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I N T R O D U C T I O N 

T h i s paper is to be regarded as a cont inuat ion o f m y previous publ ica t ion 
(Verseveld t , 1940 Some three species, suff ic ient mater ia l o f w h i c h for 
an anatomical examina t ion was available, had then to remain undiscussed; 
they a re : Semperina rubra K611., Anthothela macrocalyx ( N u t t . ) ( = Sube-
ria macrocalyx N u t t i n g (1911) = Semperina macrocalyx ( N u t t . ) 
K i i k e n t h a l (1919)) and Sibogagorgia weberi St iasny, w h i c h species have 
been examined by me i n the same way as fo rmer ly the others. 

I t has become clear to me that the second of the species mentioned cannot 
be considered as belonging either to the genus Suberia S tuder or the genus 
Semperina K611. A close re la t ionship w i t h Anthothela grandiflora ( M . 
Sors) caused me to decide on the name Anthothela macrocalyx ( N u t t . ) (cf. 
chapter I I , § 8 ) . 

T h e results o f m y invest igat ions make i t necessary to refer to m y views 
previous ly ment ioned (Verseveld t , 1940) w i t h regard to the canal system 
and the taxonomy. F o r both i n Semperina rubra and Sibogagorgia weberi 
the canal system d i f fe rs i n some degree f rom that o f the species examined 
before. F o r we see that i n the medul la i n the t ips o f the branches o f 
Semperina rubra there do occur many smal l and even a s ingle large sole-
n ium, whereas for the f a m i l y Antho the l idae B r o c h I rejected the presence 
of medul la ry canals i n the t e rmina l parts. So w h i l e i n a l l the species 
examined up t i l l now the medul la ry canals cease somewhere i n apical 
d i rect ion, i n Semperina rubra we f i n d them even as far as in, the ends of the 
branches. I n m y op in ion this is not o f radica l importance, i ° because the 
larger medul la ry canals, w h i c h i n the more basal parts occur i n larger num­
bers, prove to be scarce i n the te rmina l parts, and 2 0 because the medu l l a ry 

1) In this publicat ion o f 1040 (contents and p. 90 sq.) instead o f Solenocaulon 

sterroclonium is to be read Solenocaulon sterroklonium. 
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canals cannot be looked upon a^ continuations o f the coelenterons (cf. 

d iagram, f ig . i ) . M o r e o v e r the gastral cavi t ies are short and wide, the 

c i rc le o f boundary canals forms a sharp boundary between cor tex and 

medul la , so that also Semperina rubra must be considered as belonging to 

the f ami ly Anthothe i idae . Indeed, Semperina rubra shows so much resem­

blance w i t h S. brunnea as regards habitus, spicules, pos i t ion o f the zooids, 

re la t ion between cor tex and medul la , etc., that i t w o u l d n o t be j u s t i f i ed 

to separate the two species. T h e diagnosis g iven by me (Verseveld t , 1940, 

p. 137) o f the f ami ly Antho the i idae B r o c h must then be emended as f o l l o w s : 

" I n the t ips o f the branches the medu l l a may be perforated by solenia, but 

i n that case they are not continuations o f the coelenterons". 

F o l l o w i n g i n the tracks o f S t i a sny (1937) I had p r o v i s i o n a l l y looked 

upon Sibogagorgia weberi as belonging to the f ami ly Paragorg i idae A u r i v . 

N o w that I have h a d the oppor tuni ty to examine this species too, m y 

op in ion is that i t belongs to a new fami ly , w h i c h I suggest to ca l l the 

Sibogagorgi idae. I n chapter I I I , § 8, I have expla ined m y grounds for this 

opinion. 

I received the mater ia l collected by the " S i b o g a " E x p e d i t i o n aga in f rom 

the Zoo log ica l M u s e u m at A m s t e r d a m ; m y heartfelt thanks to P r o f . D r . 

L . F . de Beaufor t , D i r e c t o r o f this M u s e u m , for the trust put i n me. 

i. S E M P E R I N A R U B R A K O L L . 

Semperina rubra was f i r s t recorded by K o l l i k e r (1870) as a new genus 

and species o f the Br iareacea . H i s descr ipt ion and figures give a ve ry good 

picture o f the characterist ic features o f this cora l . F r o m the enlargements 

it appears that the stem, a transverse section o f w h i c h is represented i n his 

f i g . 6 on p i . I l l , is about 8 m m i n d iameter ; i n m y mater ia l the thickest 

stem is 6 m m i n diameter. 

Nu t t i ng ' s (1911, p . 11), K i i k e n t h a l ' s (1919, p . 52 s q . ; K i i k e n t h a l h imse l f 

d i d not examine S. rubra) and St iasny ' s (1937, p . 36 sq.) publ icat ions do 

not g ive rise to p r e l i m i n a r y remarks . 

§ 1. T h e mater ia l . T h e same mater ia l , a l ready described by N u t t i n g (I.e.) 

and S t iasny (I.e.) and w h i c h was collected by the " S i b o g a " E x p e d i t i o n , 

S ta t ion 258, was reexamined by the present wr i t e r . Ser ies o f longi tudinal 

and transverse micro tome sections were made o f some fragments o f a stem, 

4 m m i n thickness, and o f the t e rmina l par t o f a branch, and moreover 

series o f free-hand sections o f other parts. 

§ 2. C o r t e x and medul la . O n e o f the characteristics o f the genus Sem­

perina is , that the zooids on ly occur at the front and the lateral sides o f the 
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branches, whereas they are l ack ing at the back. Connected w i t h this is the 
conspicuous difference i n thickness o f the cortex at the d i f fe ren t sides of 
the branches: where the zooids are, the cor tex is th ick, for the rest i t is 
th in . T h u s , for instance, i n a branch o f 4 m m i n diameter the cor tex at 
the front was about 1.2 m m and at the back 0.3 m m ; i n the stem o f 6 m m 

i n diameter the cor tex was s t i l l th inner (0.13 m m ) . Consequently the 
medul la is si tuated excentr ica l ly . 

T h e boundary-l ine between medul la and cor tex is rather c lear ly indicated 
by the difference i n colour , for the cor tex contains red spicules and those 
of the medul la are colourless, a l though here there are also red spicules 
i n i r r egu la r ly d is t r ibuted str ings and groups (cf. K o l l i k e r , p l . I l l f i g . 6 ) . 

O n the boundary o f cortex and medul la there are boundary canals, but they 
are often so wide and so far between that they do not a lways exact ly show 
the boundary between the two layers i n micro tome sections. T h e r e is ho rny 
substance i n the medul la i n the fo rm of sheaths round the spicules, w h i l e 
i n the cortex this substance is l a c k i n g ; however, this difference does not 
show a clear boundary i n the sections either, because the quant i ty of horny 
substance g radua l ly decreases i n the outer medulla-layer. F i n a l l y i n the 
cortex we see a denser ne twork of t i ny canals, wh i l e the zooids also l i e 
ent i re ly i n the cortex. 

§ 3. T h e zooids. T h e anthosteles are ha rd ly o r not developed at a l l , so 
that the zooids do not prot rude l i ke h i l l ocks , be ing to ta l ly d r a w n i n . T h u s 
K i i k e n t h a l (1919, p. 50) is not r ight in stat ing as one o f the characteristics 
of the genus Semperina: "Po lypenke lche s ind stets vorhanden". 

T h e anthocodiae may be ent i re ly retracted into the gastral cavi t ies ; i n 
a great many zooids, however , they s t i l l prot rude and c lear ly contrast w i t h 
the red cor tex by their pale ye l lowish colour. T h e y are s t rongly armed w i t h 
spicules, as already stated by N u t t i n g . 

T h e coelenterons are large and reach as far as the medul la w i t h a wide , 
flat base. T h i s also holds good w i t h regard to the t e rmina l zooids w h i c h 
consequently do not continue into medu l l a ry solenia (cf. d iagram, f i g . 1). 

T h e y are connected on a l l sides w i t h the t iny cor t ica l canals (to be discussed 
later on) , not w i t h the w i d e boundary canals or w i t h the medul la ry solenia. 

T h e median plane usual ly stands ve r t i ca l ly w i t h the vent ra l aspect turned 
towards the top, i.e., a d a x i a l l y ; occasional ly its pos i t ion is s lant ing. 

§ 4. T h e canal system. A g a i n we can d is t inguish between cor t ical , bound­
a r y and medu l l a ry canals. 

1. T h e cor t ical canals, a. A t the back o f the branches, where the cor tex 
is th in , compara t ive ly w i d e canals occur. M o s t o f them are 0.35-0.50 m m 
i n breadth and 0.11-0.18 m m i n height, some o f them, however , are nar-

Zoologische Mededeelingen XXIV " 
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rower . F r o m the dimensions i t fo l lows that they are s t rongly flattened. 
T h e y are rather s t ra ight and r u n i n a longi tud ina l d i rec t ion w i t h on ly an 
occasional b i furca t ion , so that they are scarcely connected w i t h one another. 
There is not much connection w i t h the boundary canals either. T h e cor tex 
is d i v i d e d by these solenia into two layers , an outer layer o f on ly 0.08 m m 
thickness, i n w h i c h sma l l red spicules occur i n not more than one or two 
layers, and an inner layer , w h i c h is thicker . I n the very t h i n cor tex o f the 
stem the wide cor t ica l so len ia are l a c k i n g ; on ly nar rower solenia occur, 
most ly a l ternat ing w i t h the much wide r boundary canals. 

I n Semperina brunnea N u t t . the cor t ica l solenia are l ack ing at the back 
(cf. Verseve ld t , 1940, f i g . 17). 

b. A t the front and the lateral sides, where the cor tex is thick, a great 
many more canals occur, wh ich , however, show a much more intr icate 
course, so as to be d i f f i c u l t to represent i n a simple d iagram. It seems the 
best course to d is t inguish between wide and na r row solenia and to trace 
the course and the mutua l connections between them i n v i e w of the d ia ­
grams, f igs . 1 and 2. I t appears that at a distance of approx imate ly 0.13 

m m under the ectodermal surface there are somewhat w i d e r solenia ( f ig . 
2, a ) , f o r m i n g a more or less dis t inguishable wreath. T h e y are 0.06-0.08 

m m i n diameter and r u n i n a longi tud ina l d i rec t ion, now and then 
b i furca t ing and sometimes connected by transverse canals ; they may also 
r u n in to the coelenterons through na r row canals. Deeper i n the cor tex 
these w ide r solenia are also met w i t h . 

T h e second type o f canals is ex t remely na r row, the lumen v a r y i n g f rom 
0.01-0.03 m m ( f ig- 2> b ) . T h e y r u n i r regu la r ly through the cortex l i k e a 
dense ne twork ; they occur equal ly i n the outer cor t ica l layer o f 0 . 1 3 m m , 

mentioned above. T h e y are connected w i t h the wide cor t ica l solenia and 
frequently pass into the coelenterons. O the r canals, on the other hand, run 
para l le l w i t h these w i d e r solenia or w i t h the coelenterons or w i t h the 
boundary canals wi thout passing into them, so the l u m i n a remain separated 
by a v e r y th in membrane. 

2. T h e boundary canals. I n transverse sections these are mos t ly ova l , 
0.10-0.65 m m i n breadth and 0.08-0.40 m m i n height. These figures are 
indicat ive o f a great va r i a t ion i n lumen . Espec ia l ly at the back of the branch 
large boundary canals occur. T h e y are prac t ica l ly straight canals, occasional­
l y b i fu rca t ing or connected by transverse canals ( f i g . 2, c ) . T h i s system o f 
boundary solenia is connected w i t h the larger cor t ical canals both at the 
back and at the front and lateral sides on the one hand and w i t h the large 
medul la ry canals on the other. B u t the boundary canals are never seen to be 
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passing in to the coelenterons. N e i t h e r are they connected w i t h the na r row 
cor t ica l solenia. 

3. T h e medu l l a ry canals. H e r e again we must d is t inguish between wide 
and na r row canals. T h e w i d e canals are round o r ova l i n shape and are 
f r o m 0.2-0.6 m m i n diameter. T h e y are on ly few i n number : i n a transverse 
section o f a branch o f 4 m m i n diameter there usua l ly occur o n l y one or 
two o f them, i n the stem o f 6 m m i n diameter three o r four. T h i s is 
considerable fewer than K o l l i k e r f igured (1870, p i . I l l f i g . 6 ) , but this 
lesu l t s probably f rom the fact that the stem he examined was th icker . T h e y 
r u n ei ther i n a longi tud ina l d i rec t ion and i n that case may pass in to the 
boundary canals basalwards as w e l l as apicalwards , o r they r u n more o r less 
cross-wise through the stem and then connect a medu l l a ry canal w i t h a 
boundary canal o r two boundary canals mutua l ly . 

S t iasny (1937, p . 37) d i d not f i n d wide canals i n the medu l l a o f the 
tips o f the branches. T h i s does not h o l d for a general rule . I n m y series o f 
longi tudinal sections through the t ip of a branch I found a l i t t l e canal o f 
near ly 0.2 m m thickness i n the place, where i t i s represented i n m y d i a ­
g r a m ( f i g . 1) , i.e., i n the most apical part o f the medul la . B u t for the rest 
I d i d not f i n d a single large medul la ry canal i n that t w i g a long the distance 
o f 12 m m . O f course i t is qui te possible that such medu l l a ry canals are 
l a c k i n g i n other t ip-parts o r that they are found i n other places. A t any 
rate these medu l l a ry canals p lay a subordinate part i n Semperina rubra. 
T h e r e is , however , no d e n y i n g that there is some di f ference between the 
canal system i n the te rminal parts o f Semperina rubra and that i n the 
species, examined by me fo rmer ly ( 1940) , for i n those species such medul ­
l a r y canals were l ack ing . I n the in t roduc t ion I recorded already i n w h i c h 
manner the diagnosis o f the f a m i l y Antho the i idae must be emended. 

A s regards the i r course, lumen, etc., the n a r r o w medu l l a ry canals are 
ve ry much l i k e the n a r r o w cor t ica l canals ; besides, they frequently pass 
into each other. T h e y v e r y often l ie as flat ova l canals against the 
boundary canals and the large medul la ry canals, but aga in we do not 
see anywhere here a t rans i t ion f rom na r row to w i d e canals o r any con­
nection between them, for a lways there remains a th in membrane o f par­
t i t ion . I t w o u l d appear that the two canal types f o r m a p rac t i ca l ly indepen­
dent system. 

T h e diagrams. T h e d iag ram of the canal system i n the t i p o f a branch 
( f i g . 1) shows the cor t ica l layer containing the zooids, a n d the medul la 
(more d a r k l y dot ted) . I t is c lear ly v i s i b l e that the t e rmina l zooids i n no 
w a y f o r m a cont inuat ion w i t h the medul la ry solenia , the shape o f their 
coelenterons is s i m i l a r to those o f the la teral ones. I n this respect there is 
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a perfect analogy w i t h Semperina brunnea (cf. Verseve ld t , 1940, f ig . 18). 

O n e zoo id ( i n the middle , to the r igh t ) was d r a w n w i t h pro jec t ing antho-

F i g . 1. Semperina rubra. D i a g r a m o f the canal system i n the dista l part o f a 
branch. X 15. 



F U R T H E R S T U D I E S O N O C T O C O R A L L I A 165 

codia, the zooids, wh ich are w i t h d r a w n , are on ly s l igh t ly projec t ing above 
the surface o f the colony (no anthosteles). I n the cortex, close to the sur­
face, the large canals are v i s i b l e ; also elsewhere they are met w i t h ; they 
pass into the boundary canals (below, to the heft) and are connected w i t h 
the numerous na r row solenia. T o show the course of the boundary canals 
the more c lear ly , the medu l l a in the lower part o f the f igure was left intact. 
N o w we see there the long i tud ina l boundary canals w i t h here and there 
the wide transverse canals connect ing them. I n the upper part o f the figure 
one ha l f o f the medul la was taken away. L a r g e medul la ry canals are l ack ing , 
except the canal mentioned.above, wh ich runs close under the ex t remi ty 
o f the medul la into a transverse d i rec t ion and w h i c h bifurcates i n the same 
way as d r a w n i n the figure. A p a r t f rom that the n a r r o w medul la ry solenia 
occur everywhere. 

F i g . 2 is the d iagram o f the intr icate canal sys tem i n a branch of ap­
p rox ima te ly 4 m m i n diameter. O n the left there is the front o f the branch, 
on the r ight the back ; we see that the cor tex is t h i n here. T h e medul la is 
aga in more d a r k l y dotted. T h e d iagram consists o f four parts. I n the under­
most part we see i n the undamaged cortex the w ide apertures of the 
retracted zooids. I n the next part on the left on ly the outer layer of the 
cor tex has been removed, so that we can now f o l l o w the course of the 
outer large cor t ica l solenia (a) . O n the r ight a larger par t o f the cortex 
has been removed so that the n a r r o w cor t ica l solenia (b) and moreover, 
quite to the r ight , the w ide cor t ica l solenia, as they are found at the back, 
are v is ib le (cf. also the upper surface of the sectioned branch) . 

I n the t h i r d part the whole of the cor tex has been cut away to show the 
course of the boundary canals ( c ) , wh ich run into a long i tud ina l direct ion 
w i t h transverse canals connecting them, so qui te different f rom that o f 
Semperina brunnea (cf. Verseve ld t , 1940, f i g . 17). I n the upper part one 
ha l f o f the medul la was also cut a w a y ; one wide and numerous na r row 
medul la ry canals were d r a w n i n it . Transverse canals connect the f i rs t 
w i t h the boundary canals, ap ica l ly the transverse canal i tse l f passes into a 
boundary canal. 

§ 5. T h e mesogloea. I n Semperina rubra there is l i t t l e to be seen con­
cerning the presence o f mesogloeal sheaths round the solenia. H o w e v e r , 
the par t i t ion-wal ls between the boundary canals and also between the large 
cort ical so lenia at the back are wi thou t spicules, but on their i n - and out­
side the mesogloeal sheaths are not fu l l y developed, just as this is the case 
round the medul la ry canals. 

Separate cell-strings o r cell-vessels were not observed. H o w e v e r , the 
na r row medul la ry canals, described i n § 4, s t rongly reminded o f the c e l l -
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F i g . 2. Semperina rubra. D i a g r a m o f the canal system i n a branch o f about 4 m m 
i n diameter. X 15. 
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vessels o f corals, w h i c h I examined previously (1940), pa r t i cu l a r ly by the 
fact that they are not connected w i t h the wide endodermal canals anywhere, 
but I could not detect an essential difference between these na r row canals 
i n the medu l l a and those i n the cortex, whereas the ep i the l ium o f the last 
mentioned d i s t inc t ly passes into the endoderm o f the coelenterons. So , the 
endodermal nature o f the nar row cort ical solenia is indubi tab le ; presumably 
the fine medu l l a ry canals are therefore endodermal , i.e., solenia. A n d for 
that reason I described them as such i n § 4. 

§ 6. T h e spicules. A l t h o u g h K o l l i k e r (1870) a lready gave good figures 
of the spicules, i t does not seem superfluous to give a systematic descr ip t ion 
of the var ious types o f spicules and to d raw them anew, i n order to f ac i l ­
itate a better comparison w i t h other Semperina-sptdes and especial ly w i t h 
Anthothela (= Semperina) macrocalyx ( N u t t . ) , described i n the next 
chapter. 

a. T h e cor t ica l spicules. These are rather sma l l rod-shaped to spindle-
shaped bodies, p rov ided w i t h warts . H e r e again we f i n d quite a lot o f 
transi t ional forms between the smallest spicules o f a normal shape and the 
largest spicules. T h e smallest chief ly occur in the outermost cor t ical layer. 
T h e y are 0.043-0.060 m m i n length and 0.018 m m i n thickness wi thou t war t s 
o r 0.030-0.040 m m , war ts included. O f t e n the war ts are so dense that we 
ha rd ly can see the actual surface o f the spicule anymore ( f i g . 3a) . A great 
many others, however , show the type, represented already by K o l l i k e r (1870, 

p i . I l l f ig . 8 g ) . T h e warts stand more apart and not i r r egu la r ly , but i n two 
wreaths, w h i l e the tips are also p rov ided w i t h a war t ( f ig . 3b) or w i t h a 
wrea th o f war ts ( f i g . 3 c ) , the " A c h t e r " and " Z w o l f e r " K i i k e n t h a r s 
respectively. 

I n the outer cor t ical layer, however, there also occur a lready large 
spicules. Some o f them are somewhat longer and thicker than type a, others 
are more l ike type c, the warts s tanding i n more wreaths. F u r t h e r m o r e we 
f i n d here, but especially further i nward , t rans i t ional types ( f i g . 3d) to the 
longer, straight o r s l igh t ly curved rod- or spindle-shaped spicules, w h i c h are 
up to 0.270 m m i n length ( f ig . 3e) . I n some cases the war ts are s t i l l c rowded 
together, but i n most cases they are more w i de l y spread, sometimes i r r eg ­
u la r ly , often, however, i n wreaths. A l l cor t ical spicules are red. 

b. T h e medul la ry spicules. K o l l i k e r (1870) i n f i g . 6 o f h is p i . I l l quite 
correc t ly pointed out that there occur red patches i n the whi t e medul la . 
These i r r egu la r ly dis t r ibuted red parts contain spicules ( f i g . 3 f ) , w h i c h are 
quite ident ica l to type e (the same f igure) . O n the whole they are a l i t l l e 
larger, up to 0.35 m m i n l eng th ; the types a, b and c are l a c k i n g i n the 
medul la , type d is rare, 
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A m o n g these red spicules there are f ine, colourless, needle-shaped 
spicules, also f i l l i n g up the whi te parts o f the medul la and l y i n g pe l l -mel l . 
These are the typ ica l medu l l a ry spicules ( f ig . 3g) . A p a r t f r o m a few 
smal l ones, most o f the needles are 0.40-0.65 m m i n length and 0.011-0.016 

m m i n th ickness ; the largest I measured was 0.85 m m i n length and 0.020 

F i g . 3. Semperina rubra, a-e, cort ical spicules ; f and g, medul lary spicules. X 200. 

m m i n thickness. T h e y are s t ra ight or s l igh t ly curved and covered w i t h 
smal l protuberances, the number o f w h i c h usua l ly increases in to the 
d i rec t ion o f the tips o f the needles. 

c. T h e anthocodial spicules. N u t t i n g (1911, p . 11) described the s i tua t ion 
o f the spicules i n the anthocodiae, but he d i d not give ei ther figures o r 
statements about the i r size. T h e "broad and heavy col laret o f encrust ing 
spindles" ( N u t t i n g , I.e.), i.e., the c rown, mos t ly consists o f spindle-shaped 
spicules, w h i c h are once, occasional ly twice curved and densely set w i t h 
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smal l cone-shaped processes ( f ig . 4 a ) . T h e y are 0.30-0.50 m m , m a x i m a l l y 
0.56 m m , i n length and 0.028-0.052 m m i n thickness (wi thou t processes). 
P resumably the spindle d r a w n by K o l l i k e r i n h is f i g . 8a does not belong to 
the medul la , but to an anthocodia! 

T h e c r o w n is not per fec t ly round but shows eight waves, turned outwards 
and the pos i t i on o f the spicules i n these waves is such that they tu rn their 
curved side outwards . A t the bases of the tentacles these spindles are 
arranged en chevron f o r m i n g the 
points , and at the back the 
p r o x i m a l par t o f the tentacles is 
a rmed w i t h the same spicules in 
4-5 rows . B u t the dis ta l parts o f 
the tentacles bear another type 
( f i g . 4b, c ) : flattened spicules, 
s t rongly dentated at thei r t ips 
and rather densely covered w i t h 
warts at their sides. T h e shape is 
ident ical w i t h the corresponding 
spicules o f Semperina brunnea 
( K i i k e n t h a l , 1919, f i g . 21, to the 
r i g h t ) . 

F i n a l l y i n the w a l l o f the oeso­
phagus there are v e r y t i ny spindles 
w i t h re la t ive ly h igh processes ( f i g . 
4 d ) . T h e y are on ly about 0.07 m m 
i n length. 

W h e n we compare the spicules 
of Semperina rubra as a whole 
w i t h those o f S. brunnea (f igures 
i n K i i k e n t h a l , 1919, f igs . 21-24 a n d 
i n Verseve ld t , 1940, f ig . 2 0 ) , i t 
appears that there is a great deal 
o f resemblance. 

§ 7. T h e horny substance. H o r n y F i * - 4- Semperina rubra, a, spicule from 

quanti ty, i n the most apica l parts. 
I t forms rather t h i n sheaths round the spicules and is r egu la r ly d is t r ibuted 
over the medul la . I t may be beaut i fu l ly reddened by methyleosin, also i n 
the micro tome sections. 

substance occurs everywhere i n the 
medul la , even, i n however l i t t l e 

the crown; b and c, spicules from the 
tentacles; d, spicule from the stomo-

daeum. X 200. 
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Stiasny 's statement (1937, p. 37) about the presence o f y e l l o w i s h horny 
substance i n the lumen o f many large longi tud ina l canals is incorrect again 
(cf. Verseve ld t , 1940, p. 133). 

I I . A N T H O T H E L A M A C R O C A L Y X ( N U T T I N G ) 

N u t t i n g (1911, p. 15) described this species under the name of Suberia 
macrocalyx. F o l l o w i n g i n the tracks o f K i i k e n t h a l (1919, p. 57) who 
regarded this species as belonging to the genus Semperina K611., T h o m s o n 
& Dean (1931, p. 192) and St iasny (1937, pp. 31 and 35) ca l l this coral 
Semperina macrocalyx. W h i l e examin ing i t , i t became clearer and clearer 
to me that i t is neither a Stt&ma-species nor a representative o f the genus 
Semperina. I stated close relat ionship w i t h Anthothela grandiflora ( M . 
Sa r s ) , and for this reason I shal l ca l l this species Anthothela macrocalyx. 
I n § 8 I w i l l re turn to this point. 

§ 1. T h e mater ia l . T h e mater ia l I have examined, was collected by the 
" S i b o g a " E x p e d i t i o n , S ta t ion 122, and was described prev ious ly by N u t ­
t i ng (I.e.) and S t iasny (I.e.). T h e fragment recorded by T h o m s o n & Dean 
(I.e.) was not at m y disposal . 

I have l a id mysel f out to make microtome sections o f N u t t i n g ' s type-
specimen i n order to be able to s tudy the canal system i n par t icu lar . B u t 
the results ever and again were so poor that I have been obliged to sat isfy 
myse l f w i t h on ly a few incomplete observations. Ne i the r could the free­
hand sections spread much l ight , the mater ia l being d i f f i c u l t to cut o w i n g 
to the large number o f b ig spicules. Y e t the examina t ion yie lded results 
suf f ic ien t to state something about the anatomy o f this cora l and to 
discuss once more i ts t axonomica l place. 

§ 2. C o r t e x and medul la . T h e stem, 2.5 m m i n diameter, and the branches, 
wh ich are even thinner, consist o f cor tex and medul la . T h e cor t ica l layer 
is ve ry th in (0.06-0.08 m m ) and contains on ly one layer o f spicules. W h e n 
m a k i n g free-hand sections the cortex comes o f f easily. I t is separated f rom 
the medul la by a circle o f boundary canals ( § 4 ) . T h e cor tex is continued 
i n the h igh , th in and more or less transparent anthosteles, w h i c h also contain 
one layer o f spicules. T h i s t r ans i t ion o f the cortex into h igh anthosteles 
reminds s t rongly of that found i n Anthothela grandiflora (cf. Verseve ld t , 
1940, f ig . 13), but i n the latter the cor tex is th icker . 

T h e medul la is c rowded w i t h spicules, w h i c h d i f fe r somewhat f rom the 
cor t ica l ones ( § 6 ) and wh ich , at least i n the p r o x i m a l parts, are sur­
rounded by ho rny sheaths. 

§ 3. T h e zooids. N u t t i n g (1911, p. 15) w r o t e : " T h e calyces are i r r egu la r ly 
dis t r ibuted on three sides of the p r o x i m a l parts o f the stem and branches 
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and on a l l sides o f the d i s ta l parts o f the co lony" . St iasny, on the other 
hand, found i n the same mater ia l no front side covered w i t h zooids and a 
back wi thou t zooids. A n d i n the fragment o f T h o m s o n & D e a n the 
anthosteles stood, i t i s true, i n p r o x i m a l parts m a i n l y on one side, leaving 
an almost bare back, but i n the d is ta l parts the zooids were closer and on 
a l l sides. " D i e S te l lung der K e l c h e scheint eben sehr var iabe l zu se in" 
(St iasny, 1937, p. 35, foot-note). A s I could ascertain, there is indeed 
noth ing to be seen l i ke a zooids-free back as i t occurs i n the p r o x i m a l as 
w e l l as i n the dis ta l parts o f Semperina brunnea N u t t . and S. rubra K611. 
A n d therefore K i i k e n t h a l may not use this as a g round to include this 
species i n the genus Semperina. 

H a r d l y any observations could be made about the structure o f the 
zooids, the posi t ion o f the median plane and the connections o f the coelen­
terons w i t h the canal system. B u t i t was found that the coelenterons round 
their broad, flat base, are connected w i t h the boundary canals, so that a 
d iagram o f A. macrocalyx, at least w i t h regard to the structure o f the 
anthosteles and the re la t ion to the boundary canals, shows much s i m i l a r i t y 
w i t h that o f Anthothela grandiflora. T h e anthocodiae are retracted and 
protrude l i ke smal l bulb-shaped bodies f rom the anthosteles (cf. T h o m s o n 
& Dean, p i . X I V f i g . 3 ) . 

§ 4. T h e canal system. I n the ve ry th in cor tex no cort ical solenia occur, 
so that two types o f endodermal canals remain, v i z . , the boundary canals 
and the medu l l a ry canals. 

a. T h e boundary canals. T h e y l ie in a wreath round the medu l l a and 
f o r m a s t rongly marked separation between cor tex a n d medul la . O n 
transverse sections they are usua l ly much flattened, o n the cortex-side they 
are flat, on the medulla-side they are rounder. T h e i r height i n a r ad ia l 
d i rec t ion amounts to 0.05-0.11 m m , sometimes to 0 . 1 6 m m ; the breadth 
is 0.18-0.20 m m . 

b. T h e medul la ry canals. I n the centre of the stem, w h i c h is 2.5 m m 
thick, there are three or four large canals, w h i c h are 0.3-0.5 m m wide and 
i n transverse sections round, ova l or angular. T h e course o f these canals 
i n a longi tudina l d i rec t ion , the mutua l connections, etc., cou ld on ly i n ­
suf f i c ien t ly be examined, but this much is sure that the mutua l connection 
is on ly sl ight and that they run rather straight through the stem. Besides 
these central large solenia there are numerous na r rower canals scattered 
i n the medul la , measur ing 0.05-0.15 m m i n diameter. These also run i n a 
longi tudina l d i rec t ion , but bifurcate repeatedly, wh i l e they are also of ten 
connected w i t h the boundary canals. 

I regret ve ry much that I could not f i n d any th ing about the re la t ion 
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between these medul la ry solenia and the te rmina l zooids and that i t is 
therefore impossible to give a d iagram o f the canal system. 

§ 5. T h e mesogloea. I n the medul la the spicules are so c rowded that the 
mesogloea has been reduced to ex t remely t h i n layers between the spicules. 

Cel l - s t r ings and (o r ) cell-vessels occur, 

but special points could not be observed. 
O n the medulla-side o f the boundary 
canals there is a somewhat th icker layer 
o f homogeneous mesogloea. 

§ 6. T h e spicules, a. T h e cor t ica l 
spicules. I n the t h i n cor tex there is on ly 
one layer o f spicules, w h i c h almost a l l l i e 
i n a longi tud ina l direct ion. T h e y are o f a 
drawn-out spindle shape or bar-shaped 
and most ly somewhat curved. The re is 
much v a r i a t i o n i n length, f r o m 0 .30 to 
0 .83 m m , most o f them are 0 .40-0 .60 m m 
long. T h e thickness wi thou t processes 
amounts to 0.035-0.065 m m , mos t ly 
about 0 .050 m m . Genera l ly speaking, the 
thickest spicules have also higher (up to 
OJ021 m m ) and broader war ts than the 
th in , slender ones where the processes 
are na r rower and lower (up to 0.012 

m m ) . T h u s we may dis t inguish between 

t w o extreme forms, wh ich are d r a w n i n 

f ig . 5. Spicules , w h i c h are longer and 

thicker than those I have d r a w n i n f i g . 

5b are not rare. T h e processes may be 
Fig. 5. Anthothela macrocalyx. cleft and even b i furca ted l i k e short 
Cortical spicules from the stem. - - ^ 

x 200 an t l e r s ; sometimes they g r o w together. 
b. T h e spicules o f the anthosteles e x ­

act ly resemble those o f the cortex. T h e y l ie i n one layer lengthwise o f the 
anthostele, near the edge they are arranged en chevron ; o w i n g to this the 
edge has eight points, w h i c h are s l igh t ly developed. 

c. I n the anthocodiae we f ind again the same spicules. T h e y l ie i n 
numerous (6-10) hor izonta l rows, ap ica l ly they are arranged en chevron 
again, but now the spicules are s t rong and club-shaped. I have not suc­
ceeded i n f ind ing the curious, th ick and club-shaped spicules d r a w n by 
T h o m s o n & Dean (1931, p i . X X I V f i g . 6 ) and by S t i a sny (1937, t ex t f ig . 
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J , a and b) anywhere either i n cor tex or medul la , they on ly occur i n the 
anthocodiae. T h e y l i e w i t h their th ick blunt ends to the top o f the tentacles. 
I n the state of retract ion o f the anthocodiae these th ick ends of fer s t rong 
protect ion. M o s t o f them are 0.50-0.65 m m long, but shorter ones also 
occur (0.30 m m ) ; the club-shaped end is 0.085-0.120 m m thick, wi thout 
processes. 

d. T h e medul la ry spicules l ie almost a l l of them para l le l to each other 
i n a long i tud ina l di rect ion. T h e y are exact ly l i k e the cor t ica l spicules of 
type a ( f ig . 5 ) , but there are many spicules whose processes are somewhat 
higher and closer together than i n the type drawn, but w h i c h do not reach 
the height and breadth o f type b. A s a matter o f fact the rugged- looking 
spicules o f type b ha rd ly occur here. 

I f we compare the above mentioned spicules o f A. macrocalyx w i t h 
those of the p r inc ipa l species certae of the genus Semperina, v i z . , S. rubra 
K611. and S. brunnea Nu t t . , we f ind the f o l l o w i n g important d i f fe rences : 

1. I n the cor tex o f A. macrocalyx only large, bar-shaped and spindle-
shaped spicules are met w i t h , i n S. rubra and S. brunnea smal l , ova l " G i i r -
telstabe" occur, especially i n the outer layers o f the cortex. 

2. I n the medul la o f A. macrocalyx there is the same spindle-shaped type 
as i n the cortex, in S. rubra and S. brunnea long, needle-shaped spicules 
occur. 

3. In the tentacles o f A. macrocalyx we f ind club-shaped spicules, i n 
S. rubra and S. brunnea flat, deeply indented spicules. 

I n § 8 I w i l l make further remarks on the taxonomica l importance of 
these differences. 

§ 7. T h e horny substance. I t on ly occurs i n the medul la and especially 
i n the innermost part o f i t round the large medu l l a ry canals. I t forms 
sheaths round the spicules, on account o f wh ich these are glued together, 
so that i n " M i l t o n " they are d i f f i cu l t to separate. I t is cur ious that the 
horny substance on ly occurs i n the th ick p r o x i m a l parts and not i n the 
t h i n t ips . 

§ 8. T a x o n o m y . K i i k e n t h a l (1919, p. 51) thought that i t was ha rd ly 
possible to separate "Suberia" macrocalyx (as i t was cal led by N u t t i n g ) 
f rom the genus Semperina. "Gemeinsam ist ihnen der A u f b a u der K o l o n i e , 
das F e h l e n der P o l y p e n auf einer F lache , das Vorhandense in v o n P o l y p e n -
kelchen und die Gestal t der Sp icu la . V o n Untersch ieden treten folgende 
a u f : D i e Polypenkelche s ind bei beiden Suber iaar ten (viz . , S. kollikeri 
and macrocalyx) hoher als bei Semper ina , und bei Semper ina wiegen 
Giir te ls tabe vor , bei Suber ia Sp inde ln" . B u t K i i k e n t h a l adds i n the same 
breath that this d i s t inc t ion is "nicht durchgre i fend" . 
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W i t h regard to the points o f agreement ment ioned by K i i k e n t h a l I have 
explained i n § 3 that i n A. macrocalyx a d i s t inc t ly v i s ib le zooid-less back 
is not to be found. B u t i n other respects too, there is a great difference 
between A. macrocalyx a n d the p r i n c i p a l species o f the genus Semperina. 
I n the f o l l o w i n g table they are summed u p : 

Anthothela macrocalyx 
1. T h i n , slender branches. 
2. C o r t e x everywhere equal ly th in 

(0.07 m m ) , so medul la l y i n g 
central . 

3. Zooids i r r egu la r ly scattered, 
back not c lear ly dis t inguishable 
or l ack ing . 

4. Anthoste les very h igh , not 
retract i le . 

5. I n the cortex on ly long fusi­
f o r m spindles. 

6. I n the medul la no needles. 
7. I n the tentacles club-shaped 

spicules. 
8. N o cor t ical solenia. 
9. I n the centre o f the medul la 

some large longi tud ina l canals. 

Semperina rubra and S. brunnea 
1. S t rong , c y l i n d r i c a l branches. 
2. C o r t e x at the back t h i n ( though 

much th icker than i n A. ma­

crocalyx), at the front and 
lateral sides much th icker , »o 
medul la excentr ic . 

3. F r o n t and back c lear ly develop­
ed. 

4. Anthosteles low, f o r m i n g ver-
rucae. 

5. I n the outmost layers o f the 
cor tex on ly smal l , ova l " G i i r -
telstabe". 

6. I n the medul la needles occur. 
7. I n the tentacles flat, deeply 

indented spicules. 
8. C o r t i c a l solenia are present. 
9. Such canals are l ack ing . 

F r o m this summary it appears that none o f the four arguments mentioned 
by K i i k e n t h a l to include macrocalyx i n the genus Semperina cuts ice. 

N o r can macrocalyx be referred to the genus Suberia for the f o l l o w i n g 
reasons: 

1. T h e habitus is quite d i f ferent f r om that o f Suberia clavaria T h . Studer. 
2. I n macrocalyx the ends of the branches are not club-shaped, on ly are 

the zooids closer together ( N u t t i n g : c lumps o r c lusters) . 
3. T h e anthosteles are not retract i le . 
4. I n the anthocodiae there occur spicules. 
5. T h e cor tex is v e r y t h i n instead o f v e r y th ick. 

6. N o smal l "Gi i r te l s tabe" . 
7. M e d u l l a r y canals occur. 
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I t appears to me, however , that w i t h Anthothela grandiflora ( M . Sa r s ) 
there are important points o f agreement. T h e y a r e : 

1. Resemblance i n habitus, though macrocalyx i s o f a somewhat more 
delicate s tructure and though there are no anastomoses. I t is not k n o w n 
whether a membraneous or basal enlargement occurs, as the basal par t o f 
the stem is want ing . 

2. I n A. grandiflora, too, the zooids are of ten one-sided (cf. St iasny, 

1937, P. 2 0 ) . 

3. T h e terminal zooids f o r m clusters. 
4. T h e anthosteles are not retracti le. 
5. T h e anthocodial spicules are club-»shaped. 
6. T h e cortex is th in ( i n A. grandiflora 0.2 m m ) . 
7. I n macrocalyx there are many boundary canals, wh ich are so often 

connected w i t h each other that they may be looked upon as a t ransi t ion 
to the boundary space o f A. grandiflora. 

8. M u c h resemblance i n the shape o f the cor t ical and especially i n the 
medul la ry spicules, though i n macrocalyx the smal l cor t ical spicules are 
l ack ing (cf. Verseveld t , 1940, f ig . 15a). 

9. A d iag ram of macrocalyx w o u l d look just l i ke that o f A. grandiflora 
as regards the re la t ion between the zooids and the boundary canals. 

10. T h e l ight , almost whi te colour . 
O f course there are also points o f difference. T h u s i n A. grandiflora the 

large central medu l l a ry canals are l ack ing . I n A. grandiflora and i n A. 
macrocalyx cor t ical solenia are l ack ing , but i n A. grandiflora they are met 
w i t h i n the neighbourhood o f the terminal zoo ids ; I suppose they w i l l be 
l ack ing round the te rminal zooids o f macrocalyx, though further inves t ig­
a t ion must c o n f i r m this. 

The re are therefore many grounds for the conclus ion that macrocalyx 
for the present must be looked upon as belonging to the genus Anthothela. 
A n y h o w i t is no Suberia- o r SVm/>mwa-species. I t is to be regretted that 
I could not look into an important point, the canal system i n the d is ta l 
parts. I n m y op in ion it w i l l depend on the behaviour o f the medu l l a ry 
canals w i t h regard to the te rmina l zooids, whether for macrocalyx quite 
a new genus must be assumed. F o r the present i t remains Anthothela 
macrocalyx ( N u t t i n g ) . 

I I I . S I B O G A G O R G I A W E B E R I S T I A S N Y 

§ 1. T h e mater ia l . I have reexamined the specimen collected by the 
" S i b o g a " E x p e d i t i o n , S ta t ion 297. It was f i rs t described by N u t t i n g 
{1911, p. 13) under the name of Suberia kbllikeri S tuder and af terwards 
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by St iasny (1937, p. 80) as the new species Sibogagorgia weberi. Q u i t e 
r igh t ly S t iasny qua l i f i ed Nu t t i ng ' s determinat ion as incorrect , especially 
on the g round o f the d imorph i sm o f the zooids. 

N u t t i n g d i d not g ive any f igure either o f the habitus o r o f the spicules. 
H i s descr ip t ion o f the habitus, o f the length and the thickness of stern 
and branches, etc., is substantial ly i n accordance w i t h that o f Stiasny. I n 
his p l . I V figs. 26 and 27 S t i a sny has represented the colony i n natural 
size. B u t the enlargement o f h is f igures 28 and 29 (same plate) does not 
amount to 5 X , but on ly 2.7-3.0 X ; a s imple remeasuring of the 
figs. 26 and 29 w i l l suff ice to prove this, for the fragment d r a w n i n f ig . 
29 represents the middlemost part o f f i g . 26. 

I had the oppor tun i ty to examine the d i f ferent parts o f the colony 
minute ly . F i r s t o f a l l the basal part o f the stem w i t h its base o f attach­
ment, represented by St iasny i n p l . I V f i g . 27. A s i n this part the zooids 
seem to be lacking , i t might be taken for a s talk, such a one as also 
occurs i n Solenocaulon. O n closer invest igat ion, however, there appear to 
be many siphonozooids on it , so that i n accordance w i t h the nomenclature 
that I suggested (Verseveld t , 1940, p. 5 ) , this par t should not be cal led 
stalk but stem. O f this basal part o f the stem and of a part f rom the 
middle o f the stem transverse and long i tud ina l sections were made both 
by hand and w i t h the microtome. T o spare the mater ia l on ly one club-
shaped terminal branch could be e x a m i n e d : o f one h a l f o f i t longi tudinal 
sections were made by hand, o f the other ha l f longi tud ina l and transverse 
sections w i t h the microtome. 

§ 2. C o r t e x and medul la . S t iasny (1937, p. 80) asserts that the surface 
between the calyces is not smooth, but " m i t feinen, mehr/minder paral le-
len Langs runze ln bedeckt". T h i s sculpture reminded h i m o f that o f 
Suberogorgia ornata (p. 8 2 ) . T h i s observat ion o f St iasny 's is incorrect— 
Stiasny 's o w n transverse sections, wh ich were at m y disposal , might have 
convinced h i m of this (cf. his text - f ig . B B , r and s ) . W h a t S t iasny saw, 
and drew i n his tex t - f ig . B B , q, are nothing but pa r t i t ion wa l l s between the 
per ipheral cor t ica l solenia (to be discussed later on ) , w h i c h are c lear ly 
vis ib le i n a th in section of the surface layers. These cort ical solenia r u n 
into a more or less longi tud ina l d i rec t ion . H e n c e S t i asny also mentions 
this d i rec t ion for h is "Langs runze ln" . L o o k i n g at the undamaged (!) 
cor tex o f the colony through a pocket lens, we can c lear ly see the d i m 
outl ines o f the l i t t le canals through the ext remely th in cor t ica l layer . T h u s , 
i n real i ty , the surface is smooth. 

O n a transverse section of the stem and the branches i t appears that 
there is a marked difference i n colour between the outer layer o f the 
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coenenchyma, the cortex, and the central part, the medul la , for the cortex 
is whi te and the medul la l igh t b rown. T h i s d i f ference i n co lour is caused 
by the large amount o f ho rny substance heaped up i n the medul la ( § 7 ) . 

O n closer examinat ion a wrea th o f boundary canals appears to be present 
on the boundary of cor tex and medul la . A l s o w i t h regard to the spicules 
there is a clear difference between the two parts o f the coenenchyma. 

T h e cor tex is not everywhere of the same thickness. I n the basal par t 
o f the stem the cor tex is about 0.6 m m thick, upwards i t increases in 
thickness (about 1 m m ) . R o u n d the autozooids the cor tex s t i l l thickens 
gradual ly , up to 2.5-3.0 m m , w h i l e on the t ip o f the club-shaped branch 
it appeared to be 6 m m i n thickness (cf. f igs . 6-8). 

§ 3. T h e zooids. T h e d i m o r p h i s m of the zooids, over looked by N u t t i n g , 
was r i gh t l y ascertained by St iasny. A more elaborate descr ipt ion of the 
zooids, pa r t i cu l a r l y o f the shape o f the gastral cavit ies and their re la t ion 
to the canal system is to fo l l ow now. 

a. T h e autozooids. These are l ack ing on the base o f attachment and on 
the basal part o f the stem. O u t w a r d l y they are recognizable as h i l locks . 
E i g h t sharp points stand round the opening. A c c o r d i n g to place we may 
dis t inguish t e rmina l and la teral zooids. T h e te rmina l and termino-lateral 
zooids are un i ted i n the club-shaped ends of the branches ( f i g . 6 ) . T h e 
gastral cavities o f the real te rminal zooids ( f ig . 6, a ^ are long. P r o x i m a l l y 
they are g radua l ly n a r r o w i n g and end up w i t h a flat base against the top 
of the medul la . T h e termino-lateral zooids ( a 2 , a 3 ) have the same long 
coelenterons, w h i c h are curved n o w ; they r u n a long the medu l l a for some 
way to f i n i s h up w i t h a somewhat rounded base; the dorsa l mesenteries 
reach the same point . 

T h e la teral autozooids ( f i g . 7, a) as we f ind them on the midd le of 
the stem have coelenterons, w h i c h are much shorter, up to 3 m m i n length, 
measured f rom the aperture to the rounded base. These la teral zooids are 
also curved downwards , presumably there is a gradual t rans i t ion f rom the 
long te rmina l zooids into the short lateral ones. T h e latter near ly reach 
to the medul la , not qui te though, for between coelenteron and medul la we 
f ind an ext remely th in layer of cor t ical spicules, wh i l e there are also 
boundary canals. 

A l l coelenterons are on a l l sides connected w i t h the in t racor t i ca l solenia 
( § 4 ) and at their base w i t h the boundary canals. 

b. T h e s iphonozooids. These occur everywhere, except, probably, on 
the foot. T h e y do occur on the basal par t o f the stem, where the autozooids 
are lack ing . O u t w a r d l y their presence is not betrayed by sma l l processes; 
so, there are no "kle ine , runde ^ r h o h u n g e n " " , as incorrec t ly stated by 
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St iasny (1937, p. 8 0 ) . S t i l l , even by means o f a s t rong lens, they are easy 
to f ind , because the coelenterons are d i m l y v i s ib le through the t h i n surface 
layer . O n the basal par t o f the stem they are rather sparse, so that their 
number is not large here ; further upwards they are far more numerous. 

T h e gastral cavities appear to be ve ry var iable in shape. Sometimes 
the cav i ty runs i n a prac t ica l ly rad ia l d i rec t ion medul la -wards (f igs . 7, b 
and 8 ) ; then again the cav i ty shows a more or less s t rong curve down­
wards ( f i g . 7, to the r ight , under the au tozooid) . The re is va r i a t i on i n 
length as w e l l : i f the cor tex is th in , the coelenterons are short, i f i t is 
thick (i.e., round the autozooids) , they are long. The re appear also to bk 
great differences as regards the length of the s iphonozooids in the ex t remi ty 
of the branch, for there are some, w h i c h by no means reach to the medul la 
( f i g . 6, s l f s 2 , s 4 ) , whereas, on the other hand, some o f them ( s 3 ) do 
reach as far as the medul la , just as the autozooids by wh ich they are 
surrounded. 

In transverse section the coelenterons are round and 0.4-0.7 m m i n w id th . 
O n a l l sides they are frequently connected w i t h the in t racor t ica l solenin. 
W h e r e they reach to the medul la we also see the boundary canals pass into 
them. The .per iphera l cor t ica l canals ( § 4 ) , however, are ha rd ly ever or not 
at a l l connected w i t h them. 

T h e stomodaeum is inva r i ab ly ve ry short, the s iphonoglyph is c lear ly 
developed. T h e mesenteries are short, except the dorsa l , wh ich are s t rongly 
developed and continue as far as the base of the coelenterons. E g g s occur 
i n great numbers i n the s iphonozooids ; the largest hav ing a diameter o f 
0.46 m m ; also i n the autozooids an egg was occasional ly found. 

§ 4. T h e canal system. I n Sibogagorgia weberi the endodermal canals 
occur i n the cortex, i n the medu l l a and on the boundary o f both. T h e 
cor t ica l solenia may be subdivided into per ipheral and in t racor t ica l ones. 

a. Pe r iphe ra l cor t ica l solenia ( f i g . 6, p.c.s.). U n d e r an extremely th in 
cor t ica l layer o f on ly 0.1 m m i n thickness there is a ne twork o f na r row 
canals, extended long i tud ina l ly ( f i g . 8, at the bo t tom) . I n a transverse 
section they are of ova l shape. I n the basal part o f the stem they measure 
0.05-0.10 m m i n height and 0.110.16 m m i n breadth, i n the h igher parts 
o f the stem they are w ide r , v i z . 0.10-0.15 X 0.13-0.22 m m . A s stated 
above, they are d i m l y v i s i b l e through the t h i n surface layer by means 
of a lens. T h e r e is no connection whatever either w i t h the in t racor t ica l 
so lenia or w i t h the gastral cavit ies o f the autozooids. O n l y occasional ly a 
connecting l i t t l e canal was found between a so lenium of the per ipheral 
system and the gastral cav i ty o f a s iphonozooid . Consequent ly i t appears 
that the per ipheral cor t ica l canals fo rm a rather independent system. 
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b. In t racor t ica l solenia ( f i g . 6, i .s .) . I n the cort ical layer, w h i c h remains 
between the ne twork of per ipheral solenia and the boundary solenia we 
meet numerous, mos t ly ve ry na r row solenia. M o s t o f them are on ly 0.05 

m m thick, a l though there are also some, w h i c h are wide r , up to 0.15 m m , 
erpecial ly higher up i n the stem. W h e r e the cor tex is t h in they are l y i n g 
i n one layer i n the middle of the c o r t e x ; where the cor tex is thicker , e.g., 
round the autozooids and i n the tips o f the branches, they are scattered 
about a l l through the cortex. R a d i a l l i t t l e canals o f the same lumen are 
connecting these in t racor t ica l solenia w i t h the boundary canals ; there is 
no connection between them and the per ipheral solenia. 

c. B o u n d a r y canals ( f i g . 6, b.s.). A s we saw before, the boundary solenia 
f o r m a c i rc le round the medul la . T h e y are w ide r than those mentioned sub 
a and b. I n transverse section they are ova l i n shape, 0.10-0.15 m m in 
height and 0.15-0.30 m m i n breadth. T h e y f o r m a close ne twork ( f ig . 8, 

i n the m i d d l e ) , not un l ike the per ipheral solenia, but larger. T h e y are con­
nected w i t h or pass into the gastral cavit ies o f the zooids. 

d. M e d u l l a r y solenia. T h e y occur everywhere i n the medu l l a even i n the 
most apical parts ( f ig . 6). T h e y show a longi tudina l course, w i t h many 
branches and are connected by s lant ing or cross solenia. T h e y are round 
i n shape, w i t h a rather s t rongly v a r y i n g l u m e n : the largest are 0.05-0.10 

m m i n d iameter ; most o f them, however, are narrower , even so much that 
there is ha rd ly any lumen left . T h e y may gradua l ly pass into the boundary 
solenia o r are connected w i t h them by transverse canals. T h e same phenom­
enon is also seen i n the t i p o f the branch. A s appears f rom f i g . 6 they 
cer tainly cannot be considered here to be d i rec t continuations o f gastral 
cavit ies. So i n this respect there is a fundamental di f ference w i t h Briareum 

asbestinum ( P a l l a s ) and especial ly w i t h Paragorgia arborea ( L . ) „ the 
last ment ioned i n many points (e.g. i n habitus, d imorph i sm o f the zooids) 
resembl ing Sibogagorgia weberi. W h e n we compare f i g . 6 o f this paper 
w i t h f i g . 7 o f m y former ( 1940) , the difference is conspicuous. 

T h e diagrams. F i g . 6 represents the canal system i n a club-shaped t ip of 
a branch. I n the middle o f the top part there is an autozooid ( a ^ , w h i c h 
continues to the medul la ( da rk ly d o t t e d ) ; to the r ight and the left o f i l 
two short siphonozooids have been d r a w n ( s t and s 2 ) ; s t i l l further to the 
left there is a s iphonozooid ( s 3 ) that does reach the medul la . T h e n , to the 
left as w e l l as to the r ight , we see autozooids ( a 2 and a 3 ) r u n n i n g a long 
the medu l l a for some way to end up i n a somewhat rounded base. F i n a l l y 
two more types of siphonozooids ( s 4 and s 5 ) have been d r a w n , as they 
were met w i t h i n this place, and also the ha l f of an autozooid ( a 4 ) . E v e r y ­
where on the outside o f the branch we f ind the per ipheral cor t ical 
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solenia (p.c.s.) , w h i c h are not connected w i t h the unde r ly ing in t racor t ica l 
solenia (i .s .) or w i t h the coelenterons. T h e in t racor t ica l solenia and the 
boundary solenia (b.s.) pass into the zooids indeed. T h e course o f the medul -

Fig. 6. Sibogagorgia weberi. Diagram of the canal system in the distal part of 
a branch, a, autozooids; b.s., boundary solenia; i.s., intracortical solenia; p.cs., 

peripheral cortical solenia; s, siphonozooids. X n . 

l a ry canals and the character o f the i r connection w i t h the boundary canals i s 
c lea r ly v i s ib l e i n the d r a w i n g . 

I n f i g . 7 the canal system i n the central par t o f the stem has been d r a w n . 
B o t h autozooids and siphonozooids occur i n i t . T h e coelenterons o f the two 
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large autozooids are much shorter than those o f the t e rmina l autozooids ; 
they do not reach to the m e d u l l a : the boundary solenia r u n behind them. T h e 
siphonozooids v a r y much as regards length and d i rec t ion o f the coelenterons. 

Fig. 7. Sibogagorgia weberi. Diagram of the canal system in the middle part of a 
branch, a, autozooids; s, siphonozooids. X 11. 

F i g . 8 represents the d iagram o f the canal system i n the basal par t o f a 
stem, where the autozooids are lacking . T h e cortex is t h in everywhere ; here 
and there siphonozooids (s) occur. I n the lower par t o f the f igure a f rag­
ment o f the outermost cor t ica l layer has been removed, jus t as far as the 
per ipheral cor t ica l solenia , so that the ne twork o f these sma l l canals 
has become vis ib le . H e r e we also f i n d a transverse section o f a siphono-
zooid . I n the next part the whole cortex has been r emoved : the ne twork 
o f boundary canals i s now vis ib le . I n the top the front par t o f the medul la 
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has also been taken away, so that the course o f the medu l l a ry canals becomes 
v i s ib l e . 

§ 5. T h e mesogloea. A l l the canals are surrounded by a layer o f homo­
geneous mesogloea; there are no spicules i n i t . I t is ex t remely t h in round 

Fig. 8 . Sibogagorgia weberi. Diagram of the canal system in the basal part of the 
stem, s, siphonozooids. X n . 

the per ipheral cor t ica l solenia, the same as round the in t racor t ica l solenia. 
R o u n d the boundary canals and the medu l l a ry canals the mesogloeal sheaths 
are more c lear ly developed: they are here 0.03-0.08 m m i n thickness. 

I n e x a m i n i n g a transverse section o f the stem, we see v e r y c lear ly 
numerous l ight , transparent spots i n the medul la , where spicules are 
l ack ing . I t is on ly i n v e r y t h i n free-hand sections or better s t i l l i n mic ro -
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tome sections that i n these spots the mos t ly ve ry na r row medu l l a ry canals 
can be detected. O n l y i n few o f these l ight spots we immedia te ly see a 
solenium, but then we have before us one o f the w i d e medu l l a ry canals! 
Consequent ly the transparent spots are mesogloeal sheaths round medul ­
l a ry solenia, they are not the canals themselves. I t fo l lows that what 
S t iasny (1937) d rew i n h i s text - f ig . B B , s as medu l l a ry canals (the lumen 
is far too w ide ! ) are ac tual ly the mesogloeal sheaths round the m u c h nar­
rower canals. 

I n the sheaths, but a lso i n the other mesogloea we f ind numerous i r r eg ­
u la r cel l-str ings f o r m i n g a network. These str ings are of ten some cells 
i n th ickness ; here and 
there these cells are 
d ive rg ing so as to fo rm 
cell-vessels. 

§ 6. T h e spicules. T h e 
cortex and the medul la 
appear to contain spicules, 
characterist ic for any o f 
these layers. H o w e v e r , 
among these typ ica l 

spicules we observe 
remarkable intermediate 
forms, so that it was pos­
sible to arrange qui te a 
series o f types o f spicules, 
beg inning w i t h the ve ry 
sma l l bodies f r o m the F i ^ °. Sibogagorgia weberi. a-c, cort ical spicules; 

. . « , d-f, medul lary spicules. X 200. 
outer cor t ical layer and 
ending up w i t h the l o n g rod-shaped medu l l a ry spicules. 

a. I n the outer cor t ica l layer there are sma l l , more or less spherical bodies 
w i t h four war t s ( f i g . 9 a ) , 0.043 m m m diameter , and also sma l l rods 
w i t h each a war t at the end, but thei r number is not large. B y far most o f 
the spicules are short, th ick rods w i t h a wa r t at the poles and two wreaths 
w i t h three stalked war ts , the wreaths be ing arranged al ternately ( f i g . 
9 b ) . T h e war ts are large and dense, and are themselves composed again 
o f numerous blunt conical processes. T h e length o f these spicules var ies 
f rom 0.055-0.070 m m , most o f them be ing 0.060 m m i n length. T h e same 
spicules a lso occur i n the basal, retracted par t o f the anthocodiae. 

b. I n the subjacent cor t ica l layer the spicules show the same type o f 
"Gi i r te l s tabe" , but they are larger, mos t ly 0.055-0.085 m m i n length, the 
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m a x i m u m length amount ing to 0.130 m m ( f ig . 9 c ) . T h e y again have a 
war t on each end and moreover two al ternat ing wreaths of three warts 
each, being more scattered now. T h i s type was already made ment ion o f 
by N u t t i n g (1911) and S t iasny (1937). Besides this type we f ind , however , 
a l ready a few forms, w h i c h may be considered as t ransi t ions to the more 
rod-shaped medu l l a ry spicules; they are 0.140 m m i n length. 

c. I n the inner cor t ica l layer, close to the boundary canals, and apart 
f rom the typical cor t ical spicules, a few ord inary medu l l a ry spicules make 
their appearance. 

d. I n the medu l l a the rod l ike o r spindle-shaped spicules are preva i l ing . 
S t i l l we f ind everywhere spicules i n i t , perfect ly ident ica l w i t h the cor t ica l 
ones. Some o f them have the size o f the real cort ical spicules (0.07 m m ) , 
most o f them, however, are 0.12 m m i n length. T h e n we f i n d t ransi t ional 
forms ( f ig . 9 d ) f rom these " c o r t i c a l " forms to the real medul la ry ones. 
T h e y are a l ready spindle-shaped, but i n the midd le of the spicule there are 
s t i l l a few high-stalked war ts , whereas towards the ends the processes 
are l o w and conical i n shape. T h e length amounts to 0.16-0.21 m m . T h e 
likeness w i t h the rodl ike spicules may be s t i l l more s t r i k i n g ; then we f ind 
in the middle o f the spicule a few h igh processes, i t is true, but they do 
not possess a w a r t y top any longer, but a smooth, more or less truncated top. 

F i n a l l y there are the medu l l a ry spicules proper, w h i c h are by far 
domina t ing i n number ( f ig . 9 e and f ) . T h e y are fu s i fo rm or rod l ike , and 
on the rather smooth surface there are compara t ive ly few processes, w h i c h 
are truncated-conical o r volcano-shaped. T h e ends o f the spicules are 
a lways somewhat thickened on account o f some processes. N e a r l y a l l o f 
these spicules are 0.25-0.29 m m i n length, on ly a few being 0.33 m m i n 
length. 

A l l the medu l l a ry spicules are l y i n g i n a more or less longi tud ina l direc­
t ion ; l ike the cor t ica l spicules, they are transparent and v e r y br i t t l e . 

§ 7. T h e horny substance. T h i s substance is on ly found i n the medul la 
and i n large quant i t ies ; i t forms horny sheaths round the spicules. B y 
s ta in ing w i t h methyleos in i t may be g iven a fine red colour . O n account 
of the presence of homogeneous mesogloeal layers round the medu l l a ry 
canals the horny substance together w i t h the spicules are accumulated i n 
the spaces between these mesogloeal layers. 

§ 8. T a x o n o m y . I n m y former paper (Verseveld t , 1940, p. 137) I clas­
s i f i ed the genus Sibogagorgia S t iasny i n the f ami ly Paragorg i idae A u r i v . 
I n do ing so I fo l lowed St iasny 's example, as h is statements about the 
presence of medul la ry canals seemed to favour such a c lass i f ica t ion. 
Besides, I secretly hoped, i t w o u l d appear on closer examinat ion that the 
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canal system o f Sibogagorgia w o u l d be s imi l a r to that o f Paragorgia, i.e., 
to m y f i g . 51 (I.e.). H o w e v e r , this is not the actual state o f af fa i rs . I t is 
true, medu l l a ry canals occur everywhere, also i n the extreme parts o f the 
tips, but these may not be considered as continuations of gastral cavit ies. 
Moreove r , medul la and cortex are a lways c lear ly separated by boundary 
canals. A c c o r d i n g l y the s i m i l a r i t y w i t h m y f ig . 52 (I.e.) is much greater. 
Compare for instance also f i g . 6 i n the present paper w i t h f i g . 40 i n m y 
former, regard ing Diodogorgia ceratosa. Consequent ly on the ground of 
the canal system Sibogagorgia weberi cannot be classif ied i n the f ami ly 
Paragorg i idae . 

B u t neither does i t belong to the f ami ly Antho the i idae B r o c h on account 
of the d i m o r p h i s m o f the zooids. T h e reason, w h y Paragorgia was 
separated f rom the Anthothe i idae , a lso holds good for the separation o f 
Sibogagorgia, a l though, on account o f the canal system, the latter migh t 
be c lass i f ied i n that f ami ly . So , seeing that Sibogagorgia can be c lass i f ied 
neither i n the Paragorg i idae nor i n the Anthothe i idae , there is noth ing for 
i t but to create a new fami ly , the S I B O G A G O R G I I D A E . 

I n some respects this f ami ly is closely related to the Paragorg i idae . I n 
both famil ies we see: 

1. D i m o r p h i s m o f the zooids. 
2. A s t r i k i n g s i m i l a r i t y i n habitus (club-shaped extremit ies o f the 

branches) . 
3. N u m e r o u s medu l l a ry canals w i t h mesogloeal sheaths. 
4. T h e spicules, especial ly those of the medul la , show some resemblance. 
5. A l s o i n Paragorgia arborea there occur near ly whi te specimens. 
B u t there are also important d i f fe rences : 
1. I n Paragorgia the coelenterons o f the terminal zooids pass into the 

medul la , i n Sibogagorgia they do not. 
2. I n Paragorgia there is no clear separation between cortex and medul ­

la , there are no boundary canals ; i n Sibogagorgia both are present. 
3. I n Paragorgia there is no separate independent ne twork o f peripheral 

cor t ica l solenia, i n Sibogagorgia there is. 
O n the other hand, however, there is also a great resemblance to the 

Anthothe i idae , especially as regards the canal system. I n m y op in ion th is 
is decis ive. Consequently, l i ke the Anthothe i idae , the f ami ly Sibogagorgi idae 
should be c lass i f ied i n the Sc le raxonia . 

T h e diagnosis o f the f a m i l y Sibogagorgi idae should r u n as f o l l o w s : 
Sc le raxon ia w i t h coenenchyma consis t ing o f a cor t ical and a medul la ry 

layer separated f rom each other by a circle o f boundary canals. I n the t ips 
of the branches the medul la may be perforated by solenia, i t is true, 
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but these are not direct continuations of the coelenterons. T h e last 

mentioned reach as far as the medul la and are connected w i t h each other 

by boundary and cor t ica l solenia. M e d u l l a cons is t ing o f free spicules, 

many o f them surrounded by horny sheaths. Z o o i d s dimorphous. — O n e 

genus w i t h one species, Sibogagorgia weberi S t iasny . 
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