group 2 of 
the vicarious avicularia (Siiæn 1938, pp. 288, 308). In this 
respect they differ from other avicularia described in Crassi- 
marginatella. Their length is about V2 of a zoicl length. The 
rostrum is short and broad. The mandible moves around two 
straight, pointed condyles.
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Fig. 20. Crassimarginatella spinifera n. sp.
Zoids, oue of them  provided w ith an ooecium, aud an avicularium. 44 X.

The ooecia are of the form and size described by O kad a . 
They are glistening- white and g-ranulatecl and are frontally- 
distally drawn out a little, though not so much as the ooecia 
in C. crassimarginata var. jcqwnica.

The characteristic features of this species are, besides tlie 
general structure of the autozoids, the structure, the size and 
the position of the avicularia.

3. C. spinifera n. sp. (fig1. 20).
Locality: Japan (14 [type]); 200 111.; encrusting a shell.

In their morphology the zoids agree closely with those 
of other CrassimargivateUa-s^ecies. They are of medium size 
iincl of a somewhat irregular, drawn out form, and they are 
clearly distinguished from one another. The oval aperture



field occupies the greater part of the frontal side. A narrow, 
gTannlated cryptocyst extends under the frontal membrane. 
In this species the gjmnocjst is more extensive than is usual 
in the genus. Proximallj it is especially broad, and then it 
becomes narrower along the lateral sides of the zoid. A few, 
usually 4—6, spines are situated around the aperture field. 
They are rather long- and pointed, and bending- in over the 
aperture field reach to its centre. In most zoids they are 
detached, their positions are then marked bjT tubercles.

Vicarious avicularia are present. At first glance they seem 
to resemble those of C. humatae closely. Their sizes and the 
morphology of the aperture field with the mandible, the rostrum 
ancl the ci7ptocjst, are nearly identical. The gymnocj^st, however, 
is more extensive in the present species. And a very marked 
difference between the avicularia of this species and those of C. 
lcumatae is that the former are always placed as the lateral 
daughter zoid at the bifurcatiojis of the zoid rows, and thus they 
belong： to group 1 of the vicarious avicularia (Silén 1938, 
pp. 288, 308); the position of the aviculariuin of C. kumatae 
was quite different. — One autozoid (with an ooecimn), regen
erated as an avicularimn, was observed (cf. S ilén 1938, p. 271).

The ooecia are rather small, rounded, g-ranulated, and 
agree closely with those of C. lcumatae.

Characteristic of this species are the extensive g-ymnocyst 
(in the autozoids as well as in the avicularia) ancl the presence 
of well developed spines; the avicularia agree in tlieir mor- 
pliolog-j with those of C. lcumatae, and regarding- tlieir position 
with those of C. crassimarginata. H armer (1926, p. 222) says 
in the definition of the genus CrassimargiuatéÜa : » Spines 
wanting or vestigial». Thus the present species could hardly 
be referred to Crassimargi)iateUa. But on tlie one hand i七 
agrees closely on all other points with other species of this 
genus, whilst on the other band it has been noted above, that 
spines, though, few and rather small, are also found in G. 
crcissimargiimta and C. honatae. Thus it seems to be the 
right course, not to remove the species discussed from the 
genus, but to modify the definition of the genus as was done 
above (p. 23).

7. Pyrulella H armer .
1. P. boninensis n. sp. (fig's. 21一 24).
Locality: Bouin Islands (33 [type]); 100— 120 m.; encrusting 

hydroids.
The zoids are rather small, of an oval shape. Tlie aper

ture field occupies the greater part of the front. A narrow,
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granulated cryptocyst, provided with small teeth along its 
inner margin, extends below the frontal membrane. The gjm- 
nocyst is proximally well developed, ancl becomes narrower 
as it extends along1 the lateral sides of the zoicl. It is trans
lucent and g-ranulated. Up to seven pairs of tliin, rather short, 
inward bent spines surround the aperture field. They ai’e 
often broken. There are one distal and one pair of lateral 
pore plates.

A few large vicarious avicularia are present. Tliey are 
almost as long， as the autozoids. The zoariimi is very irre
gular and it is not easy to discern the position of the avicularia. 
Of tlie seven avicularia found, five are placed at bifurcations 
of zoid rows as lateral daughter zoicls, and two seem to be 
]>laced without any connection with the bifurcations. Thus 
these avicularia are 2ie}̂ iaVs to be ranged in group 1 of the 
vicarious avicularia (Silén 1938, pp. 288, 308). Two condyles 
are situated at the middle of the aperture field of the avicula
ria, ancl thus the distal and the proximal part of the aperture 
field are of about the same size. Along the margin of the 
proximal part up to four pairs of spines are situated; this 
seems to be very unusual in avicularia. They are rather long
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and thin; often they are broken. The rostrum is elevated and 
looks like a large, ladle-shaped, translucent, and strongly 
toothed screen. On tlieir exterior sides the teeth are provided 
with a median groove, and they seem to have been formed 
through a plication of the rostral margin. The mandible is 
broad and rounded and is furnished with fine teeth along tlie 
distal margin. I t  has a bluntly Y-shaped sclerite with its 
point distall}7 directed.

The ooecium is of medium size, its front is flattened and

Figs. 25—26. Pj/rulclla tidulala var. triangulaia uov. 46 X.
Fig. 25: Zoid w ith ooecium; the interspaces between the connecting tubes 

are seen. — Fig. 26: One zoid, two avicularia, and connecting tubes.

bordered by a curved rim, distall}T prolonged into a blunt 
point. The ooecium is closed b}r the operculmn.

In general features this species resembles P. corhila ( H i n c k s ) 
(cf. H a r m e r ' s [1926, p. 225] description of that species). The 
autozoids are rather uninteresting-, the structure of the avi- 
cularia presents its most important characteristics.

2. P. tubulata H a s t i n g s  var. triangulata nov. (figs. 25—26).
(For the description of the main species cf. H a s t i n g s  1930, p. 709, 

PL 6 figs. 20—26).
Locality : Bonin Islands (35 [type]); encrusting lumps of lime

stone.
Miss H a s t i n g s  (1. c.) gives a careful description of P. 

tubulata, and the present specimens agree on the -whole closely 
with that. But some differences were found.

The avicularia are never of tlie size seen in Miss H a s t i n g 's 
fig. 20. In her specimens they are of a length of more than 
V2 autozoid length, in the present specimens the}7 are never 
of more than 1/s of an autozoid length. Openings between 
the autozoids appear at intervals in the zoarium, these openings 
are usually filled up with a few avicularia and their connecting
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tubes, which cover the substratum with a coarse network.— 
It is not possible to say anything for certain about the orig
inal cause of these avicularia. Their position in the zoarium 
does not throw much light upon that question, arid they have 
to be put on one side for the present.

The frontal foramen of the ooecium is never of the size 
described by Miss H a s t i n g s , but much smaller. And it is not 
circular but has the form of a triangle with its base directed 
distally.

These special features, the size of the avicularium and the 
size and form of the ooecial foramen, are so imwavering and 
characteristic that it seems appropriate to refer tlie present 
species at least to a new variety. 一  In referring this species 
to Pyndella I am following- Miss H a s t i n g s , but it seems to 
me that this position of the species must be looked upon as 
a provisional one ; the structure of the avicnlaria differs too 
much from that found in other species of the genus.

8. Tcgella L e v i n s e n .

T. incrustata n. sp. (figs. 27_30; PI. 2 fig. 5).
Localities: (Japan 18 [type]), Boniu Islands (33); 110 — 120 m.; 

encrusting a sponge and a dead sea-urchin.

There is a great difference between tlie young zoids in the 
periphery of the zoarium and the old ones in the centre of 
the zoarium. — The young zoids are of an oval form, and 
the aperture field occupies the greater part of the front. A 
narrow, granulated crypto cyst is to be seen. Proximallj a 
gymnocyst is well developed. It is translucent and provided 
with numerous small tubercles and a few round pores. The 
distal wall has a row of simple pores, the lateral walls have 
two pore-plates each, one very larg-e distally and one smaller 
more proximally. — Towards the centre the appearance of 
the zoarium is chang-ed by the zoids being covered by a thick 
lamina of lime concealing* their original structure. Already in 
the second row of zoids from the zoarial margin the following 
changes have taken place. In one of the distal corners a 
short, straig-ht, blunt spine is to be seen. Most zoids are 
provided with ooecia; they are rounded, proximall}7 a little 
contracted, and over the front there runs a narrow list of 
varying form; the front is entirely covered by small tubercles. 
The operculum does not close the ooecium. The polypide is 
already developed. Close to the ooecium a lime lamina has 
begun to develop from tlie margin of the zoid; proximally it
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Figs. 27—30. Tcgella incrustata n. sp.
Fig. 27: Zoids from the periphery of the zoarium; in one zoid (to the  right) 
the gymnocyst is to be seen (loc. 18). 45 X . — Fig. 28: P a rt of the strongly 
calcified centre of the zoarium (loc. 33). 28 X. — Fig. 29: Zoid from the  
centre of the zoarium w ith ooeeiuni and avicularia; the prim ary margin 
of the  aperture field is dim ly visible (loc. 83). 45 X . — Fig. 30: Zoids from 
the peripheiy of the zoarium w ith an ooecium which begins to be overgrown 

by a calcareous lam ina (loc. 83). 45 X .

extends along1 the sides of the distal half of the zoid, laterally 
along the proximal parts of the lateral sides of the neighbour
ing' zoicls, distal^ along the proximal margin of the distal 
zoid. The zoid becomes immersed in the development of this 
lamina. — In tlie zoids then following1, the lamina has increased 
in thickness to such a degree that the zoarium looks like a 
undulated lime plate with larg'e, irregular openings; tliroug-li 
these opening's we may catcli a g-limpse of the now deeply 
immersed aperture fields. At one of the distal corners of 
such an opening1 the point of tlie spine mentioned above is 
seen. The ooecia also are wholly covered by the lamina. They
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a re furnislied with a big avicularimn, which emanates from 
the lamina above the Jistal part of the ooecium and, lying, 
on its side, extends obliquely in a distal direction above the 
aperture field of the distal zoid. The point of the rostrum is 
drawn out in a hook. The mandible has a corresponding hook.

The zoarium from loc. 33 differs in that the zoids are not 
so large, there is a higher degree of calcination, and in the 
absence of tlie spine.

Characteristic of this species is the formation of the lamina, 
which gives the zoarium an appearence different from the 
common Tegella-ty^e. But disregarding this secondarily deve
loped lamina the zoids have the characteristic structure of 
Tegella、 and the species must certainl}7 be placed in that 
g-enus.

The species resembles T . robertsoni Ch. & E. O 'D onoghue  
(1926, p. 36; synonym: Membranipora occultata R o b e r ts o n  
[1908, p. 262, PL 14 figs. 6—9], nec M. occultata W a te r s ) .  
But in that species the secondary lamina only covers the 
ooecium, which is small and membranous or very little calci
fied ; moreover it lias vicarious avicularia. Miss R o b e r tso n 's  
specimens encrusted Ascidia, and usually Bryozoan zoaria 
o-rowing upon Ascidia are not strong-l}7 calcified, but never
theless I think that tlie present specimens belong to a different 
species. This is confirmed by the fact that Miss R obekt-  
son originally (1900, p. 324) identified specimens of the species, 
which she later on named Membrauipora occultata  ̂ with T. 
umcoruis; a confusion of the present species and T. nnicornis 
is entirely impossible. — S a k a k u r a  (1935 a, p. 8, PI. 1 fig-. 5) 
found specimens from the pleistocene of Japan and lie referred 
them to T. robertsoni. The description is short, but it may 
be seen from that and from the fig. that the secondary lamina 
is strongly, developed. Possibly it is identical with the present 
species.

9. Caulorninpluis N orman.

1. C. costatus li. sp. (figs. 31 一 33).
Locality: Japan (29 [type]); 600 m.; encrusting.

The zoids are very larg-e, broad and of an oval form, and 
the}r are clearly distinguished from one another. Tlie aperture 
field occupies tlie whole of the front. On a level with tlie 
proximal border of the aperture it is contracted (the margin 
of the zoid seems to be pressed in b)T tlie large distal avicu- 
laria, cf. below), and thus it is much broader proximallj7 than 
d ist ally. Outside tlie elevated margin siuTomicling1 the aperture
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Figs. 31 一 33. Cauloramplms costatm n. sp. 67 X.
Fig. 31: Zoid w ith ooecimn. — Fig. 32: Zoid which has lost spines and 
avicularia; the shape of the aperture field and the secondarily developed, 
centrally perforated, calcareous lam ina are shown. _  Fig. 33: D istal m ar

ginal avicularium  in lateral view.

field about 12 pairs of long, flattened, pointed spines are 
situated. Exactly at the margin of the aperture field they 
are abruptly bent inwards. They are placed very close to 
each other, and they are so long that the ends of the spines 
of one side reach in between the ends of the spines of 
the other side. Thus the spines form a flat and dense layer 
above the entire aperture field with the exception of its most 
distal part, and the zoids assume a very close resemblance to 
Membramporella. On the distal margin of the zoid four straight 
and short spines are situated; when an ooecium is present 
there are only two spines situated proximally and close to it. 
The zoids have one distal and two pairs of lateral porecham- 
bers. — In certain zoids, deprived of spines, avicularia and 
poljpides, a translucent lamina is formed along the original 
margin of the aperture field. This lamina consists of lime 
and extends towards the centre, where a round opening- re
mains. The margin of this opening- thickens and forms an 
elevated rim. Along this rim a ring- of rather short, thin, 
slightly curved spines is situated. Here we have to do with 
a phenomenon of regeneration.
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avicularium in lateral view.

Outside the margin of the aperture field, on a level with 
tlie aperture, a rather large, pointed, distally directed avi
cularium is situated on each side. It has a peclnncle of about 
the same length as the front of the avicularium and of about 
the same form in cross section as the front of the avicularium. 
The rostrum is a little curved along the margin of the aper
ture field. Often there are one or two further avicnlaria, 
situated more proximally along the margin of tlie aperture 
lield. They are smaller but of the same form as the distal 
ones. Sometimes there is an avicularium of tlie same struc
ture proximally to the aperture field; it is laterall)7 directed.

The ooecinm is large. It is delicatel}T striated find transparent; 
the white embryo inside is clearly to be seen. The ooecinm is 
rounded, its front is flattened. It is closed b}T the operciilmn.

The characteristic features of the species are: the unusual 
size of the zoid, the dense layer of flattened spines above the 
aperture field, and the structure and position of tbe avicnlaria.

2. O. japonicus n. sp. (figs. 34—35).
Locality : Japan (29 [type]); 600 m.; encrusting a zoarium of 

Steganoporella magnilabris (Busk) .

Arkiv for zoologi. 13(1 33 A. N:o 12. 3



The zoids are of medium size, they are oval and clearly 
distinguished from one another. The aperture field occupies 
nearly the whole of the front, its elevated margin is thin and 
translucent. Along- this margin about .10 pairs of spines are 
situated; they are often detached. They are evenly curved in 
over the aperture field. They are of a varying length, but 
often they meet above the aperture field. They are thin, a 
little flattened, and become thinner towards their ends, which 
are blunt. Near the distal end of the aperture field there is 
a small, pedunculated avicularium on each side, its point 
directed distally. The peduncle is ver}T long- and straight, and 
it becomes very narrow towards its base. Distally to the 
avicularia there is a short, straight, blunt spine on each side. 
In the zoids without ooecia the marks of four (here always 
detached) spines are to be seen along* the distal margin. 
There are one distal and two lateral porecharabers.

The ooecia are of medium size, they are rounded, trans
parent and delicately striated. Along the proximal margin of 
the ooecium there runs a white, and in the centre, rather 
broad rim. It is closed b}T the operculum.

The species is of tlie usual Cauloramjjhus-ty^e and is not 
very characteristic. The special features are the structure of 
the avicnlaria and of the ooecium.

10. Callopora G r a y .

C. canui n. sp. (figs. 36一 4〇; PI. 3 fig. 8).
Callopora horrida, C anu  & B a s s le r  (nec H ixcks) 1929, p. 103, pi. 7 

fig. 7， text-fig. 24 B— 24 C (Japan).

Localities: Japan (13, 29 [type], 44, 45); 100—600 m.; en
crusting algae, stones or dead sea-urchins.

The zoids are of medium size and densely clustered. The 
aperture field is of a broadly oval form. There is a narrow 
cryptoc}Tst. I t is g-listening* white, g-ranulated; its inner margin 
is drawn out in small teeîli. Proximallj a narrow g3'mnocjst 
is developed. In the zoids without ooecia a short, straight, 
blunt spine is situated in each distal corner; in the zoids with 
ooecia these spines are placed more proximally, close to the 
proximal margin of an ooecium. There are no other spines. 
If we examine the zoarium from its basal side, we find that 
each zoid has two pairs of crescent-shaped lateral porechambers 
and one distal, larger one. In the centre of the distal part 
of the basal wall of the zoid there is a circular area, in which 
some small, white spots of a mealy appearance are situated. 
In this area the zoarium is certainly fixed at the substratum..

34 ABKIV FÖR ZOOLOGI. BAND 33 A. N：0 12.
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Figs. 36_40 . Callopom canui n. sp. (loc. 29). 
l'ig. 36: P art of zoarinni. 42 X. — Fig. 37: Ooecium and avicularium. 105 X. 
— Fig. 38: Zoid in basal view; the shape and position of the porecliambers 
and the central fixation aren are seen. 57 X. — Fig. 39. Mamlible. 67 X.

— Fig. 40: Kostrum in lateral view. 67 X.

The ooecium is of medium size, it is broad, rounded and 
provided with numerous small tubercles. Its front is trans
parent and has a narrow transverse fenestra with an elevated 
margin. The ooecium is closed by the operculum.

Tlie ooecium is cro'vned l)‘y an avicularium, wliicli is very 
liirg'e, its length varying, between V2 and V5 of the length of 
(he aperture field. Its front with the mandible is turned, 
upwards. The rostrum is curved along the proximal-distal 
marg-in of the distal zoid; it is pointed aiid its end is hooked.

The present specimens are certainly identical with those 
described by Canu & B assler (1. c.). I t  was with hesitation 
that the authors mentioned referred their specimens to Callo- 
l>ora horn'da (Hincks). They differrecl from that species in 
liiiviiig, the avicularium clearl)T distinguislied from tlie ooecium 
and in the presence of an ooecial fenestra. The zoaria were dead 
iind the spines detached ; thus the number of tlie latteris not known.

The species is allied to C. liorrida but is distinguished by
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Figs. 41—42. Ellisina latiro- 
stris n. sp.

Fig. 41 : Zoids (\vith two ooecia) 
and avicularin from the peri
phery of the zoarium; the 
opeuiugs of the porecbnmbers 
are seen iu the distal zoid. 
67 X. — Fig. 42: The distal 
p a rt of the basal wall of a 
crushed zoid, show ingthesliape 
aud position of the porecliam- 

hers. 105 X.

the following characters. The avicularium differs in its general 
structure, the rostrum being. Looked is, for instance, char
acteristic. The ooecium has a narrow fenestra. There always 
are only two, distal, short, straight spines. The circular area 
of the basal wall of the zoicl is not mentioned in C. horrid a, 
though it is conspicuous. Porecliambers are not described 
in C. horn'da, and thus there can not be any comparison on 
that point. — Taking this into consideration it seems to me 
that the present specimens can not be identified with C. 
horn'da.

11. Ellisina Normal.
1. E. latirostris n. sp. (figs. 41—42).
Locality： Japan (1 [type]); 115 m .; encrusting a stone.
The zoids are of medium size and are clearly disting-uisliecl 

from one another. They have the form of a rounded triangle : 
proximallj tliey are very broad, half way to the distal end 
they are contracted and then they become narrower towards 
the latter, which is curved. The aperture field occupies the 
greater part of tlie front. There is a strongly developed 
cryptocyst. Proximally it is very broad and then becomes 
narrower along the lateral sides. I t is gTannlatecl and trans- 
versel)7 grooved; its inner margin is provided with small den
ticles. A g-ymnocjst is just seen. The distal wall and the 
lateral walls are each provided with a porechamber. The 
lateral porecbambers are placed at some distance from the
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«listai one. When an avicnlarium is present it derives from 
Uiis interval between a distal aiul a lateral porechamber.

The avicularia are of the type described b}T Miss H a s t in g s  
(1930, p. 711, PL 7 figs. 28—31) in JE. curvirostris (H in g e s ). 
They are vicarious and placed as lateral daug-hter zoicls at 
the bifurcations of the zoid rows ; thus they are to be referred 
to p r̂oup 1 of the vicarious avicularia, proposed in an earlier work 
of mine (S il é n  1938, pp. 288, 308). They are large but do not 
reach the length of an antozoid ancl are much narrower. Their 
distal ends are pointed. Owing1 to tlie material being- very 
sparse I have not been able to observe the porechambers. 
Hut in tlie obliquely drawn out distal Avail there is a large, 
round opening, indicating tlie presence of a distal porecham- 
l>er. Proximally the mandible is drawn out into two lateral, 
mu-row wings. It is composed of two parts; there is a long, 
slightly curved, strongly chitinized part, 'wbicli gradually be
comes narrower and ends in a point; on one side of this part 
the mandible is drawn out to a broad, strong-ly curved, verjr 
iliin and translucent lamina. Thus the mandible is of about 
same type as in E. curvirostris and in Oni/choceUa. The rostrum 
is of the same form and occupies tlie greater part of the front.

The ooecinm is of medium size, it is round ancl granulated. 
It is not closed by the operculum.

The present species is a typical EUisina, the structure of 
llie avicularium offers the most characteristic features.

Under the name of Onycliocella luciae J u llie n  (1881, p. 
kJ80, text-fig-.) described a new species from the west coast of 
France, by him and by Canu & B assler (1920, p. 203) placed 
in tlie family Onychocellidae. The crjptocjst of this species is 
very well developed but it is very different from the charac- 
ieristic extensive structure in Oni/choceUidae (cf. for instance. 
IIakmer's [1926, p. 256] definition of that family). On the 
contrary it ag-rees closely -with the cryptocj7st found in certain 
i]fc))ibra)iiporidae especiall}7 Ellisina. The ooecinm is well 
developed, lijperstomial; in Onychocellidae it is ver}r small and 
(Midozoidal. The structure of the avicnlarium agrees closely 
with that of E. latirostris. Thus there is no doubt that 
Onycliocella luciae is to be referred to Ellzsina, and. it is 
cs])eciallj related to E. curvirostris and E. latirostris.

2. E. canui (Sakakttra) (figs. 43—46; PI. 2 fig. 7).
Monbranlpora sp. Buchner  1918, p, 459, text-fig. 1 (Japan); Amplti- 

lilrstrum canui, Saicakura 1935 a, p. 9, PI. 1 fig. 9, text-flg. 1 (Japan, 
jiloistoceiie); Ellisina canui, S ilén  1938, p. 273, text-figs. 39—40.

Localities: Japan (1, 24); 1— 115 m.; encrusting a stone and 
n sponge.
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Figs. 43—46. Ellisina canui (Snkakura).
Fig. 43: Zoid w ith ooecium (loc. 1). 07 X. — Fig. 44: Avicularium (loc. 24). 
105 X. — Fig. 45: Zoid w ith two avicularia seen from its  distal end (loc. 
24). 67 X. — Fig. 46 : Zoid from the periphery of the zoarium w ith one

avicularium and three uot yet closed porechambers (loc. 24). 67 X .

The zoids are larger than those of E. latirostris but generally 
of the same structure. Tims the zoid as well as its aperture 
field have the form of rounded triangles; proximail}r they are 
broad, at the middle contracted and distall^y narrower. The 
cryptocyst is broad pi.oximally and becomes narrower more 
distally ; it is granulated and g-rooved. A proximal, narrow 
g'ymnocjst is often to be seen. There are one clistal and one 
pair of lateral porecbambers. As in JE. latirostris the lateral 
porechambers are placed a little distance from the distal one. 
They are large, especially the distal one. On the outer side 
a porecbaraber is closed bjr a wall, and perforated by a round 
pore (Miss H astings [1930, p. 712, fig1. 29 u] describes the 
distal porecliamber of E. curvirostris as being- open). The basal 
wall of the zoid is not translucent, and it is covered b}r sec
ondarily formed, small, concentric lamina of lime. In its 
centre there is a greyish, oval area by which the zoicl is 
fixed at the substratum.

Close to the lateral corners of the distal end of the zoid 
an avicularium is situated on each side; sometimes one of 
them or both are absent. They have a leng-tli of about 2/ö of 
an autozoid length; at the middle their breadth is about 
of an autozoid breadth, and from here they become narrower 
towards their ends. The rostrum occupies the distal 8/s of 
the front of the avicularium. It is curved around the distal 
corner of the zoid, it is narrow, and towards its distal end
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it becomes more and more elevated. The mandible is of the 
same form as the rostrum and moves around two condyles.— 
The avicularia derive from between the distal and one of tlie 
lateral porecbambers. Their position in the zoarium has been 
discussed in an earlier work of mine (Silén 1938, pp. 273 ff.), 
iind there it was proved that they are reduced vicarious, 
avicularia, taking the places of lateral daughter zoids at the 
bifurcations of the zoicl rows. Thus they belong to group 1 
of the vicarious avicularia (op. cit., pp. 288, 308).

The ooecia are of medium size, rounded and granulated. 
They are not closed by the operculum.

The present specimens agree on all points with S a ic a k u r a ' s 
species. S a k a k u r a  refers the species to the genus Amphi- 
blcstnon, but he mentions liimself that the avicularia are vi
carious, and this and other facts stand in opposition to such 
a classification. The autozoidal characters of the species point 
directly to JSllisiua, and it is evident that its avicularia have 
developed from the type found in other species of this geims.

B ü c h n e r  mentions that he lias observed total regeneration 
in a Membranipora from Japan, and the figure he gives of 
the species is so characteristic that there can be no doubt 
tliat lie was dealing with tlie present species.

12. Pseudolepralia gen. nov.
Young zoids in the peripberical parts of the zoarium have 

tliis form and structure : the zoicl is almost oval, lias its g'rea- 
te8t breadth proximally, becoming narrower towards its distal 
(Micl; the aperture field occupies the whole front of the zoid; 
a long1 its inner margin a narrow granulated ci7ptoC)'st appears; 
proximally and laterally a narrow gjmnocyst is developed.

In fully developed zoids the entire frontal side np to the 
operculum is covered by a slightly convex gymnocyst.

One distal and two lateral porecliambers, some distance 
from it, are present. The interval between the distal and one 
lateral porecliamber on each side of the zoicl is occupied bj 
a small vicarious avicularinra.

Type: P. ellisinae n. sp.
Regarding the structure of the autozoid and the avicularium 

it is evident tliat this genus is closely related to EUisina. 
Tlie gi'eat difference is the structure of the g'ymnocyst in 
PscHtlolejJraUa.

P. ellisinae n. sp. (figs. 47 —51). ,
Locality: Bouin Islands (35 [type]); 45 in.; encrusting a lump 

of lime-stone.
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Figs. 47—51. Pseudolepralia eUisinae 
n. gen. n. sp.

Fig. 47 : Zoids from the periphery of the 
zoarium; in two of them the gymnocyst is not 
yet fully developed. The fronts of the two 
distal avicularia are not yet closed. The distal 
porecliamber not closed in the three distal 
zoids. 45 X. — Fig. 48: Fully developed zoids 
w ith ooecia aud avicularia. 45 X . 一  Fig. 49: 
Zoid from the periphery of the zofirium 
showing tbe positions of the porechambers 
and avicularia; the zoid is the same as th a t 
called A in iig. 51. 45 X. — Fig. 60: Avicu- 
larium  in frontiil view. 70 X . — Fig. 51: Zoids 
in basal vieAV ; the positions of the porecham
bers (p) and aviculari«^ (a) as well as the 

central fixation area are seen. 45 X.

The zoids are placed 
closely to each other. 
They are of an oval form. 
Almost the entire front 
is covered by a convex, 
slig-htlj uneven, glisten
ing, yellow-white gym- 
nocyst. It ends on a level 
with the proximal margin 
of the operculum in a 
somewhat concave line 
traversing- tlie whole zoicl. 
The aperture field is thus 
restricted to include only 
tlie operculum. Tbe oper
culum is semicircular and 
is well distinguished from 
the gymnocyst witli the 
result that the zoicl be
comes strikingly Lepra- 
lioid. 一  In the young 
zoids of tlie peripherica! 
parts of the zoarium tbe 
aperture field occupies 
almost the entire front. 
It is roundecll}r triangular, 
broadest towards the 
proximal end. It is sur
rounded by a rather nar
row gymnocyst which 
lias its greatest extension 
proximally. Along- the in
ner margin of the aperture 
field a narrow, granul
ated cryptocyst furnished 
with small denticles along 
its inner margin is de
veloped. The zoid lias 
one distal and, at some 
distance from it, one pair 
of lateral porechambers. 
The basal side of the zoid 
is smooth and translu- 

gTeyish area where it iscent but lias a central, rounded, 
fixed at the substratum.

At each side of tlie zoid, on a level with the free part of
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the aperture field, one avicularium is placed. I t is rather 
miiTow, pointed, curved along- and close to the sides of the zoicl. 
The rostrum, towards its distal end, is curved a little upwards 
i'roin the horizontal plane. The avicularium is of tlie same 
a|>pearance and position as that of EUisiua jajmu'ca. At first 
ylance it appear^ to be adventitious, but a closer examination 
reveals that the avicularian chamber, which in transverse 
section lias about the same form as the front, reaches the 
bnsal side of the zoariimi. The avicularium is placed between 
the distal and a lateral porechainber. Tims the avicularium 
is vicarious. The facts described are to be seen clear^ when 
looking at an autozoid from its basal side.

The ooecium is small, rounded, and entirely smooth. I t is 
partly embedded in the distal zoid, in the proximal part of 
which it appears as a flat, convex protuberance. I t is closed 
l)j the operculum.

13. Copidozomn H a r m e r .

C opidozoum , H arm er 1926, p. 226, list of species p. 227.
C a n u  & B a s s l e r  (1929, p. 101) do not accept this genus 

but think that its species are to be referred to Callopora; 
according- to them the particular and characteristic structure 
of the avicularia of the species referred to Copidozomn is only 
a »secondary» and unimportant character. I can not agree 
with that. Undoubtedly the avicularia of the Copidozoum 
species must be said to form a special type very different 
from tliat of Ccdlopora. But, as pointed out bj Miss H a s t i n g s  
(1930, p. 713), who accepts the genus Copidozoum) H a r m e r  
lias given it too wide limits: Membranijiom falcata Mac G i l l . ,  
referred to Copidozoum by H a r m e r ,  certainly is closer to 
h'lUsina.

O. transversum n. sp. (figs. 52—55; PI. 2 fig. 6).
Locality: Japan (29); 600 m; one small, detached crust.
The zoids are very large. They are broad and separated by 

sharply defined limits. Tlie aperture field occupies the entire front 
of the zoicl. It is of a broadly oval shape and becomes narrower 
towards its distal end where its border describes an even 
curve. I t is often particularl)7 broad proximallj, and then it 
I ms an almost straight proximal border; then it assumes in 
its entirety a ronndedly triaiig-ular appearance. A cryptocjst 
is present. Proximally it is extensively developed but becomes 
iiiiiTower towards the distal end of the zoid Avhere it can 
scarcely be detected. I t  is shining white and is provided with
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Fig. 62: Zoids and avicularia. 45 X. 一  Fig. 53: Mandible. 45 X. — Fig. 54: 
D istal end of mandible in lateral view. 100 X. — Fig. 55: Longitudinal 
section showing the position of the avicularium (a) between the proximal 

zoid (pz) and the distal one (dz). 45 X.

minute transverse grooves. Its inner margin, excepting the 
part of it which is situated clistally to the operculum, is 
furnished with small denticles. The operculum is large and 
moves around a straight chitinous sclerit.

An avicularium is placed distally to each autozoid. I t has 
a rectangular front, the breadth of which is about twice its 
length and a little less than the breadth of the mother zoid. 
The rostrum traverses the front of the avicularium diagonally 
and points to one of the proximal corners of the rectangle. 
I t  forms a long, narrow groove widening1 towards its distal 
end, where it is rounded. The proximal part of the mandible 
is semicircular. Its distal part is straight and narrow and 
contrasts sharply witli the proximal part. Its length is three 
times that of the latter but its breadth is only of that 
of the latter. I t is turned so that its margin is directed 
frontally. It ends distally in a small but sharp hook. 一  At 
first glance the avicularium appears to be vicarious, but a
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length section tbroug-h the zoarimn shows that it does not 
reach the basal side of the zoarium but that the proximal and 
distal autozoids are in immediate connection ■with each other 
beneath the avicularium.

Ooecia were not found in this zoarium.
This species is easily recognized from the avicularium 

being- placed transversely in relation to the antozoid. The 
details of its structure are also characteristic.

14. Antropora Norman.
For references see H armer  1926, p. 232.

In my opinion the genus Membrendoecium Canu & Bassler 
(1917, p. 17), which lias been accepted by some authors, can 
not be kept apart from Antropova. The diagnoses, -which for 
instance Canu & B assler (1920, p. 119 and p. 175) give of 
these two genera, are in both cases applicable also to the 
species of the other g-enns. It is true that they say in the 
diag-nosis of Antropova: »A pair of avicularia with their pointed 
mandible directed inward, and transversely situated above 
the oral opening». But this direction of the avicularia is only 
true in the 〇'enot)rpe A. (jrauulifera (Hincks) and not in other 
species which have been referred to this genus (cf. for in
stance Harmer op. cit.), ancl naturally a division of genera 
can not be based solely on such a fact. Harmer (op. cit.) 
expresses himself more cautiously: »Adventitious avicularia
paired,-------》 . Such a diagnosis applies very well to, for
i n s t a n c e , Canü & Bassler (1920, 
PL 6 figs. 6—11).

But this diagnosis also seems to me to be too limited. 
Certain species, which undoubtedly are to be referred to this 
•̂enus, for instance the one described below, have not alwa}7s 

two but very often only one avicularium in this position at 
the distal margin of the antozoid.

Moreover it must be observed tliat the nature of these 
avicularia, which H armer describes as adventitious and Canu & 
Bassler (1917), as »interopesial» (a term unknown and not 
defined!), is not known with certainty. In the species exam
ined (cf. Silen 1938, pp. 274—276) they are, with greater or 
lesser certainty, vicarious; that is the case also in the species 
described below. Possibly this holds true to all species be
longing- here. — The large »vicarious avicularia» described in 
certain species are zoids of a nature not je t settled with 
certainty (cf. Silén 1. c.).

Thus, firstly, Membrendoecium must be united with An-
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Fig. 56: P a rt of zoarium in frontal view. 32 X. — Fig. 67 : Zoids in basal 
view showing the positions of porechambers (p) and of an avicularium

(a). 85 X.

tropora. It is, for instance, sig-nificant tliat Membrendoecium 
laguncuhim C a n u  &  B a s s l e k  (1929, p. 95, PI. 6 figs. 6—11) 
agrees so closely with Antropova marcjinella ( H in c k s ) ( H a r m e r  
1926, p. 234, PI. 14 fig*. 15) that it does not seem at all 
impossible that we are dealing with one and the same species. 
Secondly, the diagnosis of the united g-enus Antropora must, 
with regard to the small (true) avicnlaria, be modified in the 
following' way: Distally to all or most autozoids one single 
or a pair of laterally arranged, small, pointed avicularia, which 
in some (or all?) species are vicarious. Should it be proved, 
that the avicularia are vicarious in all species, it would be a 
new and important character of the genus.

A. erecta n. sp. (figs. 56—57).
Locality: Bonin Islands (35 [tjrpe]); 135 m.; one detached, 

zoarium.

The zoarium is erect, branching, and has the structure of 
a cylinder surrouncling- a cavity, which is open at the ends 
of the branches. I t probably grew originally around the 
narrow branches of an alga, on a li3rdroid or another similar
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substratum, which latei. on lias been destroyed; there ai，e 
parts of organic materia left inside the cj^linderwalls.

The zoicls are of medium size, a little prolonged, often 
narrower proximally and then becoming broader towards tlie 
middle, from where they become narrower towards their 
rounded distal ends. No g-ynmocyst is to be seen, but the entire 
front is membranous. Below this frontal membrane and close 
to it a horizontal cryptocyst is extensively developed. I t 
covers more than half the front, and only a roundeclly triangular 
opening- is left in the distal part of the zoid. The ci^ptocyst 
is evenly granulated and translucent. — The zoid is connected 
with its neighboiiring, zoids by tbickwalled porecliambers, 
numbering' 6—10, which are placed along the basal parts of 
the vertical walls. I t is not possible to divide them into a 
certain number per each of the distal and lateral Avails; these 
usually join evenly on to one another basallj.

Ooecia were not found.
At the distal ends of most autozoids one avicularium is 

usually placed in a somewhat lateral position. Sometimes, 
and usually in the mother zoids at the bifurcations of the 
zoicl rows, there are two avicularia at each autozoid. The 
avicularia are small and vicarious; their basal walls can easily 
he disting-uished on the basal side of the zoarium. The rostrum 
is pointed, a little elevated and directed straig-lit forward.— 
Any other specially built, avicularia-like zoicls have not been 
observed.

This species has no particularly characteristic or interesting 
features. But the general structure of the autozoid, its 
crypto cyst, etc., does not agree with that of an}7 species known. 
» i\fenibren(loeciimv> pyriforme Canu & B assler  (1917, p. 17) 
shows some similitudes but also dissimilitudes.

15. Hiantopora Mac Gillivray.

H. in te rm e d ia  (K ir k p .).

Mcmbranipora radicifcra vnr. intermedia, K i r k p a t r i c k  1890, pp. 612, 
(>16, PI. 16 fig. 2; Trcmopora dcndracautha, O r tm a n x  1890, p. 29, PI. 2 
lin. G (Japan) ; Mcmbranipora intermedia, W a t e r s  1898, p. G81; Hiantopora 
infennedia, H a r m e r  1926, p. 237, PI. 34 figs. 1—3, textfig. 2 (Japan ; re
ferences); Trcmopora intermedia, B an u  k  B a s s l e r  1929, p. 114, PI. 11 fig. 1.

Localities: Japan (1, 13, 29), Bonin Islands (33); 100—600 m.; 
detached crusts.

These specimens agree in every detail with those described 
l>y H armer under (f) (1926, p. 239) from Japan. Canu &
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B assler (1. c.) are of the opinion that Harmeb's Japanese 
specimens together with Ortmann's Trem〇2)〇ra doidracantha 
should form a separate species. But they do not give any 
reasons for their statement, and since I have fomid none my
self, I  follow Haumer^ synonymies.

16. Chapcria J ullien.

1. O. acanthina (Lamx.).
Flustra acantliina, L am o u ro u x  1825, p. 605, PI. 89 figs. 1, 2; Chupcria 

acanthina, W a te h s  1898, pp. G56, 659, 664, PI. 47 lig. 10; H arm kk  1926, 
p. 229, PI. 14 iigs. 9, 10 (Japan; references); H a s t in g s  1932, p. 412 (re
ferences).

Localities: Japan (23), Bonin Islands (34); 0— 150 m; encrust
ing shells.

2. C. transversalis Canu & Bassler. (ßgs. 58—64).
Chapcria trausversalis, C anu  & B a s s le k  192», p. 473, PI. 64 figs. 5—9, 

textiig. 202 a (Japan).

Localities: Japan (16, 17); 135■—300 ni.; encrusting shells.

T he non-Ccalcareous p a rts  of th e  zoarium  have a  l ig h t reel 
colour.

The zoids are ver}r large. They are not much longer than 
their breadth. The proximal part of the zoid is covered by a 
flat, even gyirmocyst. At its centre there is an avicularium, 
which, however, is fallen awa)r in most zoids leaving1 only a 
mark behind. I t is rather small, sessile, and has a triangular 
front. I t points towards the proximal end of the mother zoid. 
The distal part of the zoid is occupied by the very wide, cir
cular aperture. In zoids provided with ooecia its distal 
margin is straight. The distal margin of the zoid forms a 
raised screen, which descends abruptly clown into the aperture. 
At a good distance from the frontal opening' of the aperture 
tlie occlusoi.laminae (cf. Hakmer 1926, p. 2‘】9) are to be seen. 
They unite distally, and thus they form a horseshoe along 
the distal wall of the aperture. The operculum is dark red 
and translucent. I t is provided with a cliitinons sclerite in 
the form of a horseshoe, which is parallel with the arched 
distal margin of the operculum. On the raised distal margin 
of the zoicl four strong, basally jointed spines are placed. 
Usually they are broken but are, when fully developed, very 
long- and clistally divided into branches of a varjin〇' number 
and length. The raised distal margin of the zoicl projects 
beyond the true distal wall, and thus it hides, when seen
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Figs. 58—64. Chaperia travsvcrsalis C axu  & B a s s l e r .  45 X.
I'ig. 58: Zoid showing occlusor lnniinn and distal spines (loc. 17). — Fig. 
M : Operculum (loc. 17). — Fig. 60: Zoid w ith ooecium in frontal view; 
I lie proximal avicularium is detached (loc. 17). — Fig. 61: Zoid w ith 
ooecium in frontal-proximal view showing the lndleslinpe of the ooecium 
loc. 17). — Fig. 62: Zoids in distal-lateral view; frontal and lateral pore- 

l)latos, the lateral spines and the distal-basal fixation-tube are seen; median 
Npines nnd distal avicularia detached (loc. 16). — Fig. 63: D istal end of 

zoid w ith distal avicularium (loc. 16). _  Fig. 64: Spine (loc. 16).
I.’ig. 65. Chaperia. t'ransversalis var. b〇 )iinc»sis nov. 45 X. Stalked prox

im al nvicularium.

I'rom tlie front, an avicularium, which is placed there. I t is 
〇i' the same form and size as the proximal avicularium; it is 
sessile, and its rostrum points in a distal direction. The 
lateral and (true) distal walls of the zoicl are very high, the 
height being almost tlie same as tlie bi’eadth of tlie frontal 
side. The distal wall has two very large, round poreplates, 
I ho lateral Avails one still larger, oval poreplate each. Distally 
I lie basal wall is drawn out in a tube, which is fixed at the 
substratum. Thus tlie zoarium does not rest immediately 
upon the substratum but stands, so to speak, on stilts.

The ooecium is very large and ladleshaped. It stands 
erect, almost at right angles with the front of the zoicl. Its 
distal side is convex, its proximal side excavated and covered
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by a very thin membrane; here it is separated from the 
front of the zoid bj the raised distal margin of tlie latter. 
The ooecinm consists of two calcareous laminae the inner one 
of which is bent over the outer one along- its free margin 
and joined to the latter to form a ribbon. In zoids provided 
with ooecia the spines are placed two on each side proximall}' 
to the lateral marg-ins of the ooecium.

Canu & B a s s le r  give a very short description of this spe
cies, and they figure only cleaned specimens de])rived of all 
appendages. The specimens here described agree, however, 
closely with tlieir description. Two, apparently very character
istic features that the)7 have not described can also be seen 
in their figures: tlie occlusorlaminae are distally united to 
form a horseshoe; the spines of the zoids with ooecia are 
placed two on each side proximallj7 to the lateral margins of 
the ooecium, and thejT are all similar.

The species reminds one very much of C. cerviconns (Busk) 
but shows, if compared with H arm eb's (1926, p. 231, PL 14 
fig.. 8) description of the latter species, the following differ
ences: the union of tlie occlusorlaminae in a horseshoe; the 
spines are stouter and not so richly branched, and they are 
all alike; tlie spines of the distal wall described by H armek 
are not present here; the positions of the spines in zoids with 
ooecia are different; avicularia are not known in C. cervicor- 
ms; the frontal ribbon of the ooecium is not found in C. 
cervicornis. The two species agree, however, closely in tlieir 
general structure, and they are certainly closely related.

3. C. ti’a n sv e r sa lis  Canu & B assler var. b o n in en sis  nov.
(%• 6〇).

Locality: Bonin Islands (33 [type]); 100 m.； encrusting a lump 
of lime-stone.

These zoaria ag-ree ver}T closely -with C. trausversalis. But there 
are some features which inalce it very difficult to refer them 
to that species without further notice. The most striking1 
feature is that the zoids of the Bonin-specimens are all much 
smaller, being- only about 2/s of the size of the Japanese spe
cimens. And tlie proximal avicnlaria are not sessile but ele
vated upon very long- peduncles, which are narrow at the 
bases but widen a little towards their extremities. These 
features give a rather different appearance to the Bonin 
specimens. But they are certainly closely allied to the Ja
panese specimens.
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17. Nellia Busk.

N. oculata B usk (PI. 3 fig. 9).
Xrllia oculaia, Busk 1852 b, p. 18, PI. 64 fig. 6, PI. 65 iig. 4; Harmer 

p. 240, PI. 14 lig. 18, textfigs. 3 B, D autl 4 A, B (references); H ast-  
inos  1032, p. <110 (references).

Localities: Malacca Str. (5), Formosa Str. (9); 35—80 m. ; from 
loo. 5 small zoaria on a hj^lroid, from loc. 9 a large agglomera
tion of zoaria.

All the specimens belong to the typical form. For the 
structure of the zoarium cf. H armer (1. c.).

Fam. F lustridae Smitt.

In this family the following- genera have been proposed:
1) . Flustra, L inné  1758, proposed for the species Escharct 

Jolincca L. When the number of known Bryozoa increased 
nil /''lustridae in the modern sense (together -with nuinerons 
ullim. species now removed to other families) were enclosed in 
lliis o-enus. Since then species have been removed from the 
l,>vims now and then, and new genera liave been proposed 
I'or them.

2) . Carbasea, G ray 1848, was proposed for Flustra carbasea
Ki.i,. Sol. I t is distinguislied by the absence of avicularia 
h ml ooecia and by the unilaminar zoarium. This genus has 
Ih'cii disregarded by some later authors (for instance b}T L e 
vi n s k n  1909), or it has been made a subg'enus of Flustra.
(M lier authors, however, have referred several new species to 
il. VVlien these new species have not had all the three char
nel »>rs mentioned their entering- into the g'enus lias depended 
upon which of tliera bas been looked upon as the most im- 
imvliint by the various authors. We mention, for instance, 
IImi, B idenkap (1900, p. 508) referred his species Flustra
l)il:l)<r(jevsis (possibly a synonym of Flustra semdata Busk), 

uliich is bilaminar but is devoid of ooecia and avicularia, to 
( 'nrlidsra. O kada (1921, p. 23) proposed as new Carbasea 
niltmi/ensL'}, which is miilaminar but has ooecia and avicularia.
11 arm  kb (1926, p. 249) proposes as new Carbasea Iwguiformis^
which is miilaminar, lias ooecia but is devoid of avicularia; 
wliirli feature lie looks upon as a special character of the 
Iannis does not appear from his discussion. Thus the genus 
( 'nrlutsca has become very vague, and a new raison d'être 
must; be given to it if it is to be maintained.

；5). Chartella, G ray 1848, proposed for Flustra iiapyracea
Arkiv for zoologi. Bd 33 A . N:o 12. 4
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E l l .  & S o l .  N o  special characters have ever been given to 
this g*enus, and it has never been accepted without arg-ument, 
except as a subgenus (Canu & B assler 1925, p. 14, and 
1929, p. 83).

4) . Spirahiria, B u sk  1861, proposed for SpiraJaria florea 
B u s k . L e v in s e n  (1909, pp. 124—126) was the first to g-ive a 
detailed diagnosis to this genus: »The lateral walls with as 
a rule a row of spine-like processes (or denticles) a short 
distance within the covering1 membrane; the edges of the 
aperture as a rule furnished with spines, sometimes over 
their whole length; tlie avicularia g'enerallj with beak-shaped, 
pointed mandible; the ooecia most often immersed in avicnla- 
ria; the sicle-walls have numerous miiporous rosette-plates.» 
After that he points out that these characters, as is seen also 
by the diag-nosis, are not constant. I t may be added that 
some of them are also to be seen in species belonging- to 
other genera. L e v in s e n  refers several species with greater 
or less certainty to the g-enus.

5) . Sarsißustra, J u l l ie n  & C a l v e t  1903, proposed for 
Flustra abyssicoJa M. S a r s . The diagnosis of this genus is 
discussed by S i l é n  (1938, p. 350), who at the same time 
referred a new species, S. japonica to the genus. The revised 
diagnosis proposed there runs thus: »Zoarium vom primitiven 
Flustra-Typus, locker gebaut, zweischichtig; Avicularieii vikari
ierend, lateral bei Yerzweigung-spunkten der Zoidreiben gelegen, 
nähern sich in der Grösse den Autozoiden, mit spatenförmig-er 
Manclibel und wohl ausg-ebildeter Ci7ptocjste; Ooecien redu
ziert (oder felilen ?)».

Until the year 1909 the genus Flustra remains enclosing 
most Flustridae. But this year brings a great change with 
L e v in s e n ' s (1909, pp. 122—130) revision of the family. Sar- 
sißiistm is preserved. Flustra is limited to enclose F. foliacea 
and F. carbasea with tlie following diagnosis: the lateral 
poreplates multiporous, the ooecium, if present, eg-g'shapecl 
(these characters in contrast with the following- species, which 
have uniporous lateral poreplates and » cup-shaped» ooecia); 
the structure of the avicularium above all separates the genus 
from Sarsiflustra. The species excluded are distributed among 
Spiralaria (see above) and three new genera, Kencllo, Betiflustra 
and Heterojlustra.

6) . Kenella, proposed for Flustra biseriata B usk . The 
ooecia are embedded in lcenozoids, the zoarium is biserial, 
avicularia are wanting. H armer (1926, p. 249) seems to have 
his doubts as to the correctness of tlie g-enns. C anu & B ass
l e r  (1929, p. 83) maintain it. I have not had the opportunity 
of examining the g-enus myself.
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V.) /{cfi/lustra, proposed for Retepora cornea Busk (lecto- 
1 n |»i\ 11 ARMKii 1923, p. 315; synonym : Carbasca cribriformis 
Mi nu), b'histra reticulum H i n c k s  and JRetißustra schönaiii Lb- 

This genus is above all characterized by the structure
• I llic /oarium; the zoaria are richly branched, and in most 
pfrics the branches anastomose and form a fenestrated disc. 
Nu« avicularia are very large, they reach almost the size of 
丨I il niiloz-oid. The lateral poreplates are uniporous.

H). //ctcrojlustra is an artificial group enclosing, those 
r/ii^lriilac which can not be placed in the above genera; thus 
m<»si ineinbei'S of the old g-enus Flustra should be referred to 
Iliis poilus.

But; this system proposed by Levinsen, which is still 
is uncertain in many respects. The importance of 

.…，li (iharacters as the shape of tlie ooecia and the multi- or 
iini|»()r〇usness of the lateral poreplates is not clear. The
• xlciit and tlie definition of the geneva, Flustra a.nà Sinralai'ùi 
i-t vn^iie, as well as the position of the g-enus Carbcisea. I t  is 
nl»〇v(! all unsatisfactory that a very large part of the Flustridcie 
nn> referred to Heteroflustra, a genus of an artificial and alto- 
-••I lier negative nature. In short, there is no main principle 
ni 11io aiTang-ement of the Flustridac.

S imon (1938, pp. 276—279, 288—310) lias shown, that 
» lni vicarious avicularia present in most Flnsiriclae can be 

in different types as to their position in the zoarium. 
In each species one type prevails. In some species the avi- 
' iiliiria are placed at the bifurcations of the zoid rows, in
• •I lier species they have no connection with these. In the

case they are placed distally-terminallj to their mother 
■ •ids in certain species, in other species they are placed clis- 

I il I.v laterally to their mother zoicls. If the latter is the case
• In* avicularia are very large, often they almost reach the size
• •I. I lie autozoids; proximally they are pointed. All other
• vicularia are rather small, square, and the proximal wall is 
I nii^lit. I t  was proved tlmt this regularity as to tlie position

in Ilio zoarium and the shape of the avicularia depends upon 
tl". method of budding' by which the zoaria are built up. 
\ml the connection between these phenomena makes it certain 
IIml (lie different position of the avicularia in different species, 
mcc t:.liey are significant of the structure of tlie zoarimn in 

tln»s(> species, lias a great importance when settling- tlie rela- 
tioiisliip between these species and thus also "when drawing- 
up h natural system. With regard to this and to the character- 
"lini used by earlier authors, such as the ooecia being1 em- 
U.ililnl in autozoids, avicularia or kenozoids, the lateral
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porereplates being uni- or multiporous, etc., it seems to be 
correct to propose a s}rstem such as the following one.
1) Ooecia (if present) embedded in autozoids.

2) Avicularia present.
3) Avicularia at the bifurcations of the zoicl rows, derive 

distally-laterally from their mother zoids, 】ai，ge, proxim- 
ally pointed.
4) Lateral poreplates multiporous ; zoariuin of a simple 

i^/«s/m-shape.
5) Avicularia almost of the size of the autozoids; 

mandibles large, spade-shaped, occupy more than 
V2 of the fronts of the avicularia; ooecia reduced
(or wanting?) .........................................Sarsiflustra.

5) Avicularia considerably smaller than the autozoids; 
mandibles rather small, occupy less than Vs of 
the fronts of the avicularia; ooecia well developed.

Flustra.
4) Lateral poreplates uniporous; zoariam richly bifurcat

ing, the branches anastomosing . . . . Retijlustra.
3) Avicularia rather small, square, proximal wall straight; 

if placed at the bifurcations of the zoicl rows thej" 
derive distally-terminally from their mother zoids.
6) Avicularia as a rule placed at the bifurcations of 

the zoicl rows; zoarial structure not fixed (cf. S i l é n  
1938, pp. 277— 278, etc.). • . Terminojlustra 11. gen.

6) Avicularia as a rule not placed at the bifurcations of 
the zoicl rows ; zoarial structure fixed (cf. S i l é n ,  1. c.)

Securijlusira n. gen.
2) Avicularia w anting......................................................Carbasea.

1) Ooecia embedded in avicularia.....................................Spiral aria
1) Ooecia embedded in kenozoids.........................................Kenella.

There is one advantage with this system: most species can 
be aminged according* to one main principle, namely the 
position in the zoariiuu and the shape of the avicularia. It 
has been possible to separate a great many species from L e - 
v i n s e n ’s Heterojlustra (wliicli is not introduced liei’e， as it 
seems unnecessary to establish a new genus for the sake of 
species, the relationships of wliicli have not yet been exam
ined), to distribute them among tlie new genera 
and Seciirifliistra and to place them in one system together 
with otlier species. The undoubted and close relationships 
between Sarsiflustra^ Flustra and Betifliistra in contrast to 
the group Tenninoßustra-Secwißi(stm also finds expression. 
But some difficulties remain.

Carbasea has been reestablished for species without avicu
laria, whose absence lias made it impossible to arrange them



Ii. S IL É N , C H E IL 0 S T 0 3 IA T A  ANASCA (b RYOZOâ ). 53

ii iiccordance with the above system. I t is not possible 
'、ill…lit a close examination of each species, to sa)T for sure 
I this ^onus is heterogenous. I t may be that some species never 

li t\f Imd avicularia but that other species have lost theirs' second- 
uilv (cf. Silén 1938, p. 292, textfigs. 49—54, etc.). Thus it 

to note that in sec〃n:,Vo，?5 some zoaria
li iVi«, oiliers are deprived of, avicularia.

II’ we try to determine the species of Betißustra with the 
ini of the above table we will see that it is impossible to put
• I". (|imlification presence or absence of avicularia into rig-orous 
l.nirlint;. Two of the three species, B. schöuaui and B. reti-
III inn, liave avicularia of the t}rpe, which accorcling to the

• iiMi' is characteristic of the g-enns. But B. cornea has no
ifiilnria! Thus, according* to the table, it should be placed 

h i  ( '(ir/Kisea. But the structure of the zoarium and other 
h.iihii.es show that it without a doubt is close to the other 
iwn spocies of Iietijlustra. Tims we see that the above table
■ Imrncierizes the different g-enera especially Avitli regard to 
ilM-ir n'hitionships to one another. But it is not in all cases 
|MiHsil>l〇 to use it for the determination of all tlie sp ec ies
■ •I l'，/i(stri(lae, owing to tlie absence of avicularia in numerous 
|Hvi(>s, i. e. tlie structures on which the table is based. In 
m li circumstances it is necessary to take refuge in characters

"I. less importance and to settle  the relationship between such 
m |)('cies ancl a species the system atical position of which is 

by means of a detailed exam ination. Regardiiig1 Beti- 
ilii l̂rd it is, however, very unfortunate that B. cornea has 
Im-imi picked out as the t3Tpe of the genus as it  is not typical of it. 

We have another deficienc}7 in the genus Spiralaria. It 
not seem to be certain iiliat the phenom enon tlia t the  

are embedded in avicularia (and they are not so in all 
referred to th is g-enus by L ev in sen !) is of sucli an 

ni|iur(ance as to be tlie  m otive of establish ing'a special gTOiip
....... to all other Flustridae. Perhaps the genus ought
t" lx? split up and its species distributed among other genera. 

In order to give an example of my opinions regarding; the
• Inirilmtion of the Flustridae among the different genera and 
il"， limits of the latter, I  have made the following list of
l'fci(>s, which can be placed with some certainty.

Sarsiflustvci :
Type: S. abyssicola (M. Sars).

S. jnponica Silén.
Flustra :

Type: F. foliacea (L.)
F. dri/galsJdi K lu ge.
F. vanhöffeni K luge.
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(The t'vo latter species are close to each other [for instance 
in the shape of the ooecium] ; perhaps a new geniis could be 
established for them).

Retißustra:
Type: R. cornea (Busk) (cf. above).

J?, schönaui Lev.
B. reticulum (Hincks).

Termiiioßustra:
Type: T. barleei (Busk).

T. membrcniaceo-iruncata (Smitt).
T. albida (Hasenbank). .
T. (jracilenta (Hasenbank).
T. oblonga (Waters).
T. sagamiensis (Okada).
T. spoliaia (Ohtm.).

Sccuriflustra :
Type : S. securifrons (Pall.).

Carbasea;
Type: C. carbnsea (Ell. & Sol.).

C. xmpuracea (Ell. & 8ol.).
C. limjuiformis Harmek.
C. curva (Kluge).
G. macropora Hasenbank.

Spiral aria:
Type: S. Jlorea (Busk).

S. denticulata (Busk).
S. denticulafa rar. brevimandibulafa Hasenbank. 
S. serrata (Mac Gill.).
S. vegae n. sp. (p. 59).
S. incrustans n. sp. (p. 59).

? S. dentigcra (Waters).
? S. spinulujera (Waters).
? S. alice (Jull.).
? S. neptuni ( J u l  l  .).
? S. Jlustroides (Hincks).
? S. octodon (Busk).
? S. rhizophora (Ortm.) (=  S. serraia or 

S. spinnligercû).

Kenella:
Type: K. biseriata (Busk).
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1. Sarsiilustra J ullien & Calvet.

H. ju p o n ic a  S il é n .

Sm'8ijlu8tra japonica, S ilé n  1938, p. 351, PI. 18 fig. 122, textflgs. 66 A 
t"il ““ B, 72—75.

Locality: Japan (29 [type]); 450—600 m.; one large and several 
mall, detached zoaria.

This species belongs to the collection here treated but as 
■ f was of importance for the discussion of some general 
(•rnKhMiis it has already been described in the work cited.

Figs. 66—67. Tirmhwjlustra sagamiensis. (O kada).
Mk. “G: Avicularium. 95 X. 一  Fig. 67: P art of zoarimn in basal view 

sliowing an ooecium (to the left) and an avicularium. 37 X.

T. sagamiensis (Okada) (figs. 66一 67; PL 3 fig-. 10).
< '(irlxiscn snf/muicsis (misprint for snfjamioisis), O k a d a  1921, p. 23, 

i< xlli«. (.lapan); Flustra sacjamiensis, S i l é n  1938, p. 277, PI. 18 iig. 123, 
ir\iiljrH. r>7 A and 57 B.

Locality: Japan (17); 135 m.; two detached zoaria.

< )kada (1. c.) gives a detailed description of the species. 
•'I i.kn (op. cit.) treats the structure of the zoarium and the 
l"»sil，i〇n of the avicularia. Some minor observations maj7 be

'I'Iig avicularian rostrum is raised a little and forms an 
nitric of about 20° with the front side. Its inner marg-in is 
|ir〇vi(l('d with small teeth. The distal wall of the avicularium 
• IfHccnds obliquely below the proximal part of the distal zoid, 
mul llms it is clearly to be seen from the front. I t has one

2. Tcrininollustra n. gen.
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poreplate. The lateral walls have 4 poreplates eacli. — In the 
autozoids the limnber of tlie poreplates varies considerably as 
suggested already by Okada. There are 8—12 poreplates 
in the lateral walls, 2 —4 in the distal one. They are all 
nniporous.

The margins of the zoarial brandies are streng-thened by 
kenozoids. They are long and narrow, pointed at their ends, 
their walls are very thick and strong-l}7 calcified. At the basal 
bifurcations of the zoarium they form a la3rer of lip to 6 rows, 
which extends upwards along： the margins of the branches 
and becomes narrower until it consists of one row only and 
then disappears. The kenozoids of the 1—2 inner rows are 
more like the autozoids in shape.

而  H asen b an k  (1932, p. 348) from the Ni
cobar Islands seems to be closely allied.

»Flustra» sp. (fig. 68).
Locality: Japan (15); 175 m.; two small fragments.
The zoarium is nnilaminar. No ooecia and avicularia were

Fig. 68. ^Flustra» sp. 60 X. 
Margin of zoarium w ith 
auto- aotl (to the left) 

keuozoids.

present on the fragments. The autozoids 
are of the usual Flustra-slm^e, long ancl 
roundedlj hexangular. Their lateral walls 
are very thin, high and straig'lit. There 
are about 5 pairs of lateral ancl 2 distal 
uniporons poreplates. The zoarial margin 
is strengthened by a row of kenozoids. 
They are very narrow (about 1/i of the 
breadth of an autozoid) and long1 (twice 
the length of an autozoid). Their walls 
are translucent ancl not thickened.

Owing- to tlie fragmentary state of 
the specimens it is not possible to decide 
upon the systematic position of the 
species.

3. Spiralaria B usk .

I  have referred three species to this 
g-enus. They are all encrusting, and tlins 
they have a general appearance which 
is not like the usual Flustrid one. But 
all other features show that they are 
very close to tlie Flustridae ancl especially 
tlie Spiralariae. In one of them, S. 
serrota, the ooecia are often embedded 
in autozoids, but nevertheless I think it



L. SILÉ3ST, C H EILO STO M A TA  ANASCA (b R Y O ZO a ). 57

must be referred to Sjnralon'a. In S. incrustcms and S. veyae 
llm ooecia are embedded in avicularia, but in spite of that I 
h in sure that S. incrustans is more close to S. serrata than to 
S. rri/ae as shown by the structure of the autozoids and the 
h vie til aria. The following- determination table will show this.

The avicalaria, when placed at the bifurcations of zoid 
rows, always derive distally-terminally from their mother 
/«•ids.
I) Avicularia scattered in the zoarium; rostrum and mandible 

pointed, placed obliquely; in an avicularium at the bifurca
tion of a zoid row the rostrum is directed from the sister 
zoid.
2) Ooecia embedded in autozoids, (sometimes in avicularia)

S. serrata.
2) Ooecia embedded in av icu laria ..................... S. incrusians.

I ) Distally to almost each zoid an avicularium; rostrum and 
mandible roundecl, point straightl^y in the distal direction

S. vegae.
As will be seen many encrusting species referred b,y earlier 

mil hors to Membranijwridae, probably ought in fact to be ranged 
in Spircdaria.

I. S. serrata (Mao Gill.) (fig. 69).
Mcmbrani'pora serrata, Mac G i l l i v r a y  1869, p. 131, 1882, p. 3, 1886, 

|i 105, PI. 127 lig. 5; Membranipora acifcra, M ac G i l i - i v r a y  1882, p. 2; 
Si>irnl(iria serrata, L e v in s e n  1909, p. 126; Spiralaria sjnnuligcra, O k a d a  it 
M a w a ta i u  1936, j). 53, PI. 9 lig. 7, textfig. 1 (Japan).

Localities: Japan (1, 29); 115—600 m.; encrusting stones and 
Mponges.

The zoicls are rather large and of the usual Spircdaria 
Hlmpe. I have not been able to observe the spinelike projec
tions below the frontal membrane (c£. L evinsen  1. c.). There 
urc (5—7 pairs of spines. They are placed horizontally above 
11"， frontal membrane. They become narrower towards their 
fxlremities. Three types of spines are discernable: the praeoral 
pnir, the postoral pair and the more proximal spines. The 
I wo praeoral spines are short; from the proximal side of each 
’屮ilie a branch derives in the horizontal plane, which is a 
I il lie shorter than that one which runs in the main direction 
<»r the spine. The two postoral spines are considerably longer 
mill meet, as the proximal spines, at their estremities. They 
urc strong and cui'ved towards the distal side. From the 
«listai side of each spine two small branches derive in the 
Imi'i/ontal plane. The other spines are of about the same 
slmpo as tlie postoral ones, but they are curved upwards from



the frontal membrane, and from their frontally directed sides 
two small branches derive in each spine.

The avicnlaria are square; thejT are scattered in the zoarium. 
Sometimes they are placed at the bifurcations of the zoid 
rows, and then they derive distally-terminally from their 
mother zoids. The rostrum is very long- and dra.wn out along1

th e  marg-in of th e  d is ta l zoid in  
th e  way described by M ac G i i ,l i
v r â t .

The ooecium is embedded in 
the distal autozoid or in an avi- 
cularium. Its proximal part is 
crossed by a transverse ribbon, 
which is formed by the zoidal 
wall in tlie way described b}T 
M ac G il l iv r a y . In this respect 
the species differs from S. spi- 
nuli(jera, where the frontal ribbon 
of tlie ooecium is formed by fused 
spines (cf. M arcus 1922 b, p. 9).

The spines do not fully agree 
with an}r of the types described 
by M ac G i l l i v r a y ,  but neverthe
less these specimens doubtless are 
to be ranged in his species; as 
shown by M ac G i l l i v r a y  the 
species varies much as to the 
shape of the spines, as is the 

Fig. 69. Spiralaria scrrata (M ac case also in other siiecies of this 
G ill.) (loc. 29). 9〇 x. g-enus. — M a rc u s  (1. c.) refers

Zoids w ith ooecia, aud avicularimii. Oktmann's (1890, p. 27, PI. 1
fig1. 24) Ccirbasea rhizophora to 

Spiralcina and expresses as liis opinion that it is allied to 
S. sinnuhgcra (cf. also H incks 1891, p. 287). But it seems to 
me as if it, with at least the same plausibility, could be 
referred to S. serrata. M ac G illivray  describes specimens of 
the latter species which are deprived of spines as is tlie case 
in Oktmann's species. And Ortmann draws the frontal ribbon 
of tlie ooecium as formed b}r the zoid wall, but owing- to liis 
figui’e being very undetailed that is no defini七ive proof. This 
discussion shows, however, that S. serrata and S. sinnuligera 
are closely allied, allthongh I have not convinced myself that 
they are identical. S. spimdigem of Okada & M awatabi 
certain^ is identical with S. serrata  ̂ but its identit)T with the 
true S. spimdiyera seems to me to be very doubtful. 一  

J ullien  & Calvet (1903, pp. 37— 38, PI. 5 figs. 1— 2) describe
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two new species, Membranijiorella cilice and M. neptum, 
mm'iii to be close to S. serrata and possibl)7 ought to be ranged 
in Spiralarici.

2. S. incrustans n. sp. (fig. 70).
Locality: Japan (43 [type]); 100—135 m.; encrusting wormtubes.
The zoids are of about the same shape and structure as 

I liose of S. serrata. They are, however, considerably smaller 
h ml more rounded. They have their greatest breadth towards 
llicir proximal ends, which are rounded; in 
•S', serrata the zoids are pointed at their 
Itroximal ends and become broader towards 
I lirir distal ends. There are about 5 pairs 
of spines. They are b e n t in over the frontal 
im'inbrane, and thus they are not placed in 
IIk1 liorizontal plane as in S. serrata. Tliey 
im> rather short, flattened and become.a 
lilMo broader towards their blunt extrem- 
il ics. Some of tliem, usually the third and 
I Ih> fifth pair from the distal end of the 
/nid, are sometimes forked. The distal pair 
of spines is more upright and rounded in 
ci-oss section. I have not been able to 
〇l，sm，ve any spinelike projection below the 
I'runtal membrane (cf. L e v in s e n  1909, p.

The avicularia are square, and are scat- 
h，ml in the zoarium. Sometimes they are 
|ilncecl a.t tlie bifurcations of the zoirl rows, 
imd then they derive distallj-tenninally from 
llicir mother zoids. The rostrum and the mandible are pointed 
I»nt, rather short; the}7 are placed obliquely.

The ooecium is rather small and rounded. I t is always

Fig. 70. S p ir a la r ia  
In c ru s ta n s  n. sp. 37 X .
Zoid w ith ooecium, 

anti avicularium.

cml)edded in an avicularium and occupies about its proximal half.
This species is rather close to S. serrata but is easily 

ilisiinguished from it. If we disregard its encrusting1 habit 
Imwover, it resembles S. denticulata most closely ; in fact at 
lirsi, I referred these specimens to that species, but when 1 
ir〇l, the opportunity of comparing- them with specimens of 
N. dniticulata it was evident tliat they could not belong to 
I liai species.

iî. S. vegae n. sp. (figs. 71—72; PI. 3 fig. 11).
Locality: Japan (1 [type]); 115 in.; one zoarium encrusting a stone. 
The zoids are of the usual Flustra-ty\^e. The proximal 

wiill is short and straight. Then tlie zoid broadens out to
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about Vs of the length of the zoid, where it again becomes 
narrower. Its distal end is rounded. Along the margins of the distal 
half of the aperture field 4—7 pairs of very short and pointed 
spines are placed; they are bent inwards. Very often they 
are detached. From the centre of tlie proximal part of the

Fig. 71: Zoids and avjcularia; an ooecium is embedded in the central 
avicularium. — Fig. 72: Zoid and avicularium in basal view; a fixation- 

tube emanates from the zoid.

basal wall of the zoid a rather long、 narrow tube derives, 
which divides at its extremity and is fixed at the substratum. 
There are 2 distal and 8—10 pairs of lateral poreplates. They 
are all uniporous.

The avicularia are vicarious and placed at the distal end 
of almost every autozoicl. They are square, tlie length being1 
about the same as the breadth and 1/i of the length of an 
autozoid. The mandible is semicircular and points in the distal 
direction. There are 1 distal and 2 pairs of lateral poreplates ; 
they are uniporous.

The ooecia are rather small, rounded, they are always 
embedded in avicularia.

L e v in s e n  (1909. pp. 125—126) has made liis diagnosis of 
the germs SpiraJaria wide enoug-li to enclose Flustra ododon



Husk (1852 b, p.49, PL 56 fig. 4 and PL 58 fig1. 5) and 3Iembrani- 
/xim [Hincksina) flustroidcs H i n c k s  (1877, p. 213, 1880 a, p. 
151, PI. 19 fig. 2). These species differ from the other spe
cies of Spiralaria in their romided, distally directed avicula- 
rian mandibles, and L evinsen  was not sure if they were to 
l，e ranged in this genus. S. vcgae is allied to these species, 
hi its appearance it resembles Flustra octodon (the develop
ment and position of the spines is, for instance, the same in 
botli species) but differs from it in many details of the struc- 
1 ure of the autozoids and avicularia; ooecia are not known 
in the latter species. It has no particular resemblance to 
Mcmbmmpora Jlustroides, but the ooecium being embedded in 
an avicularium is characteristic of both species. The latter 
feature and the structure of the autozoid are in my opinion 
«•liaracters which make it convenient to range at least S. vegae 
in Spiralaria. It is cleai， that it belongs to Flustridae, and 
liiere is no other genus at ])resent in which it can be placed.

Fam. Onycliocellidae J u llien .

Onychocella J u l l ie n . .

O. a n g u lo sa  (Reuss).
C cllcpora  a n ffid o sa ， R euss 1848, p. 93, PI. 11 lig. 10; O nychocella  

tniQulosa, W a te r s  1891, p. 9; H arm eh  1926, p. 256, PI. 1G figs. 8—9 
Japan; references); C a lv e t  1927 a, p. 4; C a lv e t  1927 b, p. 12; C anu  & 
U asslek  1930 b, p. 22 (synonyms); C a lv e t  1931, p. 71.

Localities: Japan (1, 25, 26, 27, 29, 43), Bonin Islands (32, 
:W{); 3— 600 m.; on stones, shells, and the like.
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Fam. Lunulariidae L evinsen .

Cupuladria Canu & B assler .

O. g u in e e n s is  (Busk).
('upularia guiueensis, Busk 1854, p. 98, PI. 114 figs. 1—5; Cupu- 

hnlria f/uinccnsis, H akmer 1926, p. 266, PI. 16 ligs. 5—7, text-fig. 9 (refer- 
mros); H astings 1932, p. 412 (references); Ciqndadvia clonqatay Sakakura 
hUio a, p. 6, PI. 1, figs. 1— 3 (Japan, pleistocene).

Locality: East China Sea (4); 90 m. One large zoarium, fig
ured by Silén 1938, PI. 17 fig. 119.
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Divisio 4. Coelostega,

Fam . Steg'anoporellidae H in c k s .

Steganoporella Smitt.
For details see H arm er  1D00, H arm er 1926, S ilén  1938 pp. 342— 347.

S. magnilabi'is (Busk).
Mcmbranipora maqnilabris, B usk 1854, pp. 62, 113 (pars); Steganopo- 

relia magnilnbri8, O r tm a n n  1890, p. 30, PI. 2 fig. 7 (Japan); O k ad a  1923, 
p. 224 (Strnits of Corea); H ak m er 1926, p. 277, PI. 17 ligs. 1—S, 7, 9, 12, 
text-fig. 10 (Japan; references); C axu & B a ss le k  1929, p. 144, PI. 15 figs. 
1— 2 (Japan; references); O 'D onog iiue  & W a t t e v i l l e  1935, p. 205; O k ad a  & 
M a w a ta b i 1935, p. 130 (Japan) ; O k ad a  & M a w a ta k i 1938, p. 460 (Japan).

Localities: East China Sea (4), Japan (1, 2, 22, 25, 26, 28, 
29, 44, 50); 0— 600 in.; Escharan or encrusting stones, shells, 
algae, and the like.

Fam . Labioporellidae H a r m er .

H akmer (1926, p. 280) considers that only the genus La- 
bioporella can be enclosed in this family. The genus Sipho- 
voporella, lie says, ought possibly to be placed in a separate 
family as the known members of this g-enus differ from Labio- 
porella in having- a proximal gymnoc}^!., in the lateral posi
tion of the tube and in the absence of avicularia. In the 
following, however, will be described a new species, which in 
many important features such as the position of the tube and 
the Membraniporine operculum corresponds to SiphonojmrelJa 
so closely that it seems proper to include it in that genus. 
But this species does not have a proximal g,jmnoC3Tst and it 
has vicarious avicularia. Canu & B assler  (1928, p. 68, PI. 7 
figs. 4—7, text-fig. 9) also describe a Siphovoporella, S. dumontii, 
with vicarious avicularia. At present at least there seems to 
be no reason to propose a new famil}r for the sake of Si- 
phouoporella, and in the following- it is placed in Labioporellidae.

Siphonoporclla H in c k s .

S. avienlifera n. sp. (fig's. 73—75).
Locality: Japan (1 [type]); 115 m.; a large zoarium, most of it 

dead, encrusting a stone.
The zoids are largue and of a considerable length, tlieii， 

form is hexagonal. There is no gymnocjst. The cryptocyst
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ti>. Vît: Zoids and avicularium ; in the zoid in the upper left corner the  
I fusion of the polyi)ide tube is schematically lined out. 一  Fig. 74: Zoid. 

— Fig. 75: Operculum.

■uvim's the proximal part of tlie zoid. I t  extends farther on 
.…， side than on the other and owing1 to this the line at 
\liicli it meets the basal wall runs obliquel}T to the main axis 
•I I lie zoid. I t is translucent, sharply striated from the 
unreins and to the median line and is provided with numerous 
much and gTanules. On the side where the cr}7ptocyst ends
.... . proximallj the polypid tube comes forth. It begins a
ill Ip in under the cr}rptocyst, runs along1 one of the lateral 
Mi l l s  and then it curves and runs over to tlie other side, 
\ I h . iv  it perforates the distal part of the cryptocyst. In the 
… l i ：m  axis of the zoid it ends as a wide funnel, the basal 
Mil l  of which is formed by the basal wall of the zoid. The 
Mi l l s  of the tube are finely g'ranulated like the cryptocyst but 
hf\ have no pores. The frontal side of the zoid is covered
• n llin frontal membrane, in the foremost part of which we 
I ml llio simple Membraniporine operculum. Its edge is marked
• \ a chitinous sclerit, but there is no proximal sclerit.

Viciirious avicularia are rather frequent. They are to be 
•'ru only at tlie bifurcations of the zoid rows, where they
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have tlie position as one (the lateral) of the two daug-hterzoids. 
Consequently the)7 are to be placed in group 1 of the vicarious 
avicularia proposed in an earlier work of mine (Silén  1938, 
pp. 288, 308 and elsewhere). Their length is about Vs of the 
length of the autozoid, and their breadth about Vs of its 
breadth. They have a transparent, finely granulated frontal 
wall witliout pores, in the distal part of which alarg-e, almost 
triangular opening is to be seen. The avicularia were all dead 
and, owing- to this, were devoid of mandibles.

The most characteristic feature of the species are the 
avicularia.

Fain. Thalamoporellidae L e v in se n .

Thalainoporella H in c k s .

T. l io t ic h a  (Ortm).
Miçropora lioticha, O r tm a x n  1890, p. 30, PI. 2 fig. 11 (Japan); O k ad a  

1923, p. 225 (Straits of Corea); Thalmnoporclla lioticha, I^ev insex  1909, p. 
179, PI. 6 figs. 7 a—7 p, PI. 6 b fig. 4 a (Japan); C anu  & B a s s le r  1929, p. 
150, PI. 17 iigs. 1—2 (Japan); S a k a k u ra  1935 a, p. 14 (Japan, pleistocene).

Localities: East China Sea (4), Japan (11, 20, 26, 28, 29, 43), 
Bonin Islands (33, 34)； 40一150 m.; on stones ancl hydroicls.

Most zoaria are encrusting1, sometimes with erect Yin- 
cularian branches. From locality no. 20 there is a vei\y large 
zoarinin with Escharan, anastoiuosing, branches and not fully 
developed ooecia. One zoariuin from locality no. 11 has 
fullgTOwn ooecia. — The avicularia are abundant in all the 
zoaria and are as as a rule situated at the bifurcations of the 
zoid rows, replacing1 the more lateral of the two dau^literzoicls ; 
thus these avicularia can be ranged in group 1 of the vicarious 
avicularia (S ilén  1938, pp. 288, 308). — In an earlier paper 
of mine (S il é n  1938, pp. 223—236) a detailed description of 
the morphology and anatomy of this species is to be found.

Fam . Microporidae H ik c k s .

1. Monoporella H in ck s .

M. n o d u l i f e r a  (H incks).
Haploporella nodulifcra, H ixcks 1880 c, p. 11 ; Monoporella nodulifera, 

H incks 1880 d, p. 135, PL 1 iig. 4; Hakmer  1926, p. 310, PI. 20 ligs. 
21—23 (Japan; references).

Occurrence: Japan (27); 45— 60m.; one small zoariumencrusting 
a worm tube.
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llAitMKit (op. cit., p. 311) describes specimens from Japan, 
• liirli, as he says, are perhai)s to be considered as a distinct 

They differ from the typical specimens in the absence 
.1 Hjiim's, in that the operculum is noi; pitted and is »rather 

limn a semicircle», and in certain features of the ooecinm. 
II"，|»r((sent specimens show the same differences, except that; 
•1"，(MM'cia are absent and therefore their structure can not
• uhsorved. The operculum is of a chocolate colour instead
• I l»lii(，lc jis noted b}r H armer; perhaps this depends on the

I.... uTvation fluid. — No new facts have thus come forward
• liirh (üiii throw light upon the pi'oblem when we are dealing 

-mIIi a now species, and for tlie precent I think it advisable
rrliiin the specimens in question in tlie old species.

2. Microporina Levinsen.

I.  M .  e l o n g a t a  ( H i n o k s )  ( f ig s .  76— 78; P I .  3 f ig .  12).
SI,i/nn〇})〇rcUa elonf/ata, H in ck s  1880 d, p. 380, PI. 16 fig. 4; Micropom 
'I'ltu, IIiNCKS 1882 a, p. 123; W a te r s  1889, p. 8, PI. 1 figs. 21— 22; 

W. (.(/»»m variperforata, W a t e r s  1887, p. 61, PI. 8 . fig. 27 (cf. W a t e r s  
'''• . Micruporina elongata, L ev ix sen  1909, p. 162; Verminaria areolae,

1 m Aivi ka 1935 a, p. 12, PI. 2 lig. 6, text-lig. 3 (Japan, pleistocene).

I.turalities: Japan (1, 43); 100一135 m.; from locality 1 seve- 
>1 lar^c, from locality 43 one small zoarium ; encrusting stones.

l'in* /o id s of considerable length, rectangular. The breadth 
'»lies; in the zoarium from  loc. 43 it  agrees w ith W a te r s 's  
I ''*.•) lig. 21 ( =  H in ck s's  specimens), in those from loc. 1 w ith  

'■ • ：!'J of the author named. The}r are d istinctly  separated
1 'in one another by th in  brown lines in the way that Miss 
H ' i in(!s (1930, p. 720) describes in Micropo?'a cor/acea(J〇HN8T.). 
' ! 'iijr Hie lateral and proxim al sides the zoids have a ratlier 

1 ' "ml elevated m argin, which abruptl)7 descends to the crypto- 
I 11, is coarsely gTanulated. The cryptocyst covers entirely  

1 丨"， iin'ii inside th is margin. I t  is delicately gTanulated and.
I with a large number of small pores. The opesiulae
«"■ Mil.iiiited along tlie lateral margins. Their number varies 
'"•I llicro can be 8 on each side. The two distal opesiulae 

'■ imi(；li larger than the proximal ones. All have a circular 
' mm. The aperture is situated in the foremost part of the 
1 ' »nlul side .and is surrounded by a low narrow wall. Distally 
in . wnll is semicircular, proximallj it is straight but for two 

ihIuiih at the lateral ends. The operculum is of a light 
丨. i " w i i  colour and has a sclerit along- its margins. Proximallj 
■In* /.oid is prolonged at each side and thus it distally and 
I »lnhIIv Hiirroimcls the prominent median part of the proximal 

h l iv  ß r  znnlogL Dd 33 A . N :〇 12. 5
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Figs. 76— 78. Microporina dnngaUi (Hincks).
Fig. 76: Zoids ami avicularia (loc. 1). 67 X. — Fig. 77: Avicularium (loc. 1). 
105 X. — Fig. 78: Zoid seen alm ost horisontally to its  front to show its  
elevated distal avicularium and the proximal tubercles of the distal zoid

(loc. 43). 67 X.

zoicl. These proximal projections are often each furnished with, 
a more or less conspicuous knob.

Distally to the aperture and close to itself an avicularium 
is mostly to be found. I t is circumscribed by a tliin brown 
line. I t is raised as an even knob and of an oval shape. The 
mandible is almost equilaterally triangular and in addition to 
a marginal sclerit it has a median one. Through this a 
rounded transparent area is formed on each side of the median 
sclerit. Tlie aviculai，ium is not situated on tlie proximal part 
of a zoid (cf. Hakmer 1926, p. 307, concerning- the correspond
ing; circumstances in Microporci) but derives from tlie distal 
end of a zoid. This may be easily seen at the bifurcations of
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I In， /o id  rows, wliere the last zoid in the sim ple zoicl row has
• mlv one avicularinm  at the distal end; on each side of th is  
I Im> I wo dauo'hterzoids emanate.

()(M>cia were not found.
These specimens have been identified with M. elongata,

I llicv agree with that species in all important points. Hincks 
I c.) only percieved one pair of opesiulae in his specimens, 
I'lil W a t e r s  (1889) in the same zoarium saw zoids with two 
uni such with more opesiulae. Thus the number of the
• i|H>siul!ie can not be said to be a reliable character in th is  
mmI perhaps also in related species (W aters 1. c. m entions 
*Inil I,lie mmibei， of tlie opesiulae also varies in
'< /liilti [H incks]). The proximal knobs have not been observed 
lirloiv, but in the same zoarium they vaiy much as to size 
‘"••I may be absent in some zoids and thus are not reliable 
,n diariicters.

Sa icakura (1. c.) says that the specimens he describes as 
I rnninnyia areolae are closely related to M. elongata but 
■ lillVrs from that species in having a great number of ope- 
iwlnr. He follows the system of Jü llie n  (1888) and con- 

lie is able not only to propose a new species but 
«l.o ：i new g-enus for these specimens. The significance of 
I In- iminber of the opesiulae is, as said above, negligible and 
Im.ukn's system has been severely criticized b)r W aters. 
\ ml since Sakakuba's description and figs, agree in every

• M iiil with W aters's description and with the specim ens here 
.|> 'icril)ecl (in the text-fig1. 3 tlie above m entioned proximal 
I. iml»H are to be seen, though they have been figured as be- 
： to the distal part of the proxim al zoid!) his specim ens

in ccrtiiinlj be identified with M. elongata.

'.I. M. articulata (Fabr.)

('i lluUn ia articulaia, F a b r ic iu s  1821, p. 27; Salicornaria borealis, B usk 
p. 254, TJ. 1 ligs. 1—3; Microporina borealis, L ev in sex  1909, p. 162; 

\lnifiiirina articulata, B o rg  1933 a, p. 626; S a k a k u k a  1936 (Japan). 
U • I ii/ioriun japonica, C anu  & B a s s le u  1929, p. 139, PI. 14 ligs. 9—11

I.ocalitj7： Japan, Yezo, Hakodate (53); two segments of a 
' h imu.

Without a doubt these fragments are to be identified with 
>/ ml indata. The specimens described by Canu & B a s s le r  
■I liclon^ing- to the new species M. jap〇7iica are from the 
imr |>nrfc of Japan and are to be referred to M. articulata, 

«* iilivady shown by Sakakuk a (1936, p. 5).
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3. M. okadai li. sp. (fig’s. 79—82; 
PI. 4 figs. 13—14).

Ci/clostomella articulata, O k a d a  (nec 
O utm an n )  1921, p. 29, text-fig. 6 (Japan).

Locality: Japau (29 [type]); 450— 
600 m.; several detached zoaria.

The zoarium is erect, and hex- 
angular. It bifurcates at large in
tervals. This bifurcation takes place 
in a very simple way and is only 
a cleaving of the main branch; the 
zoid rows of the one half of the 
main branch compose the one 
daughter branch, the zoid rows of 
tlie other half of the main branch 
the other daug-hter branch. The 
branches are straight and narrow 
and are jointed a ï tlieir proximal 
ends, the zoid walls of these parts 
of the zoarium being- decalcified and 
strongly chitinized. — The same 
type of bifurcation is also found in 
il/, articidido (Fabk.) (specimens 
from Greenland).

The zoids are situated on all 
sides of the zoarium and alternate. 
They are very prolonged, rectang.- 
nlar, their distal ends are rounded. 
The zoid margins are raised and 
descend abruptly to the ci^ptocyst. 
They are coarsely granulated. The 

ligs.TQ—82. Microjiorhiaolaidai ciTptocyst covers the entire area
' inside the margins. I t  is densely

〇ig' 79: ^ rfc〇Af tî10.1z?anllui granulated and has numerous pores. 36 X . _  Fig. 80: Zoid treated ,, „ . . 〇 .i e  ̂ i
With Eau (le Javelle. 60 x .  — ln the foremost part of the frontal 
Fig. 81 ： The distal pa rt of a zoid side the aperture is situated. I t is 
treated w ith Eau de Javelle. 93 x . rounded, transversel}7 drawn out and 
_  l ig. 82： Avicularium. 93 x. surrolin^ed by a raised'wall. Proxira-

ally to the aperture and close the 
elevated margin of the zoid there is a small, drawn out ope- 
siula in each side. They may be clearly distinguished only 
when the zoarium has been treated with Eau de Javelle.

Distallj to the aperture and close to it a small, rounded 
and slightly raised avicularium is alwa‘ys to be seen. The 
point of the triangular mandible is directed proximal^.



I,. S IL É N ,  CHEILO STO M A TA  ANA8CA (b RY O ZO a ). 69

I Imti' is liere, as in M. elongata (p. 66), only one avicnlarium 
«' il liirurcation of a zoid row, situated between the proximal 
. …丨'‘ of (,lie daughter zoids, and it is evident that the avicu- 
 ̂h imn is derived from the proximal zoid. — This type of 
■ Nifiilnria is the same as that which we found in M. elongata. 
\ it|M>cial and unusual feature in the avicularia of M. oJcaclai\ 
> well as in those of 31. articulata, is the proximal direc
tion nf their mandibles (cf. Silén 1938, pp. 310, 318).

( not  found.
'I’lii; specimens described are with certainty identical with 

iliutf described by Okada under tlie name of Cyclostumella 
' hni/n(a Outm. Okada clid not observe the opesiulae but 

，I " . l i r e ,  as lias been mentioned, distinguishable only wlien
• In* /onrium lias been cleaned. 
\ ml that is the onl)r point in 
，、 liirli liis and the above de- 
■ ii|»li〇n differ. Cyclostomella 
'liruldlu Ortm. does not seem

， " Imvo anything to do with
• li" species discussed. The
• liimiclcrs: »Zooecien ring's urn
■ I"- /vlindrisclien Zweige, lang1-
■ "lu i^ , »Internodien m it einer 
V n/iilil unregelmässig gestallter,

i'll hIlen Seiten gerichteter
.......   and, above every-
•Iniijf, ( lie fig', shows that. And 
'Iiiim it new name must be pro- 
I ■ «•<! for the species discussed. 

Tin1 species is allied to il/. 
• hi iiltifa (Fabr.) but is easily 

I ' >l in^uishecl.

I 'nm. C hlidoniidae Busk. 

(’repis J ulliisn.

( I  lo n g ip e s  J u l l i e n  (figs.
' ；t H I).

I ri/iiit lougipcs, Jui.LlEN 1882, 
• 'V, ri. 17 figs. 60—61； H ARMER 

.•«I. |I. ：U8, PI. 15 fig. 19.

l.orMlity : Malacca Str. (5); 
' in.; on a htyclroicl.

Figs. 83—84. Crcpis longijies JvLbiEm. 
60 X . '

Fig. 83: Zoids in frontal v ie w .— 
Fig. 84: Zoid in lateral view.
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Divisio 5. l Jseudoste(ja.
Fam. Cellariidae Hinctcs.

Cellaria E l l .  & Sol.

1. C. b o n in en sis  S iljén.

Ccllaria b〇)ii7iensis, S i lé n  1938, p. 353, PI. 17 fig. 121, text-figs. 45— 
46, 76—80.

Locality: Bonin Islands (35 [type]); 100— 120 in.; numerous 
detached zoaria.

This species belongs to the collection here treated, but 
since it was of importance for the discussion of some general 
problems, it has been already described in the work cited.

2. O. punctata (B u s k )  (figs. 85一 86).
Saliconmria Busk 1852 a, p. 366 (pars); Ccllaria jnnictata,

H akmek 1926, j). 337, PI. 21 figs. 14一 16， text-fig. 13 a (Japau; references); 
H astings  1932, p. 413 (references); Marcus 1938 b, p. 206, text-lig. 13 
(references). Cellaria trianfjulariSy Ort îann 1890, p. 32, PI. 2 iigs. 13 
(Japan); Okada 1921, p. 30, text-lig. 7 (Japan); Okada 1935, p. 225 (Straits

Figs. 85—86. Cellaria (Busk). 67 X .
Fig. 85: Zoids, two of them  w ith ooecia, and avicularium. —  Fig. 86: 

Two young zoids sbowiug the extension of the body cavity.
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I «.….1.11); O k a d a  1934, p. 11, PI. 1 iig. 8 (Japan); O k a d a  & jMaayataki 
• i‘，， p. I：t2 (Japan); S a k a k u k a  1935 a, p. 16 (Japan, pleistocene); Saica- 

». ■ h \ I'.tUT) 1), p. 108 (Japan); O k a d a  & M a w a ta iu  1938, p. 450 (Japan); 
I < Um in japonica, C'ANU & B a s s l e r  1929, p. 11, PI. 20 iig. 9 (Japan).

I.ocalities: East China Sea (4), China (8), Japan (1, 2, 16, 17, 
I li), 25, 26, 27, 29, 43, 44), Bonin Islands (33, 34, 37)；
I )!•0— GOO m .; num erous zoaria, detached or seated on zoaria

• f ('a I urea.

T he p re sen t specim ens ce rta in ly  a re  to  be iden tified  w ith  
( i i i u i c l f t f a .  N o d o u b t the}7 are  also id e n tic a l w ith  O k ïm a n n 's  
t t r i ( i n < n d a r i s .  O r tm a n n  m en tio n s th a t  h is species is closely 
i« luli>(l t,〇  C . g r a c i l i s  B u sk  (synonym ous w ith  C . i m n c t a t a )
I In1 difVereiices th a t  lie gives betw een  these  tw o  species are
• ii'>ij,nii(icant and  gTOunded on fea tu res  w hich  vary m uch  in  
..m. an d  th e  sam e zoarium . C . t r i m u j u J a r i s  is, fo r  in stance ,
mil to d iffer from  C . p u n c t a t a  in  having1 »liing-ere un d  s tä rk e re  

I iiltTiiotlien». I n  th is  re sp ec t th e  p re se n t specim ens vary  a 
■In i  I deal, an d  H a k m e r  show s th e  sam e.

(■. j a p o t n c a  C an u  & B a s s l e r  »resem bles C c l h i r i a  t r t a n g u -  
U rtm a n n , 1892» (m isp rin t fo r  1890!) »but d i迀 ei.s in  tlie  

ul»'H'iic(* of av icn la rian  zooecia». T he n u m b er of th e  av icu la ria  
hi I.lie zoaria  here  described  varies widelj% som e zoaria  are  
.11 most, devoid of them . I t  is accord ing ly  n o t possible, on th e  
.iliMrnco of av icu la ria  alone, to  keep C . j a p o n i c a  sep a ra ted
I I "m U . p m w t a t a .  T he fig. of C . j a p o n i c a  ag rees very well 
、、 illi th e  la s t nam ed  species. T he p rox im al b o rder of tlie  
“ 卜 .i.hu’e in  C . j a p o n i c a  is described  as being1 s tra ig h t  b u t, as 
tin* show s, i t  is p rov ided  Avitli th e  sam e m ed ian  lip  as 
I i n n i c t a t a  an d  o th e r  m em bers of th e  genus. O nly one tb in g
• I lel'l : th e  zoicls a re  d escribed  as sm oo th  in  C . j a p o n i c a  and  
I lim  it  is n o t able to  say fo r  c e rta in  th a t  th a t  species is 
i<lriil，ical w ith  C . i m u c t a t c i ,  how ever likely  th a t  m ay be.

D iv isio  6. C e l l u l a r i n a  S m itt .

Iii this divisio H a rm e b  (1926, p. 190) ranges the families 
- 1 n/iorrllanidae, Euoplozoidae, Ejnstomiidae, Farciminariidae, 
uni liiccllariellidae, and latei. auiliors follow him in that re- 

According to him »the Scrupocellariidae are the central 
mii|i of tlie Cellulai’ina» ; thus lie seems to consiclei， tlie other 

Iiimilios as derived from Scrupocellariidae.
Tlu;i.e is no d is tin c t defin ition  of th e  C ellu larina . S m it t  

I proposed th a t  groiij) f 0 1 ， m ost of tlie  e rec t A n asca ， and  
ilir  sliiij)e an d  ap p earan ce  of th e  zoarium  is s till looked upon 
丨 I，, t Ik> m ain  c h a rac te ris tic  um  of th e  divisio . The species
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referred to it are usually erect, richly and regularly bifurcating, 
rather or very slender, multi—biserial. Further, the zoariuoi 
is often -jointecl, the autozoids are more or less slender, nu
merous adventitious avicularia are usually present as well as 
liyperstomial ooecia.

If we make a close investigation of the structure of the 
zoaria of ScriqJoceUanidae aiid BiceUariellidae, the large fam
ilies which contain most of the Cellularina, we will see, 
however, that it, in spite of the superficial similarity, is 
entirely different in the two families. H akmer  (1923, pp. 
322—323, and 1926) was the first to make sucli an investiga
tion. According- to him the zoarial structure seen at the 
bifurcations is mainly the same in all Cellularina: »The bi
furcation of a biserial branch takes place b)r the doubling' of 
the number of zooecia, and generally in such a way that two 
successive, alternating- zooecia of opposite side of tlie parent- 
intern ode are each followed by two distal successors, instead 
of by a sing-le successor as in parts where the internode is 
merely elongating; without dividing-.» The zoids at a bifurca
tion are always placed in the same way ancl H arm er  deno
minates them by means of letters. With these letters inset the 
bifurcation takes place as follows:》E» (tlie axillary zoid)》(is) 
derived from A and (lies) on the inner side of C, and F (is) 
derived from B and (lies) on the inner side of D.» This 
description holds good for the Bir,ellarieUi(laey but it is wrong 
regarding the Scrupocellariidae as shown by S ilén  (1938, p. 
321): »Bei einer Verzweigung.» (of a Sciuipocellai’iid) »ist näm
lich nur das distale Zoid in der einen einfachen Reihe, näm
lich A, Anlass zweier Tochterzoide, dag-egen nicht B; diese 
Reihe setzt vielmehr einfach fort. A ist an der Aussenseite 
Anlass von C, welches das Proximalzoid in einer einfachen 
Reihe wird; an der Innenseite wird E, clas axilläre Zoid, 
abgegeben, das seinerseits F und G abg*ibt. Aus A entsteht 
somit der ganze Zweig, der bei der Verzweigung des Zoariums 
an derselben Seite "wie A liegt, sowie die innere Reihe des 
anderen Zweiges. Ans B kommt nur die äussere Reihe im 
Zweig der B-seite. Bei den nächsten Verzweigungen ist es die 
Eeihen, die hier als B- bzw. C-Eeihe bezeichnet wurden, die 
sich verzweigen, und somit bei den zuletzt genannten Yer- 
zweigungen als A bezeichnet werden. Die G- uncl F-Reilien 
treten bei diesen Yerzweiofung-en als B-Reihen auf.» Thus, 
regarding1 the structure of the zoarium, there is a certain 
superficial similarity but no true relationship between Scrupo- 
cellariidae and BiceUanellidae. Euoplozoidae (H akmer  1923, p. 
326, fig. 6, ancl 1926, p. 393, PI. 30 fig*. 3) is close to 
ScrujJOceUanidae in that respect. Epistomiidae has not been
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nvrsl i^ated. In Farciminariidae Farciminellopsis gracilis n. sp. 
I Ix'low, i). 91) has the same mode of bifurcation as the 
I iiimrcllan'idae, but in other species of that family it seems

• I n l l l l U ' l l l .
In several respects, liowever, the Scrupocellariid type of 

'•mium and the Bicellariellid one show a great resemblance. 
I lms Ilic branches of the zoaria are often jointed basally in 
I."I li ramilies. But this feature we see also in many species 
>sliidi are not related to these families at all, such as Cateni- 
-Ilnliir and Crisiidae, species which, as Scrux>oceUanidcie and 
lurrlldr/cllidae, have an erect branching- mode of g-rowtb.
I lms if. is evident that the jointing of the branches does not 

upon a relationship between the families in question 
I.，il is necessary to give the fragile zoaria enough elasticity 
I" resist the moyements of the water. In the same way we 

iililo to explain the occurrence in both families of cbitinous 
IiiIh-s which support the zoaria or keep their branches together; 
ik Ii tubes we find also in Flustridae, Cellariiclae, Cate-

• :i rllill(ic) etc.
Wlion we scrutinize the shape and structure of the different 

'•ul types to see if any connections between Scrupocellariidae
• ml HicoUarielUclae may be found there we straight away meet 
、 I fill ure of the autozoids often pointed to as significant,
• mmih'Iv their slender, proximall)r narrowing- shape. I t must be
■ ■ mnrkod, however, that this shape of the antozoicls is not 
-irll doveloped in all species. In Calerea, for instance, tlie
• nln/oids are almost square in some species; and these are
■ ■ Im< lound especially in the species, tlie zoaria of which are 
in»n l̂V and broadly built. The more slender the zoaria of a

ni_i.('irs are, the more slender are its autozoids. Then it is 
I..h I. I hat the slenderness of the autozoids of some species is 

iMiccssarily significant of a close relationship between 
•in，'“， species but depends on tlie slender mode of gTOwtli of 
•lii.ir /oiiria. Here it may be noted that we see the same 
I. ikIit autozoidal shape in Catenicéllidae and other only 
I iiimllv related families with slenderly built zoaria.

hi <>f,lier respects the autozoids of the families in question 
• not show any features distinctly pointing to a close rela- 

" •nsliij) between them. They are of the common Anascan 
I.- "il the contrary the one unusual feature in tlie Scni]D〇- 

I I lliiriid autozoid, the scutum that is found in many species, 
i'M not occur in IBicellariellidae.

11 is characteristic of Scrupocellariidae as well as Bicella-
• that tlie lieterozoids are numerous and well developed.
i' ii 'vlini we examine tlie structure of the lieterozoids it
• ........   evident that they do not favour a close relationship.
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The avicularia of Bicellariellidae are of the well known and 
characteristic bird's liead shape and are provided with a narrow 
peduncle; thus the}* are very unlike the more clumsy, sessile 
avicularia of Scrupocellariidae. And, moreover, in the latter 
family we ünd the curious basal vibracularia, which, taking 
into consideration tlieir structure as well as their positions 
in the zoarium, are entirely different from all that are seen 
in a Bicellariellid zoarium.

Thus 've see that the great resemblance in tlie appearance 
between Scruyocellariidae and Bicellariellidae is an entirely 
superficial one and does not correspond to a similar resemblance 
in the structure of their zoaria and zoicls. On the contrary, 
the latter details are in many respects very unlike in these 
families. In my opinion there are no structural features 
making* it possible to refer these families to a common divisio. 
Scrupocellariidae and possibl3r Eu〇})lozoidae form one systematic 
group, Bi cellar iellidae ancl perhaps Epistomiidae another. 
Fareiminariidae has possibly no connection with the other 
families. For practical reasons, however, I find it convenient 
to retain the divisio Cellularina for those families for the 
present; it is evident that they are not closely related, but it 
is not clear where to place them if separated from each other. 
In the history of bryozoology groups of species have only 
too often been separated and placed elsewhere before it has 
been made clear which is tlieir true position. But when 
retaining- the divisio Celhdarina it must always be kept in 
mind that in realit}7 it is an artificial g-ronp.

Fam. Scrupocellariidae Levinsen.

As a ver}r important character of the family the following 
may be added to its diagnosis (cf. above p. 72): at the bi
furcations of the zoariiun tlie inner rows of the two daughter 
branches derive from the same zoid; or, in other words, the 
zoicl E (the axillary zoid) g-ives rise to both F and G.

1. Tricellaria Fleming.

1. T. longispinosa (Yanagi & Okada) (fig.. 87; PL 5 
figs. 17—18).

Mcnipea lonqispinosa, Y a n a g i & O k ad a  1918, p. 408, PI. 6 fig. 3, text- 
fig. 1 (Japan); Tricellaria longispinosa, H a rm e r  1023, p. 366.

Localities: Japan (15, 18); 110— 175 m.; 2 entire zoaria and 
fragments.
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Tim specimens agree fully with the description given by 
\ \ s mû »V O k a d a . The specimens from loc. 18 are however 
I' l'i iv(*d of scuta. The number of the zoids in each internode 
» <1. I i is peculiar that 

I In，y.oid E lias disap- 
i，.，i".nl in this species.

( ' an u  &  B a s s l e k  
|>p. 221, 224) pro- 

l"' tf I Ik; new genus Mo- 
"II /run smd refer T.
! injispitiosa to it. In 
IImt griius tlie.y range 
丨Ihvins from TriceUaria 
ttnl I'! ni ma and elect
I nmm cjiatlms (W tv.
I'iio .ms.) as th e  type.
II is characteristic of 
iIh-si« species that bas- 
tll\ Ilic branches con- 
I •( of simple tubes and

'Im! Ilio biseriality ari- 
nrtorwards tbroug-h 

iii!i'i-iil budding- from 
tin* liasal zoid. This 
I'lirnoiiu'non has been 
卜"|h»s(ï<1 as the cliarac- 
' I nf tlie genus. But 
11"，，“.叩 (}(̂ 8'̂ 1̂ (311'«|61，6 
■ imivcd from Tricellci- 

_ 丨' und those which 
• 11> removed from 

/ ”，，""， a»ree closely 
till those g-enera in all 

■tlt'T respects, and
• ln Irl'oro i t  is tlie  m ost 
1 luiiMililt! th a t  tlie  zo- 
hm il s tru c tu re  p ecu lia r
* - I licm has arisen 
••li'IH'mltMitlj in the 

•'、.， tccnora. Thus, if these species are to be removed from 
1 uH^iiml g-enera, tw o new genera ought to be proposed,

lui- th e  species rem oved from  Tricellaria, th e  o th e r fo r
■........  rnnovecl from  Emma\ in  th is  case tlie  nam e Monartron
»'"•iiM lx- maintained for the ^»»»«-species as tlie genotype 
«' »■* rlc(ït〇(l from that genus. This procedure, however, seems 
«'ilirrlllloUS.

Fig. 87. TriceUaria longispinosa (Yanagi & 
Okada) (loc. i8). 60 X.

Young zoids w ith spiues ami lateral avicularia;
frontal avicularia uot yet developed.

Figs. 88—89. TriceUaria sipnpodia (Yaxagi  & 
Okada) (loc. 18). 60 X.

Fig. 88: Frontal avicularium in lateral view. 一  

Fig. 89: Lateral avicularium in lateral view.
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2. T. sympodia (Y anagi & Okada) (figs. 88— 8 9 ; PL 4 
fig's. 15— 16).

Mcnipca symjwdia, Y a n a g i  & O k a d a  1918, p. 410, PI. 6 fig. 1, text- 
fig. 2. (Japan); Triccllaria sijwjwdia, Hakmeii 1923, p. 355.

Localities: Japan (16, 18); 110— 300 m.; one large zoarium 
from each locality.

These specimens agree in all details with the original 
description. The following is, however, an addition to the 
description of the method of bifurcation and of the peculiar 
sympodial appearance of the zoarium. At a bifurcation the 
branch, which is formed entirel}7 by the zoicl row A, is not 
jointed basallj. As a rule it remains very short, is composed 
of 5—6 zoicls, and does not bifurcate. The branch formed by 
the zoid row B is jointed basally in the "way usual in 
TriceUariae. It forms the continuation of the main stem of 
the zoarium. But at the next bifurcation it is the zoid row,
which was called B at the first bifurcation, that is the A-
row (cf. above p. 72) and forms the branch which is not
jointed. In that way the zoarium assumes the appearance of
consisting; of a main stem, from which short lateral branches 
derive alternating-ly from both sides. But here and there a 
disjointed branch (»A-brancli») extends further and bifurcates 
in tlie same way as tlie »main stem». In this way tlie few 
»main branches» of the zoarium are formed. — This structure 
of the zoarium lias been hinted at in a few words b)r Harmeb 
(1. c.); it has some resemblance to tlie zoarium of Menipea 
spicata (Mac Gill.), described by the same author (op. cit., p. 
343, fig. 19).

Figs 88—89 are intended to give a more detailed picture 
of the shape of the avicularia.

3. T. ziczac n. sp. (figs. 90—92; PI. 6 figs. 20—21).
Locality: Japan (14 [type]); 200 in.； 2 detached, zoaria de

prived of their basal parts.
The zoarium bifurcates »sympodially». The branch at a 

bifurcation, which continues in the direction of the main axes, 
is jointed basally, the other branch is not jointed and does 
not bifurcate. Each internode of the »main stem» is composed 
of 3 zoids, each unjointed branch of 10—12. The zoids P and 
G do not meet at their starting-points on the zoid E.

The zoids are drawn out, proxiinally to the aperture field 
they become more and more narrow towards their proximal 
extremities. The aperture field is large (about 2/s of the 
length of the zoid), it is oval and becomes broader distally.
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Figs. 90—92. Tricellaria ziczac n. sp.
I t(*. Zoids Avitli ooecia in frontal view. 60 X. — Fig. 91: Zoids in basal 
trw showing lateral spines, lateral avicularia and parts of two ooecia. 

丨.•丨 • . 一  Fig. 92: Zoarium in basal view showing the mode of branching. 37 X .

« Mi l lie side turned towards the other zoicl row and on a level 
« il li the middle of the aperture field, the zoid has a long 
usimlly broken), strong, jointed spine. The distal free corner 

• •I its basal side has a thinner, long1, jointed spine. This is 
"lli'ii replaced by an avicularimn, wliich lias the «liape of a 
min-ow funnel; the rostrum and the mandible are placed on 
H >« plane distal extremity. There are no frontal avicularia 
丨I m l  mo basal tubes. No scutum.

Tlie ooecia are very large, rounded, and glistening white. 
IViiMlally they are flattened. The proximal free margin of 
I In' ooecium is curved outwards and forms a narrow screen. 
I'mnlally there is a large, rounded fenestra, proximallj 
1 the distal border of that screen.



This species belongs to the group of the genus, the zoaria 
of which are »S3Tmpodiallj» branched and wliicli encloses T. 
sympodia (Yanagi & Okada), T. aquili.na Harmeb and T. 
scalariformis H armer (cf. above T. sympoclia, and Harme it 
1923 and 1926). Characteristics of tbe species are: the great 
size of the aperture field, tlie spine of tbe inner side, the 
spine or avicularinm of the distal corner and the shape of the 
latter, the absence of frontal avicularia. It is easily dis- 
tingnislied from T. symjwdm by the long lateral branches of 
the zoarinm, by the considerably greater size of the auto- 
zoids, and by the fact that tlie latter are not at all so 
strong-lj calcified and, consequently, not so fragile ; the 
cbitinous tubes extending- along the entire basal side of the 
zoariam of T. symjmUci are absent in T. ziczcic. I t is true 
that the specimens of tbe latter species are not entire, but 
the parts remaining, are so large that if there had been tubes 
running- along the whole zoarium tbe}T -\vonlcl certainly have 
been present.

4. T. dubia n. sp. (figs. 93—95).
Localities: Japan (29, 44 [type]), Bonin Islands (33, 34); 

90—600 m.; some entire zoaria and numerous fragments.

The zoarimn is of the usual Tricéllaria-ïy\)G. The joints 
are composed of two cliitinous tubes. F and G do not meet 
at their starting-points on E.

The zoids are long，，proximall)7 narrow and tube-shaped, 
widening towards their distal ends. The walls are whitish and 
translucent. The aperture field is placed towards the distal 
end of the front; it is small (about V3 of tlie length of the 
zoid), oval, and a little broader distally. Almost always there 
is a scutum; its shape varies, but usually it is roundedly 
triangular, straight at ist distal side and Tvitli a proximal 
lobe. It covers only a small part of the aperture field. In 
the free clistal corner of the zoid there is a, very long- spine, 
twice the length of the zoid, and curved towards the front of 
the zoarium in about tlie saine way as the setae in Caberea 
lata. Sometimes there is another, short spine inside tlie 
firstnamed one on the distal margin of the zoid. The zoid E 
has 2—-3 short spines on its distal margin. Avicularia or 
marks of them are totally absent. On tlie proximal parts of 
their free basal-lateral sides tlie zoids liave eacli one round 
mark of a tube. Only the zoids E, F and G are always de
prived of these.

There are no ooecia on the type specimen. But some very 
small fragments from loc. 34 have ooecia. They are large, a
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: v  l'：l ： Zoariura in basal view showing its mode of lirancliing (loc. 44).
Kig. 94: Zoida in  frontal view (loc. 44). 60 X . — Fig. 95: Zoid 

w ith ooecium (loc. 34). 60 X .

•tli- |)r〇lon〇,ecl and have each a shallow depression traversing： 
•丨 »lislaL parts of their fronts. They are greyish and evenl}7 
< »I. ilictl. There is no fenestra.

This species is a very common Tricellaria type and is de- 
I ivrtl 〇f all interesting* features. The structure and position 
， I lu> spines is the one somewhat characteristic feature. 

I lu I loature, as well as the small size of the aperture field,
' immorous tube marks, the absence of avicularia and of 

- '-ml fenestrae, and the structure of the scutum, give,
• ■'M*\(,r) a. type, which it does not seem possible to range in 
，，_、 .species known before.

it T. o c c id e n ta l i s  (Trask).

Mini/irii occidentalis, Trask 1873, p. 113, PI. 4 fig. 4; R o ije r ts o n  
1 • I», '201, ]*1. 6 figs. 22—.25; Yanagi & Okada 1918, p. 409 (Japan);
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Ch . & E. O'Donoghue 1923, p. 17, and 1925, p. 99; Okada & Mawatari  
1936, p. 67 (Japan), and 1937, p. 437 (Japan); Menipea occidcntalis var. 
caialincnsis, RobERTSON 1905, p. 255, PI. 7 figs. 26—27; Yanagi & Okada 
1918, p. 409 (Japan); Okada 1929, p. 15, PI. 1 lig. 3 (Japan); Ukada & 
Mawatari  1937, p. 438 (Japan); TriccUaria occidcntalis, H armer  1923, p. 
354 (lig. 10 of T. occidcnUdis var. dilatata); Menipea compacta, H incks 
1882 b, p. 461, and 1884, p. 208, PI. 9 lig. 8; Mcnipca compacta var. dilatata, 
Ortmann  1890, p. 21, PI. 1 fig. 2.

Locality: Japan (41); 3 m.; on Bugula neritina and algae; 
numerous zoaria.

In the numerous very young- zoaria the internodes are 
usually composed of 3 zoids. The scutum is narrow and simple, 
or divided into 2—5 lobes. The spines are all undivided.

In the somewhat older and larger zoaria the internodes 
of their distal parts are usually composed of 5, sometimes 7, 
zoids. The scuta in these internodes are kidney-shaped and 
imdivicled. The spines at the distal part of the aperture are 
often forked.

The variety catalinensis differs, according* to Miss R obert
son , from the main species on the following points: internode 
'svith 5 or 7 zoids; scutum divided into 5 or more lobes; the 
spines at the distal part of the aperture may be forked. The 
variety dilatata differs, according to Ortmann, from the main 
species in the scutum being stronger and kidney-shaped.

Ch. & E. O 'D onoghue (1923) found that T. occideutalis 
varied towards var. catalinensis. Okada (1929) sajs that the 
specimens described by liim as var. catalinensis vary a great 
deal; for instance, the scutum may be divided or entire.

Since the characters, in which the main species, var. 
catalinensis and var. dilatata are said to diiSer, appear in all 
sorts of combinations, as seen above, in my opinion these 
varieties are not to be accepted.

2. Ainastigia Busk.

A . rudis (Busk).
Caberea rudis, Busk 1852 a, p. 377, and 1852 b, p. 38, PI. 46 figs. 

1—3; Oktmann 1890, p. 23, PI. 1 iigs. 8 (Japan); Yanagi  & Okada 1918, 
p. 419 (Japan); Amastigia rudis, H armek  1923, p. 332, iigs. 26—27, 49, 
62, and 1926, p. 349, PL 23 iigs. 9—13 (Japan; refereuces); Hasexuank 
1932, p. 361 (.references); Okada  1934, p. 9, PI. 1 lig. 6 (Japan); Saka- 
kuka  1935 b, p. 109 (Japan); Okada <fe Mawatari  1935, p. 137, PI. 10 fig. 
4 (Japan), and 1938, p. 453 (Japan).

Localities: Japan (1, 3, 13, 16, 17, 26, 43, 44, 45)； 100一 
300 m.; numerous zoaria.



3. C aberea L am ouroux .

11 a kmku (1926, p. 359) lias an exhaustive discussion con- 
■ I il inn- the ternis.

IIasknbank (1932, p. 360) proposes a new g-enns, Cabereop- 
l 〇i' (lie new species Ccibereopsis elongata. I t is characterized

• I n：,T(!〇ing, in its main features with Caberea but dijBfering1 in 
Km^liche, schlanke Form der Zooecien, die weniger als die

11 iiH'lt1 der Vorderseite einnehmende Area, die kleinen Yi- 
l-iiimliirien, die den grössten Teil der Dorsalfläclie freilassen 
Mini die längliche Form der Ooecien». The same features
l. vm. in Caberea bursifera and Caberea megacevas (cf. below). 
I In* latter species has, however, rather larg-e vibracularia. It 
'■i'ins to me, however, to be entirely superfluous to propose a

m. \v i^enus for these species on such futile motives. They are 
>h \crllieless typical Cabereae in all fundamental points. In
ik'Ii a case one seems to be at a loss where to refer C.

iiticrrus, which shows the transition from one group to 
I lie oi lier.

I. C. boryi (Aud.).
<'risia bonji, A udou in  1826, p. 242, and S a v ig n y , PI. 12 figs. 41—4°;

• ilirmi bonji, B usk 1852 b, p. 38, PI. 16 figs. 4—6 (pars, fide H arm eb  
： '.'ü ; H akm er 1926, p. 362, PI. 24 ligs. 13—16 (Japan; references)； CANU & 
i t 1 9 3 0  b, p. 19, PI. 2 figs. 9—12 (references); H a se n b a n k  1932,

tcxtfig. 28 (references); P renant & T eissier  1924, p. 13; H astings 
' '.i'.', p. I l l ;  Sakakura  1935 b, p. 109 (Japan); CV«-&crefl Oetm ANN
..... Ili'SK 1884^ lide Harm ek  1926) 1890, p. 23, PI. 1 iigs. 9 (Japan).

I.ncalities: Japan (21̂  26, 28, 29), Bouin Islands (32, 36);
• li\ it — 300 m.; fragments.

Caberea tenella O kada (1929, p. 14, textfig. 3; Japan) at 
I. .ihI. seems to be very close to this species. Lateral avicnlaria 
»n* said to be absent, but all other features point to G. boryi. 
I'n-sihly the absence of lateral avicnlaria represents a varia- 
imii within the limits of tbe species.

1?. C. la ta  B usk .
( 'tibcrca lain, B usk 1852 a, p. 378, and 1852 b, p. 39, PI. 47 figs. 1— 3; 

\ \s  \d i & O k ad a  1918, p. 418 (Japan); H aem eu 1926, p. 360, PI. 24 figs.
ii ,lai)an; references); HASTINGS 1932, p. 411 (references); OKADA 1934, 

!• V (.lapan); S a k a k u ra  1935 a, p. 16, PI. 3 flg. 7 (Japan, pleistocene), and 
I '1.!/) h, p. 108 (Japan); O k ad a  & M a w a ta r i  1935, p. 136, PI. 10 iig. 3 
1 «Inin , and 1938, p. 452 (Japau); Carbcrea (errorim!) lata, O rtm a n n  1890, 

1 H. 1 figs. 5 (Japan).

Localities: South China Sea (6，48)， East China Sea ⑷， 
l.ipan (], 2, 10, 13, 14, 15, 16, 17, 20, 21, 26,27,29,43,44) ,  
llniiin Islands (33, 34); 3—450 in.; numerous zoaria.

IrÂit» for zoologi, Bd 33 A . N:o 12. 6
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3. O. hataii Okada (figs. 96—97 ; PI. 5 fig. 19, PI. 6 fig. 22).
Cabcrea hataii, Okada 1929, p. 13, PI. 1 fig. 2, PI. 4 fig. 2, textfig. 2 

(Japan ) ； Sakakura  1935 b, p. 109 (Japan); Okada. & Maw  atari 1937, p. 
437 (Japan); S i lé n  1938, p. 319, textfig. 64.

Localities: Japan (16, 17, 21, 29); 85—600 m.; 4 zoaria and 
some fragments.

The zoarium is robust, and fan-shapecl. It has a compact 
appearance, the zoids being; strongly calcified and intimately

Figs. 96—97. Caberca hataii Okada (loc. 17). 60 X.
Fig. 96: Seta. — Fig. 97 : Two zoids in basal view showing vibracnlaria 
Avith the  chambers from which the tubes emanate, and lateral avicularia.

connected with each other. Its front is distinctly convex. At 
tlie bifurcations the same phenomenon can be observed as 
noted by H a r m e r  (1926, p. 362) in C. lata: one branch is 
basally biserial, the other triserial. After that two and one 
row respectively are intercalated, and thus the other parts of 
the zoarium become quadriserial. I t  was not possible to discern 
a joint at the bifurcations, but the biserial branch often 
appears as broken at its base ; possibly that represents an 
articulation.

The zoids are square. The aperture field occupies almost 
the entire front. A cryptocjst is well developed as a narrow 
area of uniform breadth proximal and lateral to the square
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• aroa; it descends rather abruptly. At the scutum it is 
linin' mirrow. Proximally to the aperture field there is a
• > im»w «yymnocyst. In jonng- zoids there are 2 veiy short 
l»iiK's on the distal margin. A strong-, linear, often pointed
ul urn is usually present ; it often traverses the entire 

urc field.
A mtlier small, raised, pointed avicularimn is placed later-

• 11、 on eacli half of tlie proximal gyinnocyst. In zoids placed 
li hilly to zoids without ooecia the avicnlaria are placed 
hiilirr close to the median line; their points are then directed
■ proximally-inwards. In zoids placed distally to zoids
'Mill ooecia the avicularia are placed considerably more 
liil«,riilly; their points are directed obliquely and proximally-
• nil wards. These differences in the positions of the proximal 
*\iiMilaria were discussed in an earlier work (Silén 1. c .).— 
I In- lateral avicularia are of the same t}Tpe as those of C. lata.

TIkî basal side of the zoarium is almost entirely covered 
I.、 I In; very large vibracnlaria, -which onl}7 leave small parts 
•I I lio marginal zoids free. In their main features they are 
•I I lio satne type as those in C. lata. The outward lobe of
• In« proximal end is, however, almost straight and provided 
v illi two impressions. The small chamber, from which the 

Im uiI tube derives, is displaced from its position at the margin
■ I I lio vibracularium and lies on the vibracularium itself. 
I In* sotae are unusually strong- and denticulated. When directed 
» •I ward they are pressed to tlie frontal side of the zoarium. 
I l ip o s i t io n  is very different from that of tlie setae of C. 
i iIn ’riie basal, median bundle of tubes is as usual well de-

< >u(icia are only present in the median zoid rows. The 
''i.rimii is l’omideclly square. Its front lias a large fenestra.

As mentioned by Okada this species is allied to C. lata. 
I» i'i however easily distinguished from that throug-h the shape 
I I lie zoarium, through the constant presence of a scutum of

• Imnicteristic shape, through the positions of the avicularia
• ml llirono'b the shape of the proximal ends of the vibra- 

iliu iiim, -withovit mentioniii^ some less important clistiiiguish-
I'ciitures. I t seems to be still more close to the species 

1 I linuirina very briefly described b)r Ortmann (1890, p. 22,
I•丨 I lig. 6). Ortmann says that the latter species is deprived 
I h vicularia and has scuta only in the median zoid i，cms. 

I" nil oilier features they agree closely. Even the characteristic 
• im>\il.v of the frontal side of the zoarium may be discerned

< >i:tmAnn’s fig. I t is possible.tliat (7. is in fact ident-
il with C. climacina, bat this problem will perhaps never

*■' Mulvcd.
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99 101

Figs. 98—101. Cabcrea sa g a m io is is  n. sp. 72 X.
Fig. 98: Basal view of zoarium with vibracuL^ria, lateral avicularia «and 
chambers from which tubes emaDate. — Fig. 99: Zoids, three of them with 
ooecia, seen from their frouts. — Fig. 100: Young zoicl with spines. — Fig. 

101: Enlarged frontal avicularium at a bifurcation of the zoarium.

4. O. sagamiensis n. sp. (fig*s. 98—101; PI. 7 figs. 25一 26). 
Locality : Japan (44 [type]) ; 90 m.; two zoaria.
The zoarium is of the usual Caherea-ty\)e, biserial.
The zoids are of medium size and of uniform breadth. 

The aperture field occupies more than V2 of the front, and is 
oval. It is almost totally covered by a very large, oval scutum.



Um »listai lobe is broader than the proximal one, its distal 
nim^in is oblique and straight. Its proximal lobe is rounded 
_""l Wocomes narrower towards its extremity. A cavity pene- 
11 airs through the peduncle of the scutum, and then divides
• tiiu a. distal shorter and slightly broader blunt lobe, and a 
l-in\imal longer pointed lobe. A short spine is placed at the
• li .Ini inner corner of the zoid; its distal free corner lias a 
I.•":；■ (=  the lengtli of tlie zoid), rather strong, jointecl spine 
iiii.I, inside that, a short, thin, jointed spine. All these spines 
in- (irosent and entire onl3r in the yoimg- zoids of the extrem- 
iiii's of the zoarimii.

I'roximally to the aperture field there is an aviculariuui. 
11 extends along the proximal margin of the aperture field,
• fxpii.nds proximallj. The rostrum is placed at the inward 
l.imiiiml corner of the aperture field. I t is narrow and 
■ "mI(lodl}r triang-ular. It points obliquely proximallj-outwards, 
l"il in zoids placed distally to zoids with ooecia it points 
'li'*liilly (cf. C. hataii and. C. bursifera). The avicularium of 
Mir /oid E is enlarged. Its rostrum is broadly triangular and 
Iirs in the horizontal plane with its point directed outwards 
ii«»m the front of the zoicl. The mandible is thickened, and 
ni ils oxtremit}7 it has a long hook, which, when the mandible 
l i dosed, lies in a groove of the rostrum. The lateral avi- 
' iiliirium is veiy small, it appears as a narrow tube at the 
•uicr margin of the vibracularinm. Its mandible is rounded.

Tlie vibracularia are broad with rounded extremities and 
. "vn. 2/a of the basal side of the zoid. Proximally they are 
liinvM out in walls on each side of the setal groove, which 
1*1 n|nii<r the setal furrow and reach the median line of 
Hit* /oid.

'I'lio ooecium is drawn out, narrow, rounded, translucent 
it ml lias no fenestra.

'I'liis species is of a very common Caberea-tj\^e and has no 
<miIher interest. Above all tlie structure of the scutum, of 
'I", uoecium and of the vibmculariuin make it impossible to 

I.MiUiy it with any otliei，species.

f>. C. megaceras Y anagi & O kada (figs. 102— 104; PI.
• li|̂ s. 23—24).

I'nlirrca m egaceras, Y a n a g i  & O k a d a  1918, p . 417, PI. 6 iig . 5, te x tf ig . 
'• . l u p a n ) .

l-ncalities: Japan (25, 45); 400—450 ru.; 3 zoaria.
'I'liose specimens show tlie characteristic features described 

I.、 \  an agi & O kada . The shape of the scutum as shown 
i.\ Ihoir textfig.. 5 seems to be characteristic as it is to be
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seen in the present specimens too. In zoids which lie distally 
to zoids with . ooecia the frontal avicnlaria point distall}^ in 
the other zoids proximally (cf. C. h atari and C. bur si fera). In 
the present zoaria the frontal avicularimn of the zoid E is 
enlarged and occupies an area twice that of an autozoid; it
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Figs. 102_104. Cabcrca m cfjaccras Yanagi & Okada (loc. 42). 60 X. 
Fig. 102: Enlarged frontal avicularium seen from its front. — Fig. 103: 
Enlarged frontal avicularium seen from its distal side. _  Fig. 104: Basal 
view of zoarium Avith vibracularia, lateral avicularia and chambers from 

■vvliich tubes emauate.

lias however the usual shape of a frontal avicularimn. Tliey 
are strongly calciGed, glistening white and have projections 
resting- upon the neighbouring' autozoids. Lateral avicularia 
are present, but tliey are very small and tube-shaped; their 
mandibles are rounded.



hi the present zoaria the vibracnlaria are rather narrow 
.“"I oval, they cover more than V2 of the basal sides of the 

.i.h. ’.I'lie setal groove is linear. The basal tube emanates 
11 small chamber a little above the middle of the outward 

m>lt< ul’ llio vibracularium.
Tin; ooecium possesses a characteristic, oval fenestra in 

'ln> imior part of its front.

<». O. bursifera Obtm. (figs. 105 —110).
I 'l ir lm r it  (e rro rin i!)  b u rs ife ra ,  O r t m a x n  1890, p . 22, P I. 1 ligs. 7 ( Ja p a n ) ; 

m in  p . 319, te x tf ig . 68.

I.dcalities: Japan (13, 20, 29, 43, 44, 45)； 40—600 m; nu- 
■ m I muh zoaria.

Tl“' /oaria are biserial. The appearance of the young zo- 
■ in mid that of the older ones are rather different. The 
"iintc /ojiria are thin and translucent, the old ones very ro- 

i.'i 」 mid apparently not so ricLly bifurcated, the bifurcations
• millV tiiking' place basally.

Tli(> zoids are prolonged trncl become broader distal!}'. The 
1'| | ||||,〇 Held is oval, placed distall}7 in the front and occupies

• lit I It* loss than V2 of the front. There is a cryptocyst, wliicli 
nilln'r narrow, and very narrow along* the distal margin

tnl ul the scutum. The laibtei， is always present, it is mostly 
i‘i".hi. and only very little expanded towards its extremity.
' •rni'l imes, however, it is expanded into an irregular triang-le. 

I I "，/oid has 2—5 spines. One spine is placed on the free 
m u'mii of the zoid a little proximally to its distal end; it 
1 hiIh outwards. It is distinguished from the other spines, 
.lin li are placed along the distal margin of the zoicl and
I ml distall)% by its position and its very strong- development.
II Kiisc is rounded and chitinized, followed by a short, swollen,
• ili ilicil part. The distal part of the spine is very long (up

.» limes the length of the zoicl), translucent, and flattened;
• i * lient over the front of the zoarium. I t is often broken 
I Jnilv to the basal swelling1. The other spines, nsnall}7 2 in
• iiuImt, do not reach more than V2 of the length of the
• .ul, I hey are round in cross section, narrow and pointed. 
I lu v iirt» almost always broken in the older zoids.

I,i,(ixiinnlly and close to the aperture field there is an 
■. 11.1 山ii.imii. I t is expanded proximall}% its front is small and 
1 1 iit the inward margin of tlie aperture field. The 

>1 nim and the mandible are triangular and they are botli 
at their extremities. They usually ])〇int in the prox- 

■ il «lircction, but in zoids placed distally to zoicls with ooecia 
M__.v Hrc directed distally; this phenomenon was discussed b}T
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Figs. 105—110. Caberea b u r s ife ra  Ortm.
Fig. 105: Young zoid with all spines remaining (loc. 29). 72 X. — Fig. 
106: Bfisal view of zoarium with vibracularia and the pores from which the 
tubes emanate (loc. 29). 72 X. — Fig. 107: Frontal nvicularium (loc. 13). 
112 X. — Fig. 108: The shape of the rostrum of frontal aviculariuin (loc. 
13). 112 X. 一  Fig. 109: Big lateral spine, entire (loc. 13). 112 X. — Fig. 

110: Big lateral spine, broken (loc. 13). 112 X.

S il é n  (1. c.). In a zoarium from loc. 29 the frontal aviculariuin 
of tlie zoid E is often enlarged but not to the same degree 
as in some other Cabereae. Lateral avicularia are absent.

The vibracularia cover the distal Vs of the basal sides of 
the zoids. A rather broad, calcareous ribbon crosses the setal 
groove. Proxiinally the vibracularia are drawn out in walls 
on each side of tlie setal g-roove, 'vliicli is thus prolonged to 
the median line of the zoid (cf. C. sagamieusis) ; this prolonga
tion of the setal groove is considerably broader than the
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• itself. The basal tube emanates from a small round 
!• huImm* placed at the outer margin of the vibracularium. 

I Im* sciao are long*, narrow, and denticulated.
TIip ooecia are rather narrow, drawn out, rounded, and 

•' uiHliicfMit. There is a large fenestra.
OirrM ann's description of the only specimen of this species 

丨. nlitainecl is very short, and his figs, are schematic. But 
•I!.， pr(»sent specimens can be ranged witli certainty in O rt- 

\ s n'k species, since they agree fully with bis description;
! u l im la r ly  cbarcacteristic a re : th e  n u m b er an d  th e  s tru c tu re  

I I Imï spines, especially  th e  shape of th e  p rox im al one, an d
• li.. hI riuiture of the avicularia and tlie scuùmi as well as the
l'inlnnnatioii of the setal groove. .

4. Scrupocellaria van Beneden.

I . S. d ia d e m a  B usk.
S rv u p o c c lla r ia  d ia d em a ; Busk 1852 a, p. 370, and 1862 b, p. 24, PL 28 
I Ohtmaxn 1800, p. 22, PI. 1 figs. 4 (Japan); Yanagi & Okada 
p. 114 (Japan); Okada 1923, p. 221 (Straits of Corea), and 1934, p. 6,

> I ll .̂ 7 (Japan); H arm er 1926, p. 375, PI. 25 iigs. 20—25 (Japan; re- 
. ii.tm) ； Hastings 1932, p. 410 (references); Okada & M aw atari 1936, p. 

lupan), and 1938, p. 452 (Japan).

Luralilies: East China Sea (4), South China Sea (6, 7), China 
Japan (16, 17, 18, 44), Bonin Islands (34); 40—300 m.;

■ mérous zoaria.

Tlir frontal avicularium of the zoid E is enlarged in zoaria 
^ »in l〇c. 6, 18, 44 (cf. H a rm er 1. c.).

•’ S. m a d e re n s is  B usk .

n ip o rc lla r ia  m a d c rc n s isy Busk 1860, p. 280, and 1861, p. 77, PL 32 
, ■  1926, p. 372, PI. 25 ligs. 16一 19 (Japan; references); Hasen-

< * i p. 356, textfig. 26 (references); Hastings 1932, p. 410.

I.nrality: Japan (44); 90 m.; 2 fragments.

» S. spatulata (d’Orb.).
f '• l lu lu r ia  sp a tu la ta ,  d'Orbigxy 1850— 1852, p. 50; Harmer 1926, 

•* *, II. 26 ligs. 1—10 (Japan; references); Hastings 1932, p. 411
• • fl I • imth).

I Japan (29); 150—300 m.; 1 small fragment.
\ In 1eral avicularimn of the peculiar enlarged type is
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5. Cauda L amouroux.

Oicada & M aw atari (1936, p. 56) fomul a small fragment (from Japan), 
■which tbej  ̂ referred to C. r e t ifo r m is  Pourtat-es.

1. C. fo liife ra  H a r m er .
CanAa f o l i i fe r a ,  Hahmer 192G, p. 386, PI. 26 figs. 21 — 23.
Locality: Bonin Islands (33); 100 in.; numerous fragments.
2. O. p ecten  T hornely .
C a n d a  pec ten , T h o rx e ly  1907, p. 182, textfig. 2; Harmek 1926, p. 

389, PI. 26 iigs. 25—28 (Japan).
Localities: Japan (21, 29, 44), Bonin Islands (38); 85—600 in.; 

fragments.

3. C. p ecten  T h o r n e ly  var. scu ta ta  H arm er.
C anda pecten  var. sc u ta ta , H a k m e r  1926, p . 389, P I. 26 fig. 24.

Localities: Japan (21, 44), Bonin Islands (34, 37); 75—150 in.; 
fragments.

I am not wholly convinced that this variety is to be 
accepted. The absence or presence of a scutum is possibly to 
be looked upon as an individual variation, proportionately to 
which the size of the zoarium varies. I t may be observed 
that, in loc. 21 and 44, fragments with the characters of the 
main species as well as those with tlie characters of the 
variety were obtained; that however p roves nothing.

Fam. Epistom iidae G re g o ry .

Syiiiiotum H in ck s .

S. a e g y p tia c u m  (Au d .).
L o r ic a r ia  a ea yp tia ca , Audouin 1826, p. 243, and Savigxy, PI. 13 

figs. 4*—46; S y n n o lw n  a e g yp tia cu m , H ârm er 1926, p. 398, PI. 27 figs. 3, 4 
(Japan; references); M arcus 1938 a, p. 26, PI. 5 iig. 12 (references). 
G c m c lla r ia  m o cro sto m a , Ortm axn 1890, p. 23, PI. 1 iig. 16 (Japan).

Locality: Japan (29); 150 m.; 1 zoarium.
The zoariuui is prostrate and attached b}r short rootlets to 

a zoarium of a Smittinicl not yet determined. The zoarium 
and the lieterozoids agree with H a rm er 's description. But 
the fronts of all tlie autozoids are entirely calcified, ancl thus 
the}7 assume the general appearance described by Ortmann , 
which differs sharply from what is characteristic of the species. 
H a rm er , however, shows that this stronger calcification and 
tlie modified shape of the autozoids are a matter of age.
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Fam. Farcim inariidae B usk .

Farcimiiiellopsis n. gen.
/ourium erect, biserial, richly bifurcating in the same way 

• Srrupoccllariidae] thus F and G derive from E. Branches 
« iill.y jointed. The zoids of tlie two zoicl rows turn their 

I mills iiway from each other. Zoid long1, narrow, very little 
.ili il'wMl; the aperture field occupies its entire front. Operculum 

l.ivurnt. Avicnlaria and ooecia not fomid.
'I'ypo: F. gracilis n. sp.
T his genus is allied to Farciminellum H arm er  (1926, p. 

MM).

Ill /oarium in frontal view; the zoids are placed almost hack to 
ihr mode of bifurcation is shown. — Fig. 112: Zoarium in basal 

view; the mode of bifurcation is shown.
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F. gracilis n. sp. (fig-. I l l —112).
Locality: Japan (15 [type]); 175 m.; 3 detached zoaria.
The zoariuin is veiy delicate, richly bifurcating, biserial 

and has a height of about 1 V2 cm. The method of bifurcation 
is that of Scnqjocellariidae, E giving rise to F as well as G. 
E is turned straight forward, its distal part is free. The bran
ches are jointed basally, the two basal zoids being chitinized on 
the same level. Each internocle is composed of (3—) 5 (一 7) 
zoids. The zoids of the two rows are directed obliquely from 
each other but are not placed exactlj7 back to back; thus the 
zoarium has a frontal and a basal side.

The zoids are vei*j long and narrow, gradually widening1 
towards tlieir distal ends. Their proximal ends are a little 
expanded but not forked. The free distal corner of the zoid 
is drawn out into a projection, the other distal corner is 
rounded. The entire front is occupied by the aperture field. 
The basal side is convex and translucent. In the distal part 
of the aperture field an operculum can be clearly discerned; 
when open it projects as a lip. The zoid E has exactly the 
same shape as the other zoids.

Avicularia and ooecia were not found.
It is characteristic of this species that it is so »clean》； 

there are no spines, ooecia, avicularia or other projections, 
the autozoids are smooth. This made it at first very difficult 
to decide upon its systematic position. I t is to be looked 
upon as a modified and reduced type of Farcimiuariidae.

Fam . Bicellariellidae L e v in se n .

As a very important character of the famil)7 the following 
may be added to its diagnosis (cf. above p. 72): at the bifur
cations of the zoarium the inner rows of the two daughter 
branches derive from different zoids; or, in other words, F 
derives from B, G from E (the axillary zoid).

In most species of the genus Bugula at least and in numer
ous other Bicellariellidae there is no operculum. Then the 
question is if this phenomenon wliicli is unusual in the 
Cheilostomcita, is primitive or if it has arisen seconcla.rily. 
L evinsen  (1909, p. 95) seems to be the one author who has 
stated a distinct opinion as to this matter: »This family»
(i. e. Bicellariellidae)》------------ presents a series of points of
contact with the Ctenostomata, and forms, so to speak, a 
connecting link between these and the Clieilostomata.» Fur
ther, when enumerating these connections, he s a y s : 》 We



n nlil also rem em ber th a t  an  opercu lum  is ab sen t in  species
1 llic B u g -u la ,-------------- ». T hus, acco rd ing  to  h im , th e

■••nee of th e  opercu lum  is a  p rim itive  fea tu re . B u t from  
. 丨 lirnl th e  fa c t th a t  num erous Bicellariellidae have an  

I ' IiMilmu m akes i t  d ifficu lt to  h o ld  sucli an op in ion , w bicli 
iIchI roycd ns soon as we consider th a t  tho se  species, th e  

■k iin/mMs of w hich  are  deprived  of opercu la , have av icu la ria .
I Iik iniiiiilibles of th ese  are  hom ologous w ith  opercu la , an d  
I.' I r lu r r  opercu la  in  fa c t a re  p resen t in  th ese  species, th o u g h  
• •In in <lio zoids w hich a re  developed as av icu laria . T hu s i t

........ in lint, have been p re se n t also in  th e  autozoids, from  w hich
•I", aviciilsiria are to be deduced.

1. B ean ia  J ohnston .

( ' a nu & B assler  (1927 a, p. 14) propose th e  new  fam ily  
/. nii/ihic fo r th e  g e n e ra  Beanici and  StoloneUci. I n  a  la te r  

(l{)29, p. 232) th ey  g ive th e  d iagn o sis  of th is  fam ily :
• • uviccll; th e  lai'va develops in  tlie  in te r io r  of th e  fem ale  

..••...in in w liicli tlie  po lypid  is sm all. T he zooecia are  l i t t le
> •!' ilinl and  are  jo in ed  to g e th e r  by s to lo n ifo rm  p ro lon g a tio n s 
. mIu in inn; a  m u ltip o ro u s sep tu le . O ften  th e re  a re  p ed u n cu la te  
 ̂ ' m iilm-iii.. T he dorsal freqnen tl}7 bears  rad ice lls  w ith  m ultified  

'I’l… colonies are  un ilam ella r, uni- o r m n ltiseria l» . The 
.* 'Im rs sown to  liave g.ot tlie ii， opin ion  th a t  ooecia a re  ab sen t 

l ù m i i i i  from  L e y in s e n  (1909, pp. 97, 110). B u t a lready  
\\  ̂ I i：kh (1889, p. 4) observed ooecia in  B .  h i r t i s s i m a  var. c o n -  

, «/1 i i i i (1 now ooecia a re  know n to  ex ist in  several species
II uiflt I lioy are  u su a lly  sm all (cf. B. discodermiae and  B. 

" r n i s  below). B .  asymmetrica H a r m e r  (1926, p. 414) has
noctiia. T he a u th o rs  do n o t  m en tio n  if th ey  have  ob-

• . . ".-I lo r them selves, or, i£ no t, from  w hich a u th o r  th ey  have
■ I lie phenom enon th a t  tlie  la rv a  w ould develop »in tlie

• ■ im r 〇 i! tlie fem ale zooecia in  •which th e  polypid is sm all».
I Iimio th a t  H a b m e r  (1926, p. 413) m en tio n s  th a t  in  B .
•» ' I Ihniird th e  ooecia a re  so sm all th a t  th e  eggs can n o t  be 
*■•， . .ll\. contîiinecl by th em  b u t also occupy p a r ts  of th e  body- 
« « • >' iivs in som e zoaria ; he does n o t  m en tio n  th a t  th e  po lypids
• 1 ….li zoids w ould  be dw arfed . T hus C anü & B assler’s

• • Ii|>lion of th e  c ircum stances a t  th e  developm ent of th e  
#ii '•« n u is wrong1. As to  tlie  o th e r  ch a rac te rs  th e re  a re  no
.........1 1 uni. d ifferences betw een  th e  g en e ra .m en tio n ed  an d  o th e r
/.. ' h u  i r l / i d a e .  T he m ode of g ro w th  of th e  zoarium  an d  th e
........«•!in〇f tubes of the zoids care however peculiar features.
|i  • ■ ' i i k pp. 410— 411) in v es tig a ted  those  pecu lia rities,

li can be derived  from  th e  com m on B ice lla rie llid  type.
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Figs. 113—117. B c a n ia  h exa cera s  (Ortm.).
Fig. 113: Part of zoarium. 45 X. — Fig. 114: Avicularium in lateral-frontal 
view. 100 X. — Fig. 115: Avicularium in frontal view. 100 X. 一  Fig. 116: 

Avicularium in lateral view. 100 X. — Fig. 117: Ooecium. 100 X.

These ch a rac te rs  are  onl}r of g eneric  value, an d  th u s  i t  does 
n o t seem  a p p ro p ria te  to  p ropose a  new  fam ily  fo r  th e  sake of 
JBeamci an d  Stolonella.

1. B. m a g e lla n ic a  (Busk).
D ia c h o r is  m a g eU a n ica y Busk 1852 b, p. 64, PI. 67 figs. 1—3; J u llie n  

1888, p. 72, PL 11 figs. 1—3, PI. 12 fig. 3 (Japan); D ia c h o se ris  (errorim!) 
v ia g c lla n ica , Ortm ann 1890, p. 26, PI. 1 fig. 22 (Japan); B e a n ia  m a g e lla n ica , 
Mac G illiv ra y  1890, prefatory note, after Index; Yanagi & Okada 1918, 
p. 427 (Japan); Harmek 1926, p. 412, PI. 28 figs. 1—4, textfig. 21 (Japan; 
references); Hasenhank 1932, p. 340, textfig. 14 (references).

Locality: Japan (26); 150 m.; several large zoaria extending 
over zoaria of S teganopore lla  m ag n ila b ris .

2. B. h e x a c e ra s  (O rtm .) (figs. 113一 117).
D ia ch o seris  (errorim!) Jicxaccrasf Ortm anx 1890, p. 26, PL 1 fig. 30 

(Japan). B e a n ia  hexaceras, Yaxagi & Okad^v 1918, p. 427 (Japan); Okada 
& M aw atari 1938, p. 453 (Japan).

Locality: Japan (22); 1一 3 m.; 1 large, detached zoarium.



I’li” /oids are densely crowded. The distal end of tlie zoid 
. . •  and then it descends proximally and extends below

|un\imal /oid, the distal end of which covers the proximal 
I *> I 〇r Umî distal zoid. The zoid is broad, oval, connected to 

I iM>i|；lil)〇urin〇, zoids b}r 6 short tubes. At its distal corners 
" iH a rather long, (about Va of the length of the zoid), 
tii.- K, Mimt spine on each side, which points distallj. At the
• • u ：in of the distal part of the apei'ture field there are Wo
• on ouch side; they have about the same appearance as 

• lislul ones but point upwards and are bent over the
I 11 m i! Ii(*ld. Sometimes there is a slender spine on each 
I. |"."ximally to those.

1’mxiiimll‘y to one of the distal lateral spines there is an 
， .…uliiriiim in many zoids. It is large, its length is about
• _i I In« of the antozoid, and has tlie shape of a bird's
I ■ nil 11s basal side is ver}T convex. Distallj it is drawn out

I M'ry long' and strong1 rostral point, which forms an angle 
ulmiil, 180° with the front. The mandible is triangular and 

1 、 it siiwill book at its extremity. The avicularium is fixed 
mrinis of a short narrow peduncle, tbrong-h which the 

"M axis of the avicularinm runs. The avicularia form an 
〇!' about 120° with the front of the zoarium; their 

• ul ) nrt» directed upwards.
I 'Ih tc  are very sm all, shallow , ro u n d ed  ooecia a t  tlie  d is ta l 

«， …I丨I 〇 l' m any zoids.

.'t H. d is c o d e rm ia e  (Ortm .) (figs. 118 — 119.)
I>iiirh〇 Rcris (e rro rim !) d iscodcrm iae , O r t m a n n  1890, p . 26, P I. 1 fig. 23 

r  hi , l ia n n a  d iscoderm iae , H a r m e r  1926, p. 415, P I. 28 lig s . 9— 10; 
" ' I ' \  .V M a w a t a r i  1936, p . 67 (Ja p an ).

I nc：ililies : Japan (16 [large zoaria], 17 [2 zoids], 26 [6 zoids], 
*» ||".只” zoaria]); 90—300 m.

I lifstî specimens agree exactl}7 witli those carefully described
• 11 \ KMKR.

I 13. d is c o d e rm ia e  (Obtm .) var. b o n in e n s is  nov. (figs.
!i •〇

I ncnlilios: Bonin Islands (33 [type], 34); 120—150 m.; numer-
• lur̂ c zoaria, fixed as fishing nets to hydroids.

I Iim si/es of the autozoids and of tlie avicularia are always 
t n>M»|(>nibly less, averaging Vs of those of the main species.
• I ■ lulcral spines are very short ; in the main species 
• 1 ■ \ arc rather long. and. slender. The avicularia are not 
1 、 illv convex to the same degree. — As can be seen these
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Figs. 118一 119. B c a n ia  d isc o d cn n ia c  
(Ortm.) (loc. 41). 72 X.

Fig. 118: Zoid. — Fig. 119: Avicularium.

Figs. 120—123. B c a n ia  d iscoderm iae  
var. b o n in cn sis nov. (loc. 32).

Fig. 120: Zoid. 72 X .— Fig. 121: Avi
cularium. 72 X. — Fig. 122: Avicularium. 

160 X. — Fig. 123: Ooecium. 160 X.

Fig. 124. B c a n ia  ])c tio la ta  Hakmer. 72 X. 
Zoid with two avicularia.

specimens do not differ much from the main species. But the 
differences are constant, and as these specimens are recorded 
from an area rather distant from that of tlie main species 
I feel inclined to look upon them as representing- a true 
variety.



.» 13. p e t io la ta  H absieb  (fig*. 124).
I tn in iu  jw lio la ta , H a r m e r  1926, p. 416, PI. 28 figs. 18 一 19.

l.iM'alil.y: Bonin Islands (34); 150 m.; a small zoarium con-
• tin ^  of 10 zo id s  on Caberea lata.

This zoarium seems to be very close to Harmer's species.
• |MMluncles of the avicnlaria and the connecting tubes are
• . h . long’ei， tlian those sliown in  H a r m e r ’8 figs.
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B. vegae n. sp. (figs. 125一 128).
Ijirality: Japan (l [type]); 115 m.; 1 zoarium in a cavity of

TIip zoarium lias the appearance of a tuft consisting of 
placed zoids. The zoids are very large, prolonged,

Figs. 125— 128. Beania vegae n. sp.
Zoid in frontal view. 46 X. — Fig. 126: The same zoid in basal- 

vi<*w 15 X . 一  Fig. 127 : Three zoids with connection- and fixation- 
X. — Fig. 128: Proximal ends of zoids showing the connecting 

tubes. 45 X.
«»in* for zuologi. Bd 33 A . N:o 12. 7
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oval. They are erect, only resting, on the substratum with 
their rounded proximal ends. The diameter of the proximal 
end is about lU of the length of the zoid. The basal side is 
convex, the front is fiat and, as usual in this g-enns, entirely 
occupied b}r the aperture field. The distal end is clrawn out as a 
screen and has 5一 8 thick, straig-lit, blunt, erect spines. On each 
side of the distal part of the aperture field there are 3 shorter 
and more slender spines; they are curved inwards. The spines 
are always undivided. 6 short tubes emanate from the periphery 
of tlie proximal end and connect the zoid with the neig-hboiu* 
zoicls. A rather long, tube with a multified base and fixing 
the zoid at the substratum emanates from the centre of the 
proximal end in many zoids.

Avicularia and ooecia were not found.
This species belongs to the group of species the zoids of 

which are erect and the connecting' tubes of which emanate 
from a small area at the proximal end of the zoid. This 
group encloses B. crotali (Busk), JB. liirtissima var. conforta 
M ac G ill ., B. frcigilis (Rid ley ) and JB. erecta W aters (cf. 
W aters 1904, p. 30). I t  differs from B. crotali and JB.fragilis 
by the absence of avicularia, from B. fragilis by the number 
of tlie connecting tubes being1 6. It is certainly most close 
to B. liirtissima with its subspecies (cf. H armer 1926, p. 417). 
Its special characters are: the zoid is absolutely perpenclicnlar, 
it is very large, the lateral spines are few and simple, the 
distal ones are very strong1, the connecting tubes emanate 
from a very small proximal area.

7. B. cu p u lar ien sis  Osburn (figs. 129—131).
Bcania cupulariensis, O sb u rn  1914, p. 190, textfigs. 6—7 ; H arm eu  

1926, p. 419, PI. 28 figs. 13— 14; O k ad a  & M a w a ta r i  1938, p. 464 (Japan).

Locality: Japan (22); from seaweed; a few zoitls on a hydroid.
The present zoids agree closely -with H armer's specimen 

371. F. Thus the tube-shaped proximal part of the zoid is 
rather long; there are three pairs of short and straight lateral 
spines. The basal fixation tube, however, emanates considerably 
more clistally from the zoid than is tlie case in H armer's 
specimens.

8. B. m irabilis  J ohnst.
Bcania mirabilis, J o h n s to x  1840, p. 272, textfigs. 1— 2; H arm eu  

1926, p. 419, PI. 28 fig. 15 (references); F r ie d i ,  1î)18, p. 231 (references); 
P k e n a n t  & T e is s ie r  1924, p. 12； O k ad a  & M a w a ta r i  1938, p. 463 
(Japan); M atscus 1938 b, p. 209 (references).

Localities: Japan (22, 23); 0 m. — diver; a few zoicls ou a 
sponge and on a shell.
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Figs. 129—131. Bcania cupularicnsis O sbukn. 
r .M,»； /oarium  in frontal view. 67 X. — Fig. 130: The same zoarium 

in basal view. 67 X. 一  Fig. 131: Avicularimn. 150 X.

2. D eiulrobeania L ev in sen .

I mlrtihrfmiay L ev ix sex  1909, p. 99. Dcndrobcania, C anu  & B a s s le r  
P IlKi. liufjula auctt. (pars).

Tlir /oiirium is erect. I t bifurcates according to H arm er^ 
• • I，. ：$2G, and 1926， p. 4 3 3 )》t.ype 3» and is bi- or multi-

• .« •I Tl"， proximal part of the zoid is tube-shaped, its prox-
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133

134

Fig. 131: Dcndrobcania murrayana (Johnst.) . From Norway. 46 X.
Marginal zoid in basal view showing the distal-basal calcareous lam iua and

three pore-plates.

Figs. 132— 135. Dendrobeania birostrata (Y ax ag i & O kada).
Fig. 132: Marginal zoid in basal view showing the distal-basal calcareous 
lam ina ami two pore-plates (loc. 42). 45 X. — Fig. 133: Bifurcation of 
zoarium in basal view (loc. 40). 28 X. 一  Fig. 134: Proxim al part of 
connecting tube w ith reduced aperture field (loc. 40). 46 X. 一  Fig. 135: 

Lateral avicularium (loc. 40). 45 X.
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•> ••iid is n o t expanded  or fo rked  (figs. 131, 132, 137). 
11... ilistnl p a r t  of th e  fro n t is b road . T he d is ta l w all is 
I obliquely in  th e  d is ta l d irec tio n  an d  covers th e

.." im l p a rt of th e  d is ta l zoid; th u s  only th e  d is ta l p a rts  
“  I In* /o id s  w ith  th e  a p e rtu re  fields a re  to  be seen w hen 

. … liii^ Ui(_; zoarium  from  th e  f ro n t  (fig.. 136). On th e  basal
• "I’ Ihn zoarinm  only th e  n a rro w  basal w alls of th e  zoids
« I" Im> seen (fig.. 137). T here  is one d is ta l p o rep la te . T he

1 .11 |i()n»s are  co n cen tra ted  in to  2 or 3 pore p lates (fig’s.
I 1:12， 137) (in D .  b i r o s t r a t a ,  how ever, th e re  are  som e

• .1 丨ir.' pores proxim ally  to  th e  p roxim al po rep la te  of th e  free  
. . Iul walls of th e  m arg in a l zoids). A s tro n g  calcareous

I ••'iiini covers th e  d is ta l p a r t  of th e  do rsa l side of th e  zoid 
tin» d is ta l wall an d  th e  d is ta l p a r t  of th e  b asa l wall); 

4 1 丨ill.、, if, is p ro longed  in  a sh o rt tu b e  su rro u n d in g  th e  base 
-• I In* d is ta l zoid (figs. 131, 132, 137). T he shape of th is
• • n roiis sh ield  varies in  d iffe ren t species and  seem s to  
« ." ...." I  a  good spec ies-charac te r. C h itin o n s tub es are  g iven 
-'> I' 、 Mu» m arg in a l zoid row s. —  A n opercu lum  is alw ays 
I • "«'iii. T he  ooecia a re  ch a rac te ris tic . They are  p laced  a t  
< '• 'IIhIiiI marg-ins of th e  zoids, they  a re  sh o rt, broad, rounded .
• .......... locyst of th e  ooecium  is m em braneous, th e  en(loc)’s t  is

m 'oiis and  p rovided  w ith  s tr ia e  em an a tin g  from  th e  cen tre  
<■' ils p roxim al m arg in  an d  th en  d iv e rg in g  to w ard s its  
I ' h 'Iutv . T he  ooecium  is closed by th e  opercu lum . T here  
， . mm ooecia in  m arg in a l zoids. _  A v icu la ria  of th e  shape
• I. .niflci'iH tic of th e  fam ily  are  as a  ru le  p laced  a  l i ttle  prox-

illy |〇  th e  a p e r tu re  field in  a ll zoids (fig. 136). T hey m ay 
1 >■. '-s <*r be a b se n t in  c e r ta in  zoaria.

rv|*(ï： F l u s t r a  m t n r a y a n a ,  J o h n s to n  1847.
IIaum kk (1923, p. 306, a n d  1926, p. 432) re fe rs  th is  genus 

1 11 a  i i i i la .  I t s  num erous special fea tu re s , such as th e  shape
11", /o id , th e  d o rsa l calcareous shield , th e  shape  an d

•  ...Inn> of th e  ooecium , seem, how ever, to  be of such  an
_，，.l"ii.liiiice th a t  tlie  g en u s m u st be m a in ta in ed . T he species 
•' " li nro to  be ran g ed  in  th is  genus are, besides th e  tyj)e

1 Mu* ^enus, D .  b i r o s t r a t a  and  D .  j c q w n i c a  ( c î .  b e l o w ) .  B u g u l a  

« » • " i i i i s t r a t a  a n d  B .  l a x a  (cf. R o b e r ts o n  1905, p. 272, 275)
. ' ' I inly belong to  it. B u g i d a  f l a b e U a t a  G r a y  is re fe rred  to  
! • ' h ' d h n i n i a  by O anu  & B a s s l e r  (1928, p. 42), in  my op in ion  

'iii^lv so; b u t D .  J m n e l l o s a  C an u  B a s s l e r  (1. c.) certaiiil}T is 
«. b '  w l r u b c a n i a .  B u g u l a  s i n u o s a  B usk  (1884, p. 39) w hich  is
• . I l 〇  l)〇  re la ted  to  D .  j a p o u i c a  by O r tm a n n  (1890) an d  by 
、 《 iV Oic ad  a  (1918) belongs to  H i m a n t o z o u m  (H a rm e r
1 • I». 4T)3).

< 'liiliuous tub es are p re sen t in  th e  species of th is  genus.



In D. murraj/ana the}T are of the common type, which usually 
is called rootlets, i. e. they emanate from the marginal zoids, 
run downwards along the margins of the zoarimu and are 
fixed at the substratum; in that way they support the zoarium. 
In D. b i r o s t r c i t a  and D. j a p o n i c a  chitinous tubes were not 
found before; here they are, however of particular interest. 
They are formed in the same way in the two species (figs. 
134, 140). A marg-inal zoicl row is abruptly stopped in its 
growth, its distal zoicl giving ofl: a tube instead of an autozoid 
from its distal encl. The proximal part of the tube has the 
same structure as the proximal part of an autozoid and its 
walls are calcified. After that it is developed as an entirely 
cliitinous, very long1, round tube. I t continues a short distance 
in the distal direction, later bending outwards at right augles 
to its proximal part and running- directl}r to the neighbour 
branch of the zoarium where it is usuall^y fixed at the prox
imal poreplate of a marginal zoid. From the inner distal 
corner of the part of the tube, which runs in the same direc
tion as the mother zoicl, a small tube derives wliicli is con
nected with the proximal poreplate of the zoicl of the inner zoid 
row that is placed clistally to the starting-point of that tube. 
In the distal part of that section of the tube which runs in 
the same direction as the mother zoid a small, oval area of 
the frontal wall is membraneous and is surrounded by a broad, 
calcified ring-. The shape and the situation of this peculiar 
structure make it certain that it is a reduced aperture field. 
In an autozoid the aperture field always i.eaclies the distal 
margin of the zoid. Thus we must assume that the part of 
the tube which runs in the same direction as the mother zoid, 
including1 the reduced aperture field, is homolog-ous with one 
zoid. The distal part of the tube is not separated from that 
part by a wall but it must certainly be looked upon as a bud, 
the proximal wall of which is not developed or is reduced. 
Possibly this part of the tube is homologous with several 
zoids, the proximal walls of which are reduced. In any case, 
the tube is homolog-ons not with one but Avitli at least two 
zoids, and thus it is homologous with a zoicl row. — In 
C a m p t o p l i t e s  t u b i f e r a  (cf. below, p. 112) tubes of the same type 
are present.

1. D. b i r o s t r a ta  (T a n agi & O kada) (figs. 132— 135).
B u g u la  b iro s tra ta , Yaxacu & Oicata 1918, p. 420, PI. 6 fig. 10, text- 

fig. 6 (Japan); D e n d ro b ca n ia  b iro stra ta , Silkx 1938, p. 236, Pis. 14—10, 
textiigs. 24—33.

Localities: Japan (13 [?, small fragments], 26, 29, 43, 45); 
100——600 m.; several detached zoaria.
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I'i^s. 136— 140. Dendrobcania japonica (Oktm.) (loc. 29).
、 l；iü: Zoids in frontal view. 45 X. — Fig. 137: Zoarium in basal view

• I ink the bifurcation, the distal-basal calcareous laminae of the zoids,
1 ihr pore-plates of the marginal zoids. 28 X. — Fig. 138: Avicularium.

139: Zoid in frontal view showing the emanation of the distal
• •! Ir» x . — Fig. 140: Connecting tube in basal view; the reduced aperture

field of its front is dimly seen. 45 X.

N anA<ii & O k a d a  (1. c.) give a  good d esc rip tio n  of th e  
• I l»lml〇 〇 *v of th e  species, S i l é n  (1. c.) describes its  anatom y.

D. japonica (Ortm.) (fig's. 136—140).
Ihu/uhi japonica, Ortmann 1890, p. 25, PI. 1 figs. 19 (Japan); Yaxagi 

、 " i m " \  1U18, p. 422 (Japaii); O rtm a n x  l é 〇0, p. 25,
1 • I 21 (Japan).
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143

Figs. 141— 143. Bugula dentata (Lamx.)
Fig. 1*41: Zoids in frontal view. 72 X. — Fig. 142: Branch of zoarium with 
jo in t; the zoids proxim ally to th a t jo in t are strongljr, those (listally to it  
less calcified; basal tu ft of rootlets. 44 X. — Fig. 143: Avicularium. J12 X.

Locality: Japan (29, at several different occasions); 150—600 ra.; 
numerous zoaria.

As already mentioned by Y a n a g i  & Okada O utm ann’s 
D .  j a p o n i c a  and D .  h e x a c a v t l i c i  are identical; the distinguishing; 
characters mentioned by O rtm ann are caused by the individual 
variation. — Okada (1933，p. 14) proposes the subspecies 
h u r i l e n s i s  for specimens from the Kurile Is.
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3. Bugula Oken.

II aumkii (1926, p. 432) m ade a  d e ta iled  synopsis o f th is

I H. d e n ta ta  (L amx .) (figs. 141— 143; PI. 8 figs. 27— 28).
iiin<nrlii8 dentata, Lamouroux 1816, p. 135, PI. 3 figs. 3; Bugula 

iln , Hiisk 1852 b, p.46, PI. 35 ligs. 1—5; Obtmann 1890, p. 25, PI. 1 
*« '〇 (.ln|mn); Yanagi & Oicada 1918, p. 421 (Japan); H arm er 1926, p.
• • I'l ：l<) ligs. 6-一 6, 1)1. 32 figs. 21— 25 (references); H a s e n b a n k  1932, p. 
1 • «>kai»a lt)34, p. 5, PI. 1, iig. 9 (Japan); O i c a d a  & M a w a t a r i  1937,

• I • .Inpan), and 1938, p. 450 (Japan); B u g u la  d e n ta ta  var. a fr ic a n a ,  
I \ s N p. 669.

I nn»lili(»s: Jajîan (28 [2 zoaria], 42 [3 zoaria]); 5— 135 m.

rin* l)iisal p a r ts  of th e  b ranches of th e  zoarium  are
• ' « .nm dcd by a web of winding- tu b es, em an a tin g  from  th e  
' • m l  and  basal w alls of th e  zoids. A t th e  base of th e

• • >imm th e  tubes d iverge and  fo rm  a tu f t  w hich is fixed a t  
' nilisl ra tum . T hus th e  zoaria l b ran ch es becom e very th ick

ill\ ; Mie zoids of th is  p a r t  a re  stro n g ly  calcified b u t have 
'.mm« shape as th e  o th e r  zoids. T he d is ta l p a r ts  of th e  

1 • form  a  c o n tra s t w ith  th ese  p roxim al ones, th ey  are
• 'I'lcr nml tra n s lu c e n t an d  have no tubes. T hey a re  jo in te d  
1 nilv, the  p roxim al p a r ts  of th e ir  p rox im al zoids being; 
'■ < ulrilicd and. co n stric ted  a t  th e  tra n s itio n  in  the  stro n g ly  
. ilinl l)iisal p a rts  of th e  zoarium .

I’lir nv icu la ria  d iffer a  l i t t le  as to  th e ir  shape  from  th o se  
-l^ iiril liy H a r m e r .  T hey are  m ore p ro longed , tlie ir  do rsa l 
»•<!• tire no t so convex, th e ir  ro s tra  a re  m ore pro longed  and  

山 ，ll\ «Iniwn ou t in  lon g  hooks. The en la rg ed  av icn la ria  
- 'I  veil by H a r m e r  a re  n o t p resen t in  th ese  specim ens.

I’lir fea tu res  w hich according- to  O rtmann (1892) are
• 1 »' u 'le ris tic  of var. a f r i c a n a  a re  a ll due to  th e  in d iv id u a l

iiit»ii (cf. H a rm er 's d esc rip tio n  an d  fig's.) an d  th u s  i t  can  
•I • I"， a p a r t  from  th e  m ain  species.

" H. e u b g lo b o s a  H armer (figs. 144— 148).
I ：iii/i(Iii subglobosn, Hakmek 1926, p. 444, PI. 32 figs. 15 —18 (Japan).

I ….il I il.v: Japan (10); numerous big zoaria.
riii'sc specim ens agree  en tire ly  w ith  H a rm er 's descrip tion .

•，...... nl>s('rvatioiis m ay be added. T he co lour of th e  zoarium
«• KMMisli brow n. I t s  b a sa l side is p rov ided  w ith  th e  l ig h t 
y .1 Mf/iin： line w hich  H a r m e r  (op. cit., pp. 436, 444) observed 

/•' I iiltiisla an d  B .  scaphoïdes. T he  basal side of th e  zoid 
t » Inr^r oval a re a  w here th e  w all is a lm o st m em braneous;
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Figs. 144一 148. Bugula subf/lobosa H arm er .
Fig. 144: Zoids in frontal view. 60 X. — Fig. 145: Zoid witli ooeciu川 . 
60 X. — Fig. 146: Zoids in basal view. 60 X. — Fig. 147: Zoid in lateral 

view. 60 X. 一  Fig. 148: Avicularium. 95 X.

this area contrasts sharply with the surrounding, calcified parts 
of the wall. The distal upper part of the free lateral wall is 
also membraneous. Proximally to this latter area there is a 
row of 3—4 round pores.

3. B. p ugeti  R obertson var. k iu sc h iu e n s is  nov. 
149—152; PI. 8 figs. 29—30).

Localit}7： Japan (20 [type])； 40 m.; 5 small zoaria on a zoarium 
of Thalamoporella Uoticlia.

The zoarium is biserial. It is fixed at the substratum by 
means of a short peduncle, formed by a row of old, strongly 
calcified zoids which are surrounded b}T numerous winding
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» . IIU: Zoids in frontal view. 60 X. — Fig. 150: Zoid w ith polypid and
• X . — Fig. 151: Avicularium. 95 X. — Fig. 162: Zoarium in basal 

Mlm\viii|f the position aud size of the eggs, and (to the left) a bifurca
tion. 60 X.

''!"• <; |Ik> tubes are fixed at the substratum bj7 means of their
• > I-.Imied, feet-like extremities. The branches emanating from

Iifiluncle bifurcate repeatedly and form a shallow cup
• Mi I Ik1 distal end of the peduncle in its centre.

l'in1 spines of the zoicls are usually 1:1, onl)r in one or 
/oids of the peduncle they are 2:2.

’I’lii‘ avicnlaria agree with those of the main species.
I lic lavg-est of the zoaria shows the same type of develop-

■ "I <»r the embr37〇s which is described below in var. umhelli- 
1 ' ""s. The polypids of the zoids with embryos are not
■ ■ ■lut,(,(l.

< hving1 to the entirely different structure of the zoarium 
. ms appropriate to propose a new variety for these

" 1 "  ' i l l l C M S .

I B. p u g e ti  E o b e r t s o n  vav. u m b e llifo rm is  Y a n a g i  &
• \i».\ (PI. 9 figs. 31 —32).

Ilni/iilii p u fje ti Rohertson var. u m b c U ifo n u is , Yanagi & Okada 1918,
I 'I, |'|. (5 <ig. 8 (Japan); Oicada & Mawatari 1938, p. 451 (Japan).
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Localities: Japan (22 [on several occasions], 24, 40)； 1—3 m.; 
several zoaria.

These specimens are certainly identical witli those of 
Y anagi & Okada . They agree with those and differ from 
Miss .Robertson's (1905, p. 271, PL 10 figs. 53—54, PI. 11 
fig. 55) main species in the structure of the zoaria and in tho 
spines being1 1:1 in all zoids. The distal knob observed by 
these authors seems however to be absent.

Miss R obertson mentions that ooecia are absent and that 
the embryos develop in the body-cavit}7. This is also the case 
here (cf. also above in B. imgeti var. Jciuschiuensis). The 
young embryo lies in the distal-basal part of the body-cavity; 
as it grows further it occupies a greater and greater part of 
the basal side. Miss R obertson observed that the polypids 
of the zoids with embryos were degenerated. This is not the 
case here. The po^pid is bent up over the embryo; and the 
frontal membrane becomes convex. The zoids placed prox- 
imally to those provided with embryos are, however, empty, 
containing- only a »brown bod}7» each. Thus it is possible 
that the polypicl degenerates when the larva emerges.

I t seems appropriate to maintain this variet}7, the mode of 
growth being ver)r different from that of the main species 
but no other important differences being observed.

H armer's (1926, p. 441, PI. 32 figs. 12—14) B. iiedata 
seems to be very close to this species. Ooecia are not known, 
and it seems possible that this species too has the type of 
development of the embi7〇 described above.

5. B. neritina (L.).
Sertularia neritina, Lin n é  1768, p. 816; Buffula neritina, Oken 1816, 

p. 89; Jelly  1889, p. 27 (references); Ortmanîî 1890, p. 24, PI. 1 fig. 17 
(Japan); Waters 1909, PI. 11 figs. 1—3 (references); Yanagi & Okada 1918, 
p. 424 (Japan); H astings  1927, p. 334 (references); Oicada 1929, p. 13 
(Japan); H astings  1930, p. 704; Calvet 1931, p. 61 (references); Okada & 
Mawatari 1937, p. 435 (Japan), and 1938, p. 461 (Japan).

Localities: Sumatra (12), Japan (22, 23, 24, 41, 51, 52); 
1——3 m.; numerous zoaria.

6. B. lo n g ica u d a  H arm er.

B u g u la  lo n q ic a u d a , H a k m e r  1926, p. 450, PI. 30 figs. 8, 16—16 (Japan); 
B u g u la  jo h n s to n in c , O r tm a n n  (nec G ra y )  1890, p. 24, PI. 1 figs. 16 (Japan); 
? Y a n a g i  & O k a d a  1918, p. 423 (Japan).

Localities: Japan (IB, 26, 29 [ou several occasions]); 100— 
600 m.; numerous zoaria.
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I Ih'mi' H|H>cimeiis agree closely with H arm er 's  description. 
n ■ m I it is not certain whether Obtmann's and Y a n a g i  & 
• »•*a h If. j o h n s t o n i a e  is identical ■with this species. But I
•« '• »uv that OitTaiANN's specimens certainly are. Y anagi &

u ， \ ^ivo no description of their specimens and thus their 
I iiton can not be settled with certainty; it is, however, 
I •iMilili« that these authors have followed Ortm ann when 
• 1 I mining tlieir specimens and in such a case they also were 
' »imIIv to be referred to B. l o n g i c a u d a .

4. Caulibugula Y e r r i l l .

0. booki n. sp. (figs. 1Ö3—157).
1. 'Miility: Boniu Islands (32 [type], 37); 100— 135 m.; 2

I’lii. /oftriuin from loc. 32 is small. I t  consists of a stem 
*■ ' "M and strongly calcified kenozoids, which is surrounded 

• liiliiious tubes, ancl of two branches emanating, from that
* ' in Oho broken branch consists of 2 kenozoids only; the

« Im'o-îhs with 3 strongly calcified autozoids, which are
* IImwimI bv 4 kenozoids and then by autozoids again.

Tlir konozoids are of the common Caid/bugi<la-ty\^e, they 
|uii= ( = 2 —3 times the length of an autozoid), narrow, 

I Inivo each a very narrow, long, membraneous aperture 
il. 1.1, slrono-ly calcified lateral walls and a translucent, mem- 
1 ■ un'Hii.4 basal wall. In the old lcenozoids of the main stem 
1 liil.(；ral walls are so strongly calcified that the lumen is
* 'I il riclcd to a narrow slit between them.

ItHwi'on the distal group of kenozoids and the distal group 
■>'< iiulozoids there is one zoid of a peculiar structure. Its 
1 ■ Ii is about 1 Vs of the leng-th of an antozoid. Its prox- 

■ I I'iirt is narrow and round in cross section; thus it has 
■1 Iiii|mî of a kenozoid here. But the zoid expands towards
..， > ilislal end where it has the shape of an autozoid. Its 
5 'i'il nmro-in is evenly rounded. Its front is occupied by a 

,\imnlly narrow, distally expanding aperture field. Like the
...... imto/oids, this zoid has a distinct operculum which has
.， • Immmi observed before in Caulibugida. i t  contains a 》bi，own 
'• "l\ , which shows th a t it is an autozoicl though one of 
I • ' ulitir Hh'uctnre.

Ilii. I’ollowing.， true autozoids are of the shape usual in 
M'liey are more narrow proximally and expand a little 

h «lu I heir distal ends. The free lateral side of the zoicl
* 'li tliillv drawn out in a cornel., its inner side is distally
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Fig. 153: Bifurcation of zoarium in frontal view. 45 X . — Fig. 154: Bi* 
furcation of zoariuin in basal view. 45 X. — Fig. 155: Kenozoid. 45 X . — 
Fig. 156: Erect branch emanating from the creeping part of the zoarium, 
Avhicli la tter is surrouDcled by tubes. 28 X . — Fig. 157: The basal part of 
the  zoarium showing th e  distal part of a kenozoid, a zoid beiDg a trans

itional from between kenozoid and autozoid, and true autozoids. 28 X .



>•. I、 luimdod. The aperture field occupies the entire front. 
•l ■ |»n»\imal encl of the zoid is fixed at the basal side of 
' ! '< i.nm’mal zoicl, and here it is forked in a lon〇*er outer 
■f 1 ‘I Nliorlt-r inner branch ; these branches are pointed and 
i4 . h nii'VfHl. On a level with the distal margin of the proximal 
«■ x'1 I In« tlislal zoid is sharply constricted from the outer side. 
I " III l〇 be mentioned that the proximal end of the special 
r ' .'."il de.scribed above is not forked as in the true autozoids 

\ fiilv rounded as in the kenozoicls.
'(•ini's imd avicularia as well as marks of such structures

« »urcin were not found.
I liis s|)(；cies belongs to the > Bug-ula-gTOup» of Caulibugula

1 ll\i{Mi:it 192G, p. 457). I t  is close to 67. H armer,
• "■ I nml avicularia being absent, but it differs clearl}7 from 

■ '|M«ci(>s in the shape of the autozoids including- the
• ml niio. An interesting feature is the presence of an
• 1 I « iilnin.

5. Camptoplites H armer.

II \i(.Mi'：u (1926, p. 452) sa}rs in the diagnosis of this genus:
■ I ' »\iiiml ends of zooecia not forked». In the new species 
I iH.Mi'd lx'low, however, which in other characters is a typical
• I'luiililrs, the proximal end of the antozoid is forked, and

I lir character mentioned is to be excluded from the 
4 . nnsis of the genus.

(V l.ubifera n. sp. (figs. 158— 167).

I Mrjilities: Japan (13 [1 zoarium], 25 [2 zoaria], 26 [type; 
•*m mi-mus zoaria], 29 [2 zoaria]); 225— 450 m.

Ml /oavia are without tlieir basal parts. They are of the 
•••.nil sli'iicture, and biserial.

I'Ih- zoids are prolonged, proximallj they are narrow, tube- 
•1 1 heir proximal ends are expanded and a little forked.
• 1 • I isf.ii llm lf of a zoid is expancîecl, and of equal breadth;

Ix'iii forward at an angle with its proximal half. Its 
«* hie 1’i.ont is occupied by the aperture field. The distal
........ i m nro a little drawn out but no true spines are present.
I •" " |，m.tiu，e is situated at the distal encl of the aperture 

I Am operculum has not been observed. The zoid shows,
• I'» 4|»(>iilc, a tendency to be jointed on two points: proximally 
' I lie uporture field, and a little distall^y to its proximal end. 
H I.. I In* zoid wall is a little constricted, uncalcified and
' ui'iliin'iii;.

I,. SIMON, C H EILOSTOM ATA ANASCA (b RYOZOa ). I l l
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From certain zoids there emanates distallj, in addition to 
an autozoid, a tube on the outer side of the latter. The tube 
is thick, round, and calcified. I t passes directly to the 
neighbour branch, where it is fixed at the proximal part of 
an autozoid. Close to its starting-point on its mother zoid it 
has a frontal, circular area which is covered b)7 a membrane. 
In Dendroibeania birostrata and D. japonica a similar structure 
was observed (p. 102), which was assumed to be a reduced 
aperture field. That may be the case also in the present 
species, and the tubes can be looked upon as modified zoid 
rows. — Such tubes have been observed in Camptoplites in 
the species »Bug'uîa» B u sk  (1884, p. 40) and possibly
in C. lunatus H a r m  e r  (1926， p. 452). A comparison with 
C. hiconns (B u s k ) (cf. W a t e r s  1904, p. 21, PI. 1 fig-s. 4 a— 
4 b) is of interest. That species has tubes, but they emanate 
from the basal sides of the zoids, and from other features 
also it is clear that they have nothing to do with those of 
C. tubifera. The interesting phenomenon is that the zoarium 
of G. bicomis, besides the usual bifurcations, is provided witli 
small lateral branches (a phenomenon which seems to be 
unique in Bicellariellidcie). These lateral branches each consist 
of up to 7 zoids, which are considerabl}7 smaller than those 
of the main stem; these branches do not bifurcate. These  
b ra nc hes  are p l aced  in e xac t l y  the  same way as 
the  t u be s  of G. tubifera. The first zoid of a lateral branch 
is placed as the marginal one of two distal buds of its mother 
zoid; the other bud grows as a »normal» zoicl in the direction 
of the main stem. This phenomenon seems to make it still 
more likel)7 that the tubes of G. tubifera are homologous with 
zoid rows as it suggests that these tubes, at least, are 
homologous with the lateral branches of G. bicoruis.

1—2 avicularia are placed in the median line of the auto- 
zoicl proximally to the aperture field. The distal one has a 
rather short (1/s of the leng-th of the autozoid), narrow ped
uncle; the avicularinin itself is narrow and prolonged. The 
proximal avicularium has a very long1 (up to 3 times the 
leng-th of the autozoid) peduncle. As to the shape of the 
avicularium itself there are two different types here. One is 
very narrow and prolonged, but it lias not the same shape as 
the distal avicularium: the convexity of its dorsal side is not 
so high, its greatest height lies more distally, proximally it 
is drawn ont and. not rounded as is the case in the distal 
avicularium ; further, the rostrum is sharply hooked and the 
mandible has a strong tooth at its distal end, which is not 
the case in the distal avicularium. The length of tlie prox
imal avicularium is about 3 times the length of tlie distal
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one. The other fc}rpe of proximal avicularia bas a large round, 
swollen »head» with a sharply bent rostrum; the mandible 
seems to have no distal tooth, it is furnished with a V-sliaped 
chitinous sclerit.

Ooecia are present in two zoaria. They are of the usual 
Caidibugula-ty^e. The}7 are placed distall)r on the basal sides 
of the zoids and have narrow, slit-like openings along* the 
distal margins of the zoids. They are oval in form and 
transparent. The eiulocyst is striated lon〇-itudinally, the 
ectocyst, ■which appears as a cup siuTonndiiig1 the proximal 
part of the ooecium, is smooth.

This species is a typical Caulibugula. I t  is easily recog
nized by tubes ccmnecting the branches of the zoarium (otliei， 
species provided with tubes are entirely different in other 
features) and the forked proximal ends of the zoids.

6. Semikinetoskias n. gen.

The autozoids are of Bugula-sh^e and are intimately 
connected witli each other. The proximal zoids of tlie branches 
are -jointed. Flexor zooecii muscles are absent. Aventitious, 
pecluncnlatecl avicularia are present; they are placed on pro
jections of the autozoids (»step-like projections», Harmer 
1926，p. 468). The peduncle of the avicularium emanates from 
the front of the latter at ri〇-lit angles. The zoarimn is elevated 
on a long peduncle, formed b}7 one kenozoicl. The distal part 
of tlie 】cenozoid lias an aperture field, pi，oxiinally to wliicli it 
becomes tube-shaped, its proximal end is pointed; its proximal 
half is siuTomicled by thick, irregular, chitinous tubes. The 
entire wall of the kenozoicl is calcified. The zoarium is 
biserial and bifurcates according to Harmer's »Bugula- 
type 3».

Type: S. dnbia n. sp.
This genus lias a position between JBiujuJa and KinetosTxias. 

The autozoids are Bugula-like as to their structure and. in 
being， immovably connected with eacli other. Consequently 
the branches of the zoarium are basally •jointed. The avicularia 
are placed on 》step-like projections» as in KiuetosTdas, but 
their peduncles are at rio-lit angles to the »head» of the 
avicularium as in Bugida. The peduncle, on which the zoarimn 
is elevated, is the feature most similar to Kinctoslcias, but the 
details of its structure are not the same. Thus its wall is 
entirely calcified as in an autozoid, whereas in Kinetoshias it 
is chitinizecl. I t has an aperture field; this we find in one 
species of Ki)ietoskias) K. mitsulcurii Y a n a g i  &  O e a d a  (1918,

Arkiv for zoologi. Bd 33 A. N:o 12. 8
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p. 425). In Kinetoshicis thin cliitinous tubes emanate from 
the proximal end of the peduncle, which are fixed at the 
substratum. In Setmkinetoskias, however, the proximal half 
of the peduncle is suiTOuncled by thick cliitinous tubes and 
in that way a turnip-shaped structure is formed, from which 
the zoarium is elevated on the narrow distal half of the 
peduncle. When considering- this peculiar shape of the 
peduncle one is tempted to assume that its tumip-shaped 
proximal half is buried in a soft bottom and that the zoarium 
is held up over the bottom by its narrow distal half. There
fore it was a surprise to me to find that actually the zoaria 
are fixed on hard substratum; 2 zoaria -were not detached but 
fixed upon a shell. — From the distal end of tlie peduncle 
tliere emanate 2 zoids in Semikinctoslcias but only one in 
Kinetoslcias.

Thoug'h Scmilcinetoslcias morpholog-ically has a position be
tween Bugula and Kinetoshicis it seems imcertain, not to say 
iinlikelj, that it holds such a position in the true developmen
tal series Bugula——Kinetoslcias.

S. dubia n. sp. (figs. 168—173).
Localities: Japan (13, 26, 29 [type]); 100—600 m.; several 

zoaria.
The zoarium is fixed at the substratum by a peduncle of 

about 7,5 mm. in length. The peduncle is cylindrical, its 
distal end is a little expanded but then its distal half becomes 
narrower proximally; its proximal half is of equal breadth, 
its proximal end is pointed. Close to the distal end of the 
peduncle there is an aperture field which is surrounded by a 
narrow, translucent, calcareous ring-. Tliere is no aperture 
ancl thus it is clear that the peduncle is a true kenozoid. 
The proximal half of the peduncle is surrounded by long, 
thick, irreo'ular tubes, forming, a turnip-shaped body.

From the distal end of the peduncle 2 autozoids emanate. 
These zoids are, proximally and on their free lateral sides, 
divawn out into a broad lobe, running along- the lateral sides 
of tlie peduncle and stopping- on a level with the proximal 
margin of its aperture field. Thus the distal end of the 
peduncle is enclosed bj the proximal parts of tlie distal zoids 
as by two hands. The distal zoids show a tendency to be 
jointed; on a level with the distal margin of the peduncle 
they are a little constricted and decalcified.

From each one of the two first autozoids a brancli is derived, 
which grows farther and bifurcates accorcliiig' to Habmer's 
^>Bugula-ty\)e 3». They are biserial. The autozoids are pro-



lunged, tbe}r are narrow proximally and expand towards their 
• listal ends. Tlieir distal-lateral corners are a little drawn out. 
Tnu> spines are absent. Tlieir proximal ends are forked and 
rnclose the distal ends of the proximal zoicls. Thus the zoids 
uni iinmovabl}  ̂ fixed to each other. The aperture field occupies 
II"， entire distal half of the front; it becomes narrower 
l»roxiraally. There is a translucent operculum with a distal 
h ml a proximal cliitinous sclerit in the distal part of the 
iipcrture field. — At a bifurcation the daughter branches 
have traces of basal joints. Along a line which traverses the 
/〇id E proximall3, to its aperture field, C close to its proximal 
cud, F proximally to its aperture field and D close to its 
proximal end, the zoids mentioned are a little constricted and 
decalcified.

On the outer side of the aperture field of a zoid and a 
little proximally to its centre there is a »step like projection» 
Id which an avicularimn is fixed b)T a short, narrow peduncle. 
The »head» of the avicularimn is prolonged, the rostrum is 
about Vs of its length and has a book at its extremity. The 
mandible has a süoi•七 tooth at its point. The peduncle 
emanates from the frontal side of tlie proximal end of the 
avicularium at right angles to its long-itudinal axis.

Ooecia were not found.
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Divisio 7. C ribrim orpha»

Tam. C ribrilinidae H i n c k s .

1. F ig u la r ia  J u l l i e n .

1. P. flgularis ( J o h n s t .) var. japonica nov. (fig's. 174—177).
? Figularia figularis, O k a d a  tfc M a w a t a r i  1935, p. 138, PL 10 fig. 6 

(Japan).
The main species:
Lcpralia Jif/ularis, J o h n s t o n  1847, p. 314, PI. 66 fig. 2; Figularia 

fiqulariSy J u l l i e n  1886, p. C08.

Localities: Japan (l [type], 18, 21); 85—115 m.; encrusting 
stones or shells.

The zoarium from loc. 1 consists of old, partly dead, 
strongly calcified zoids. The frontal shield formed by the 
costae covers the greater part of tlie frontal side. It is 
surrounded by a smooth though striated, narrow gjmnocjst. 
The costae are elevated and stand out coiispicuousl)r. Usually 
their number is 11—13. They are basally broad and then
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Figs. 174—177. Figidaria figularis var. japonica nov. 60 X.
Fig. 174: Strongly calcified zoid (loc. 1). — Fig. 175: Young zoid w ith 
ooecium (loc. 18). — Fig. 17C: Old worn avicularimn (loc. 1). _  Fig. 177: 

Avicularium (loc. 18).

gTadually become narrower towards their distal ends. Prox- 
imally tliej are each provided with a pelma; this is rounded, 
in the distal pair of costae however it is narrow and fissure
like. The costae are separated by a narrow incision between 
their bases and 2—3 pores ranged in the prolong-ation of this 
incision. Only in tlie distal pair of costae is a median suture 
observed niarking, the border between the ends of the costae. 
This pair of costae is particularly elevated and forms a bar 
along the proximal margin of the aperture. This bar is a 
little concave; the lateral-distal margin of the aperture describes 
an even curve. Inside the month of tlie aperture and close 
to its proximal margin one rouiuled condyle is found laterally 
on each side. The operculmn is light brown, it is bordered 
by a thin sclerite. The distal ■walls of the zoicls are usually 
furnished with 2 multi porous rosette-plates and a varying' 
number of single pores (cf. Levinsbn 1909, p. 159, and H abmer 
1926, p. 478); their lateral walls are usually furnished with 3 
inultiporous plates.



X few vicarious avicularia of the usual Fignlaria-ty^e 
\v(>re found. The}7 are placed at bifurcations of zoicl rows as 
I lie lateral daug-liter zoicl and thus belong- to tlie g-roup 1 of 
I Im> vicarious avicularia (S i l é n  1938, pp. 288, 308). A charac- 
Ifi-istio feature is that the rostrum, clistall}" very broacl, is 
di-awn out to a distal-lateral wing- on each side. The mandibles 
lia<l all fallen away.

The ooecia are very large, strongly calcified and smooth. 
They are provided with a median carina and witli two large, 
slilliforra fenestrae in each side.

The zoarium from loc. 18 is composed of young1, little 
••iilcified, translucent zoicls. Only the distal pair of costae is 
rlovated, the other part of tlie costal shield is even and the 
situation ot’ tlie costae is only marked by tlie pelmae and the 
intercostal pores. In the poorly calcified ooecia it is here 
easily seen that the median carina of tlie ooecia of the 
zoarium above discussed was ori〇,inall>y a suture, the rims of 
which fused and thickened on a larger degree of calcination. 
Also these ooecia have the two pairs of fenestrae.

The species present agrees with F. JujuJaris in tlie more 
important features. The distal-lftteral wings of the rostrum of 
1 he avicularinm and the two pairs of fenestrae of the ooecia 
are its characteristic attributes. But they do not seem to be 
of such an importance as to merit tlie proposal of a new 
species. 一  The presence of two pairs of ooecial fenestrae 
does not seem to have been mentioned before. But at least 
some ooecia of F. ßssurata C a n u  & B a s s l e b  (1929, p. 239, 
PI. 22 figs. 4—6) have two pairs of fenestrae, as fig. 4 shows, 
tliong-h in tlie description tlie)r are said to have onl_y one pair. 
It does not seem unlikely tliat tlie last named species is also 
a variety of F. ßguJaris; it is even possible that it is identical 
with the variet3r here described, but tlie brief description and 
the indistinct figs, make it difficult to say anything; definite 
about it. 一  O ka da . & M a w a t a r i  (1935, p. 138, PL 10 fig1. 6) 
identify with some hesitation some fragments of zoaria from 
Japan with F. ßguJaris. Possibly it belongs to tlie variety 
here described?

2. F. multipora (>Sa k a k u r a ) (figs. 178—180).
Lynda multipoya, S a k a k tjk a  1935 b, p. 109, PI. 8 lig. 7 (Japan).

Locality: Japan (2); 3—7 m.; encrusting a stone.
The zoids are of medium size, they are oval and "well 

confined. The costal shield covers the entire front. The num
ber of the costae is about 13. The}r are proximally broad 
and become narrower towards their ends. The pelma is
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Figs. 178_180. Figularia multipora (Sakaicuka).
Fig. 178: Two zoids, one of them provided w ith an ooecinm. 50 X . — 
Fig. 179: Young zoid. 102 X. — Fig. 180: Old zoid with ooecium; the 

distal costae aud their projections strongly developed. 102 X.

represented by a rather small and not veiy conspicuous pit. 
The borders between the costae are marked by rows of small 
round pores, 6—8 in each row. These pores are placed in 
the bottom of grooves. Even in young- zoids the costae are 
elevated. The distal pair of costae forms a bar proximallj to 
the aperture. From the proximal parts of these costae emanates 
oil each side one, often very strong1, projection. These projec
tions encircle the lateral and partly the distal margin of the 
aperture. The aperture is of broad and rouncledly triangular 
form and is a little contracted at the lateral margins owing 
to the projections mentioned. In old, highly calcified zoids 
the distal pair of costae and their projections are very elevated 
to a solid wall surrounding- the aperture. And in this case a 
strong- median mucro is often formed at the union of the two 
costae proxiinally to the aperture. The operculum is crescent
like, thin, of a light yellow. I t is bordered by a tliin sclerite. 
The distal wall of the zoid lias 4—6 single pores, the lateral 
walls have 2—3 rosette-plates.

Avicularia have not been found.
The ooecia are veiy large, smooth, white glistening1, and 

have a median carina. They are perforated by man}7 rather 
large pores. At a higher degree of calcination the ectocyst 
is elevated around tlie pores to short tubes. They are spread 
irregularly over the ooeciuin, possibly tliejr are a little larger 
and more frequent towards tlie periphery. The ooecia are 
closed by the operculum.
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Tlie present specimens differ from the description given 
l»,v ö a k a k u r a  in the following- points. S a k a k u r a  mentions 
1 1 t l i e  costae are provided wiîli »one large lumen pore near 
lli<! encl and one smaller pore, situated more centrally». 1 liave 
not been able to find the latter, perhaps ifc lias disappeared 
owing' to the strong calcination of the zoarium. Then S a k a k u k a  
• Inscribes his specimens as having. 3 lateral porechambers. 
Those are absent in the present specimens, which, as mentioned 
fihove, are provided with 2—3 lateral rosette-plates. And, 
I'mally, the pores of tlie ooecium are described by S a k a k u r a  
as being situated in the periphery of the ooecium, wliicli is, 
however, contradicted b)r bis own fig., ■where pores are to be 
s(>on in tlie central part of the ooecimn too; thus the difference 
〇n this point between S a ic a k u r a ' s and the present description 
is of no importance. — In all other points the present speci
mens agree with those of S a k a k u r a . The characteristic 
structure of the ooecium, of the aperture and of the costal 
shield is tlie same. And this correspondence is so close that 
(here can be no doubt that we are dealing' with one and the 
same species. And this in spite of the fact that S a k a k u r a 's 
specimens are said to have porechambers. Perhaps there is 
some mistake on S a k a k u r a ' s part on this point.

S a k a k u r a  put the species in tlie genus Lyrula J ü l l ie n  
( J u l l ie n  1886, p. 606). The structure of tlie costal shield ancl 
(lie meclian suture of the ooecium (along1 which the carina 
is formed) are features making this impossible. On the contrary 
these ancl other features, for instance the definite absence of 
porechambers, point to the g-enns Figulana, where it seems 
proper to place the species. True enoug'li tlie fact that the 
ooecium is provided with many rather small pores is not 
known before in any other species placed in this g-enus. 
Usually the ooecium in this genus bas 1—2 pairs symetricallj 
placed, very large, stilliform pores, fenestrae. But W a t e r s  
(1923, p. 571, PI. 18 fig. 1) describes a new species, Figulina 
takitiensis, tlie ooecium of which is deprived of sncli fenestrae 
and instead lias one rather small pore on each side situated 
]ieripliericall}r near the aperture ; in one case an ooecimn 
had two or three small pores more medially placed. In 
connection with this it must be remarked that W a t e r s  
in the paper cited uses tlie name Figulina (originally misprint 
for Fùjularia by N o k m a n  1903) as well as the name Fiqidarici 
(cf. H a r m e r  1926, p. 478). Since he g-ives the name Fi(julina 
to Figularia ßgularis auctt. and describes Fi(julina tahitin/sis 
‘as closely related to that species, it is evident that in his 
opinion Figulina taliiiiensis is to be ranged in the pfroup of 
species usually named Figularia. This is confirmed bjr his
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description and fig. This failure to coincide -with the normal 
as to size, form and arrangement of the ooecial pores, tlius 
does not seem to W a t e r s  to prevent the ranging- of the

species named in the genus 
Figularia. And though the 
species here described differs 
from the normal still more 
in that respect it does not 
seem to be of such impor
tance as to prevent the spe
cies being1 ranged in Figu
laria.

ortmanni n. sp.3. ? P .
(fig，. 181).

Cribrilina O r tm a x n
(nec Busk) 1890, p. 37, PI. 1 (ig. 
26 (Japan).

Localities: Japan (25, 26, 
29 [type], 43); 100—600 m.; 
encrusting worm tubes.

The zoicls are oval and 
well defined. The costal 
shield covers nearly the en
tire frontal side ; the gym- 
nocyst is to be seen only 
as a narrow frame along the 
proximal and lateral sides. 
The costae are proximali}" 
broad and then become nar
rower towards their ends. 
They are transparent and 
provided with a larg-e prox
imal pelma and a narrow 

lumen. The borders between them are marked by rows of 
very small intercostal pores, which are placed very close to 
each others and are drawn out transversely, a thin line rnn- 
ning. between these pores. A thin median line marks the 
border between the costae belonging- to the different sides of 
the zoid. There are 8 pairs of costae. The distal pair forms 
tlie proximal border of the aperture; they are connected to 
each other without a suture. The distal margin of the aper
ture describes an even curve ; proximally there is a little 
rounded incision, laterally directed, on eacli side. The prox
imal margin is evenly convex. The operculum is of the same

Zoids with ooecia; the operculum is seen 
iu tlie distal zoid.
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I’oi.m as the aperture and moves around its proximal-lateral 
projections. I t is of a light 3rellow colour and is provided 
witli a simple sclerite along its margin.

Avicularia have not been found in spite of tlie g-reat num- 
of the zoaria.

Ooecia were found in the type specimen only. The ooecium 
is low, evenly rounded, smooth and transparent. Fenestrae 
!iro absent. It is closed by tlie operculum.

The present specimens are with certainty identical witli 
O k t m a n n 's but separate from B u s k ' s (1884. p. 132, PI. 17 
Muf. G; cf. also H a r m e r  1902, p. 292, fig. 8) F. pliilomela. A 
v(u，y characteristic feature is the form of the aperture, which 
is very different from that in the true F. j)hilomeJa. O r t m a n n  
<lid not see any ooecia; these are also clearl)r disting-uislied 
Ironi those of F. philomda. O r t m a n n  dicl not find any avi- 
cularia either, and thus their absence can very likel}T be said 
In be a characteristic of the species. The operculum of F. 
/ili/lomda is deprived of the sclerite proximallj ( H a r j ie r  1. c.). 
—The present species lias a strong* resemblance to CribriUmi 

simplex O 'D o n o g h u e  & W a t t e v il l e  (1935, p. 209, PI. 5 fig. 3,
I 6 fig.. 13) as especially the lastnamed fig*, (a photogTaph!) 
shows. But the other fig-, (a drawing*!) shows such differences, 
«»specially in the structure of the intercostal pores, that tlie 
l.wo species can hardly be identified. The short and vague 
description does not say much. We find about the same case 
i.egfircîing Cribrilina depressa O ’D o n o g h ü e  & W a t t e v i l l e  
(1937, p. 14, text-fig. 1).

There are great difficulties as to the genus in wliicli to 
place the present species. The structure of the costal shield 
and of the ooecium does not agree very well with that of 
true •fVfiwZar/ff-species， and it is with great hesitation that it 
is ranged in that g-enus. Perhaps it would be best to propose 
a new genus for the sake of this species, but then it is diffi
cult to get distinct characters for that purpose.

2. Collctosill JuLLIEN.

C. r a d ia ta  (M oll).

Eschara radiata, Mom, 1803, p. 63, PI. 4 figs. 17; Collctosia radiata, 
I[aioier  1926, p. 475, PI. 34 ligs. 15一 18 (Japan; references); Marcus 
1038 b, p. 211 (references); Pucllina radiata, F ijiedl 1918, p. 236; C anu  & 
Massleiî 1030 a, p. 13 (references); Calvet  1931, p. 75 (references); Saka- 
kuka 1935 a, p. 16 (Japan, pleistocene); Cribrilinn rndiatn Smitt (sic!), 
F kattakelli  1929, pp. 383, 391, 394; Crib) ilavia rodiata, &, liAfiHJÆn 
19301), p. 29 (references).
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Localities: South China Sea (48), Japan (17, 21, 45), Bonin 
Islands (31, 32, 33, 34, 38); 85—180 m.; encrusting stones, 
shells and worm tubes.

Even if C. iiwominata (B u s k ) is to be kept separate from 
G. radicita (cf. for instance W aters 1923, p. 556) nevertheless 
the present specimens must be referred to the latter species.

3. Cribralaria n. gen.

The costal shield covers tlie entire frontal side of the zoicl. 
The intercostal pores are rather few and large, as in tbe 
genus Cribvilina. Porecliambers are wanting*. Vicarious avi- 
cularia are present. They are situated in the zoid rows with
out any connection with tbe bifurcations. The}7 are square. 
The mandible and the rostrum are narrow and very prolong-ed, 
they are curved along1 the proximal-lateral side of tlie distal 
zoicl. The ooecium is immersed in an avicularium.

Type: C. curvirostris n. sp.
Especially characterisitic are the structure of the avi

cularium and the fact that the ooecia are immersed in avi- 
cularia. These features are not observed in an}r other known 
Cribyilinid. On these points the g-enus bas a near (but na
turally only superficial) resemblance to the Flustrid g-enus 
Sjnralaria.

C. curvirostris n. sp. (figs. 182, 183).
Locality: Bouin Islands (33 [type]); 120 in.; encrusting 】umps 

of lime.
The zoids are oval and transparent aiul the entire front 

is covered by the costal shield. There are usually 7 pairs of 
costae. They are proximallj7 provided with a round pelma 
and have a narrow lumen. The intercostal pores are 3—4 
in each i-oav; the fourth, if present, is round and very small, 
the others larg-e, oval or, usually, kidnej-sbaped; the latter 
ones are sometimes divided in two small pores each. The 
costae of the distal pair are not full}7 connected at tbeir ends, 
a narrow slit is left between them. Mucro wanting-. I t has 
not been possible to observe any borderline between tlie other 
costae. (Here it must be remarked that the research of the 
details lias been veiy difficult in this species owing' to the 
fact that the wholly transparent zoids grow upon glistening 
white lime; the lime reflects the light very much and this 
reflected light, so to speak, prevails over the zoids; and it
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Figs. 182_183. Cribralaria curviroslris n. gen. n. sp. 67 X .
Fig. 182: Zoid. — Fig. 183: Zoid w ith ooecium and avicularium.

was not possible to separate the zoids undauiag'ed from the 
lumps). The aperture is square in zoids deprived of ooecia, 
the breadth is a little greater than the length. Its proximal 
margin is elevated. Porechambers are wanting. I t lias not 
been possible to observe the rosette-plates or pores.

Distall)r to nearly all zoids there is a vicarious avicularium. 
The length of the quadratic avicularium is about V2—V3 of 
the length of an autozoid. The rostrum, and the mandible 
are placed diagonall)7 over the front of tlie avicularium. They 
are, as has been said before, prolon〇-ed and narrow and are 
curved along1 the proximal-lateral marg-in of tlie distal autozoid.

The ooecium is low and rounded, and is closed b)r the 
operculum. I t is immersed in an avicnlarium. The distal and 
lateral margin of the aperture describes an even curve in the 
zoicls provided with ooecia.
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Explanation of Plates.

P la te  1.
l 1. Mcmbranipora tuberculala (Bose) (p. 17). Loc. 13. Zoarium en 

crusting an alga; the proxim al tubercles are seen. 20 X.
I.’i广  2. Acanthodcsia bocki n. sp. (p. 20). Loc. 29. Bifurcation of zoarium.

20 X.
l i^. 3. Acanthodcsia limosa (Waters) (p. 19). Loc. 9. Zoarium. Nat. size.

P la te  2.
I 4. The same. P a rt of zoarium showing the mode of bifurcation. 20 X .
I’ig. 5. Tegclla incrustata n. sp. (p. 29). Loc. 18. Zoarium; in the upper, 

not so strongly calcified zoids ooecia are seen; the avicularia are 
prom inent. 20 X.

I’i。  6. Cojndozoum transversum n. sp. (p. 41). Loc. 29. Zoids and avi
cularia; the mandibles are open. 20 X.

l i^. 7. Ellisina canui (S a k a k u r a ) (p. 37). Loc. 24. Zonrium; avicularia
and ooecia are seen. 20 X.

P lato  3.
I.’ig. 8. Callopora canui n. sp. (p. 34). Loc. 44. Zoarium; avicularia w ith 

open or closed mandibles and ooecia are seen. 20 X .
l i^. 9. Ncllia oculata Busk (p. 49). Loc. 9. Zoarium. Nat. size.

10. Tcrminojlustra saf/amiensis (Okada) (p. 55). Loc. 17. Part of 
zoarium at a bifurcation; the marginal kenozoids, two ooecia, and 
an avicularium in typical position are seen. 20 X.

11. Spiralaria vegae n. sp. (p. 59). Loc. 1. Zoarium; one avicularium 
is placed a t the bifurcation of a zoid row; a zoarium of Calloj)〇y(i 
canui is hardly seen through the translucen t zoarium. 20 X.

12. Microporina ( H i n c k s ) (p. 65). Loc. 1. Zoarium; avicularia,
proxim al tubercles, aud opesia are seen. 20 X.

P lato  i .
I’ig. 13. Microporina ohadai n. sp. (p. 68). Loc. 29. Zoarin. 2,5 X.
I*i .̂ 14. The same. Bifurcation of zoarium. The black line separates the 

two halves of the stem which form each a (laughter branch a t 
the bifurcation. 20 X.
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Fig. 27.
P la te  8.

Buf/ula dentata (Lamx.) (i). 105). Loc. 28. Zoarium, showing the 
proximal web of rootlets. 4 X .
The same. P art of zoarium w ith ooecia and avicularia. 20 X. 
Bugula pugcti var. kiuschiuensis nov.(p. 106), Loc. 20. Zoaria. 3,3 X. 
The same. P art of zoarium w ith avicularia. 20 X.

P la te  9.
Fig. 31. Buf/ula pugeti var. umbellifonnis Y a n a g i & O k a d a  (p. 107). Loc.

22. Zoarium. 2 X .
Fig. 32. The same. P a rt of zoarium w ith avicularia. 20 X.

♦

T ryckt den  23 Sep tem b er 1941.

Fig. 16. Triccllaria symjmlia (Y a n a o i  & O k a d a ) (p. 76). Loc. 18. Zoarium, 
1,5 X.

Fig. 16. The same. P art of zoarium. The frontal avicularia are seen. 20 X.

P la te  5.
Fig. 17. Triccllaria longispinosa (Yaxagi & Okada) (p. 74). Loc. 18. 

Zoarium. 20 X.
Fig. 18. The same. Distal end of zoarium, showing the spines aud the 

mode of bifurcation. 20 X.
Fig. 19. Cabcrea hatali O k a d a  (p. 82). Loc. 21. P art of zoarium. 20 X.

P la te  6.
Fig. 20. 2'ricellaria ziczac n. sp. (p. 70). Loc. 14. Zoarium in frontal view 

w ith ooecia and spines. 20 X .
Fig. 21. The same. The same zoarium in basal view; the mode of bi

furcation, ooecia, spines, and lateral avicularia are seen. 20 X.
Fig. 22. Caberca hataii O k a d a  (p. 82). Loc. 21. Zoarium. 2,5 X.

P la te  7.
Fig. 23. Caberca mef/aceras Y a n a g i  Sc O k a d a  (p. 85). Loc. 45. Zoarium; 

th e  big avicuL^ria a t the bifurcations are seen. 2 X .
Fig. 24. The same. P art of zoarium. 20 X.
Fig. 25. Caberca sagavricnsis n. sp. (p. 8*1). Loc. 44. Zoarium. 3 X.
Fig. 26. The same. P art of zoarium. 20 X.
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