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

A s a result o f his studies o n the g r o w t h forms of M i l l e p o r a H i c k s o n 

(1898 a, b, 1899) came to the conclusion that these var ious forms entirely 

are caused by d i f ferent environmenta l factors, a n d that they are n o t h i n g 

else but manifestations of the extreme v a r i a b i l i t y o f the one species M i l l e -

pora alcicornis L . P r e v i o u s l y H i c k s o n (1889) h a d seen more o r less extreme 

g r o w t h f o r m s o n the reefs of N o r t h Celebes , a n d at t h a t t i m e he 

dist inguished a more o r less delicately branched g r o w t h f o r m named by 

h i m Millepora alcicornis f r o m a plate-like g r o w t h f o r m n a m e d by h i m 

Millepora plicata. N o w these g r o w t h forms are so strongly d i f f e r e n t that 

it seems a matter o f fact that they are specif ical ly distinct. L a t e r , however, 

H i c k s o n made an extensive study o f mater ia l f r o m expeditions a n d o f 

museum specimens ; this mater ia l apparently was not accompanied by notes 

o n the conditions o f the environmenta l circumstances o f the colonies o n 

the reefs. I n his comprehensive researches H i c k s o n t r i e d to f i n d specific 

characters i n representatives o f the genus, especially i n regard to the m o r e 

o r less minute structure of the c o r a l l u m . H e altogether fa i led to f i n d specific 
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peculiarities of constant character to warrant an arrangement of his material 

i n specific entities, and consequently reached the conclusion mentioned 

above. H i c k s o n overlooked, however, that perhaps the growth f o r m might 

give an indicat ion for the existence of real species i n the genus. 

I n the years 1920 to 1922 I repeatedly vis i ted the coral reefs of the B a y 

of Batav ia , especially those of the is land E d a m . I had read H i c k s o n ' s 

papers, and was convinced that his conclusions were right. T h e conditions 

on the reefs, however, soon showed me that Hickson's ideas o f the m o d i f i a -

b i l i ty of the cor a l lum of Millepora as a result of external circumstances 

were not such a matter of fact as assumed by h i m . I n the region of the 

strongest surf , on the extreme edges of the reefs, there were to be found, 

side by side, colonies of so di f ferent g r o w t h forms as M. platyphylla and 

M. murrayi, the one constituting a compact plate-like, honeycombed sol id 

mass, and the other consisting of a mult i tude of delicate branches. A n d these 

were g r o w i n g on exactly the same spot, under completely corresponding 

external influences. I f anything were needed to show that H i c k s o n ' s l ine of 

reasoning lacked the necessary background of a corroborat ion of his con

clusions w i t h the natura l facts on the coral reefs, it was these observations. 

M o r e o v e r sometimes two colonies of strongly di f ferent g r o w t h f o r m were 

f o u n d l i v i n g side by side and i n close contact. W h e n these colonies united 

they d i d not fuse into a single mass as one w o u l d expect when the two were 

to be regarded as specif ical ly the same, but invar iably the colony of the 

more slender f o r m of g r o w t h was o v e r g r o w n by the more robust colony. 

T h i s again points to a specific di f ference of the two g r o w t h forms. 

I n the course o f time so many forms of Millepora had been described as 

separate species that it was not an easy task to assign a colony of the genus 

to one of the described forms. I n this respect it was a relief that H i c k s o n 

w i t h a large amount of l ike l ihood demonstrated that a l l these d e s c r i b e d 

forms were nothing else but the outcome of influences of the environment 

on the so h ighly variable material . B u t when one studies the corals o f this 

genus o n the reefs and tries to show that environmental factors b r i n g about 

the so highly di f ferent g r o w t h forms, one is soon convinced that H i c k s o n ' s 

conclusions were, to say the least, premature. 

It is not to be denied that i n its g r o w t h f o r m Millepora is h ighly susceptible 

to environmental influences, but the modif icat ions on account o f these 

influences substantiate t h e m s e l v e s to a f a r lesser degree t h a n H i c k s o n 

t h o u g h t possible. T h e genus Millepora may be d i v i d e d into a number of 

species, each of w h i c h has its o w n characters, d i f f e r i n g f r o m those of the 

other species. A s the minute structure of the cora l lum does not y i e l d easily 

definable characters of specific value ( i n this respect H i c k s o n was entirely 
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r ight) the specific characters must be those o f the g r o w t h f o r m o f the 

cora l lum. T o obtain an idea o f the species a n d their v a r i a t i o n it is o f great 

help to study these o n the reefs a n d to observe how they change under the 

influence of the external conditions. I f one k n o w s his corals o n the reefs 

one can usual ly state i n regard to museum specimens under what conditions 

they attained a certain g r o w t h f o r m , thereby discerning between condit ions 

brought about by external factors and peculiarit ies o f innate specif ic value. 

I n the present paper I have attempted to demonstrate that the v a r i o u s 

forms of Millepora, w h i c h i n the course of t ime have been described as 

separate species o r varieties, may be arranged i n ten distinct species, each 

o f w h i c h can be characterized w i t h suf f ic ient accuracy to w a r r a n t its being 

specif ical ly distinct f r o m the others. It is, however, not altogether certain 

t h a t the t e n d i s t i n c t groups really represent a l l the species o f the genus. 

Some o f the species, as they are def ined i n the present paper, i n real ity 

may consist o f a complex o f two (or perhaps more) species. B u t for the 

present the arrangement i n ten species seems to f i t i n nicely w i t h the facts 

o f the l i terature, the observations on the coral reefs, and the investigations 

o n museum material . 

I have t r ied to consult the whole of the l i terature o f 1758 and later 

years dealing w i t h recent forms of the H y d r o c o r a l l i n e genus Millepora, a n d 

I a m convinced that h a r d l y any papers of great importance have escaped m y 

notice. A s far as concerns the l i terature of the years before the publ icat ion 

of the 10th edit ion o f L innae us ' s Systema N a t u r a e a few w o r k s o n l y were 

used, especially those w h i c h might elucidate L innaeus ' s views. T h e papers 

deal ing w i t h fossi l representatives of the genus have not been taken into 

account. 

It was of great advantage to me that i n September 1947 I had the oppor

tunity to examine the e x t e n s i v e c o l l e c t i o n o f Millepora i n the Muséum 

N a t i o n a l d ' H i s t o i r e N a t u r e l l e i n P a r i s , so that I could study a considerable 

number o f type specimens of described species and several other specimens 

o f interesting g r o w t h forms. I want to express m y sincerest thanks to D r . 

G . R a n s o n and to M r . G . Cherbonnier of the P a r i s M u s e u m , w h o k i n d l y 

placed the material at m y disposal . M o r e o v e r D r . R a n s o n at m y request 

sent me an excellent photograph of the type specimen of Millepora squar-

rosa L a m k . I a m further indebted to h i m f o r the ident i f icat ion o f specimens 

o f Ostrea spreta d O r b . , taken f r o m a coral colony without indicat ion 

o f the local i ty, so that p r o o f could be obtained of its W e s t I n d i a n o r i g i n . 

I a m m u c h obliged to P r o f . A . C . H a r d y , F . R . S., who took the trouble to 

make a thorough search i n the O x f o r d U n i v e r s i t y M u s e u m for certain 

specimens o f coral f igured by M o r i s o n (1715) ; it is not to be wondered 



6 H.BOSCHMA 

that after more than two centuries these were not to be found. F u r t h e r I 

want to express m y t h a n k s to C a p t a i n A . K n y v e t t T o t t o n o f the B r i t i s h 

M u s e u m ( N a t u r a l H i s t o r y ) f o r sending me notes f r o m l i terature w h i c h 

was not to be obta ined i n this country. 

I a m greatly indebted to P r o f . L . F . de B e a u f o r t and D r . H . E n g e l o f 

the A m s t e r d a m Zoolog ica l M u s e u m for p lac ing the specimens of Millepora 

i n this museum at m y disposal . M o r e o v e r I want to thank D r . C h . B a y e r , 

M i s s A . M . Bui tendi jk , a n d M r . P . P . de K o n i n g o f the L e i d e n M u s e u m 

f o r identi f icat ions o f var ious mol lusks a n d o f a crab, i n this w a y enabling 

me to f i x the local i ty of specimens of unusual g r o w t h forms. 

I I . H I S T O R I C A L N O T E S , I N C L U D I N G T H E S U C C E S S I V E V I E W S 

C O N C E R N I N G T H E S P E C I F I C V A L U E O F T H E G R O W T H F O R M S 

I n the genus Millepora o f L i n n a e u s (1758) there is but one species, 

Millepora Alcicornis, w h i c h m a y belong to the genus as it is understood 

i n the present time, a l l the other species n o w are regarded as belonging to 

var ious genera of M a d r e p o r a r i a or to the calcareous algae. L i n n a e u s (1758, 

p. 791) characterizes the species as f o l l o w s : 

"10. M . ramosa compressa, poris sparsis obsoletis. 

M o r i s . hist. 3, s. 15. t. 10. ƒ. 26. C o r a l l i u m a l b i d u m latum & compressum 

ad e x t r e m a tantum ramosum. 

Habitat.. 

Caul is pedalis, albus, compressus, varie ramosus, obtusus, fragilis. 

P o r i sparsi, minimi, vix conspicui, remoti." 

These notes do not g ive any clue for the identity of L innaeus ' s Millepora 

Alcicornis w i t h one o r more of the forms described i n later years as separate 

species o r varieties. T h e only useful indicat ion is the reference to M o r i s o n ' s 

coral . N o w M o r i s o n ' s Corallium albidum latum & compressum ad extrema 

tantum ramosum (see P I . I f ig . 3 i n the present paper) may represent a 

Millepora ( w h i c h is h ighly improbable) , or it may represent a Montipora 

(there are species of this genus w h i c h have the same f o r m of g r o w t h ) , or it 

m a y represent a Porites ( w h i c h is the most probable interpretation as the 

calices are d r a w n i n such a manner that the general appearance o f the sur

face strongly reminds of that i n Porites). I n a l l probabi l i ty , therefore, 

L innaeus ' s Millepora Alcicornis does not even belong to the genus * ) . 

1) It w o u l d have been extremely interesting to obtain more particulars concerning 
M o r i s o n ' s corals. A s there might be a s l ight chance that after more than t w o centuries 
these st i l l were i n the O x f o r d U n i v e r s i t y M u s e u m , I asked P r o f . A . C. H a r d y , F . R . S . 
to ascertain whether they st i l l existed. T h o u g h a thorough search was made among 
the o l d collections at O x f o r d the specimens could not be traced. 
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T h e r e is, however, another argument w h i c h points to the probabi l i ty that 

L i n n a e u s real ly h a d i n m i n d the branched W e s t I n d i a n species when 

publ i sh ing his data o n Millepora Alcicornis. T h e meaning of the t r i v i a l 

name "alcicornis" is so evident that it characterizes the f o r m r e f e r r e d to as 

the species w i t h the e lkhorn shaped branches. C r o s s l a n d (1941, P 61) 

writes : " I cannot resist the remark that the one t h i n g quite certain about the 

m a n y forms o f Millepora is t h a t none of them have any resemblance to 

a n elk's h o r n , except perhaps that f r o m the W e s t I n d i e s . , , N o w the W e s t 

I n d i a n Millepora alcicornis is extremely variable i n its mode o f g r o w t h a n d 

i n the shape of its branches. I n some specimens, however, the branches have 

a remarkable resemblance to minute elk's horns, e.g., i n the one f i g u r e d 

by D a n a (1872). 

T h e genus Millepora i n L i n n a e u s (1767) st i l l contains the same heteroge

neous group of organisms, a m o n g w h i c h the species Millepora alcicornis 

n o w is suf f ic ient ly def ined as a species o f Millepora i n the m o d e r n sense. 

F r o m M o r i s o n ' s publ icat ion no more the specimen of his f igure 26 is cited, 

but the specimens o f his f igures 24 (Corallium albidum fragile polyschides, 

see P l . I f i g . 2 i n the present paper) a n d 27 (Coral l ium albidum digitatum, 

see P l . I f i g . 4 i n the present p a p e r ) . Morrison's f igures 24 a n d 27 

undoubtedly were made after specimens of Millepora, w h i c h probably came 

f r o m the W e s t Indies, so that they represent the species Millepora alcicornis, 

as it is def ined i n the present paper. L i n n a e u s (1767) moreover refers to the 

Corallium asperum candicans adulterinum of B a u h i n u s e s . (1651) as a 

synonym. T h i s f o r m (see P l . I f ig . 1 i n the present paper) probably is a 

Millepora. M o r i s o n w i t h some doubt places it i n the synonymy of the f o r m 

of his f i g . 27. Specimens indicated w i t h the name Corallium asperum can-

dicans adulterinum by Sloane (1707) without any doubt belong to Millepora 

alcicornis i n the m o d e r n sense. 

Pal las (1766) also includes, besides Millepora alcicornis, i n the genus 

a n u m b e r of M a d r e p o r a r i a and N u l l i p o r e s . I n Millepora alcicornis he 

distinguishes 5 varieties, indicated w i t h the symbols a 1, a 2, β, γ a n d δ. 

K n o r r (1771) gives a f igure of the f o r m w h i c h i n later years was 

described as the variety crustacea a n d one of the f o r m w h i c h i n later years 

was n a m e d plicata (see f i g . 2 a i n the present paper) . 

Forskâl (1775) places s i x species f r o m the R e d Sea i n his genus M i l l e -

pora; f o u r o f these ( i n c l u d i n g the Millepora alcicornis o f Forskâl w h i c h , 

according to C r o s s l a n d (1941), belongs to the genus Stylophora) are species 

o f var ious genera o f M a d r e p o r a r i a ; the r e m a i n i n g two, Millepora exaesa 

a n d Millepora dichotoma, are w e l l def ined forms of specific rank. 
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G m e l i n ' s (1789) conception of the genus Millepora and of the species 

M. alcicornis does not d i f f e r noticeably f r o m that of L i n n a e u s (1767). 

E s p e r (1790) gives names to the varieties indicated by Pal las w i t h G r e e k 

symbols, so that n o w these var ious forms are indicated a s : a digitata, 

a 2 corniculata, β ramosa, γ plicata (see f ig . 2 b i n the present p a p e r ) , and δ 

crustacea. M o r e o v e r E s p e r described a new variety nodosa (see f ig . 2 c i n 

the present p a p e r ) . A l l these forms, w h i c h E s p e r lists as varieties of M i l l e -

pora alcicornis, are f igured i n such a manner that the g r o w t h f o r m is 

typical ly represented. W i t h the exception of corniculata a n d crustacea a l l 

the names o f Esper ' s varieties i n later years were used to indicate f o r m s 

w h i c h were considered to be of specific value. E s p e r ' s genus Millepora st i l l 

includes numerous species belonging to the N u l l i p o r e s and the F o r a m i n i f e r a 

(Polytrema). 

O k e n (1815) mentions f r o m the genus Millepora besides a number o f 

N u l l i p o r e s , etc., the species M. alcicornis only, without g i v i n g characters 

indicat ing w h i c h o f the previously described forms was meant. 

I n L a m a r c k ' s (1816) genus Millepora the 14 species are arranged i n 

two groups. I n one of these the species have dist inct pores ( c o m p r i s i n g the 

new specres M. squarrosa a n d M. complanata, and M. alcicornis, besides f o u r 

M e d i t e r r a n e a n coral l ine algae o r B r y o z o a and a P o l y t r e m a ) . I n the other 

group (the N u l l i p o r e s ) L a m a r c k places 9 species w i t h not or h a r d l y apparent 

pores. I n the present paper L a m a r c k ' s M. squarrosa and M. complanata are 

regarded as wel l def ined distinct species. 

E h r e n b e r g (1834) includes i n his genus Millepora s i x species f r o m the 

R e d Sea : the species at present k n o w n as Heliopora caerulea, a n d Millepora 

complanata L m k . , platyphylla H e m p r i c h & E h r e n b e r g , porulosa E h r b . , cla-

varia E h r b . , a n d cancellata E h r b . T h e name cancellata is a synonym o f 

dichatoma F o r s k . , the name porulosa is a s y n o n y m o f platyphylla or o f 

dichotoma, the other "species" belong to platyphylla, w h i c h is w e l l charac

terized as a d i s t i n c t species. M o r e o v e r , E h r e n b e r g m e n t i o n s Millepora 

alcicornis, w h i c h he has not obtained f r o m the R e d Sea, a n d distinguishes 4 

varieties of this species (without g i v i n g distinctive characters) . 

B l a i n v i l l e divides the genus Millepora (as it was understood by L a m a r c k , 

1816) into two parts. F o r one of these div is ions , i n v o l v i n g the species 

Millepora alcicornis, M. squarrosa, a n d M. complanata, B l a i n v i l l e erects the 

new genus Palmipora. H e retains the name Millepora for the major i ty of 

L a m a r k ' s species, the N u l l i p o r e s . 

D a n a (1848) gives descriptions o r notes o f 11 species and 2 varieties o f 

the genus M i l l e p o r a ; 3 of the species a n d the 2 varieties are described as 

new. H i s new species M. moniliformis and M. pumila may be regarded as 
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forms of M. alcicornis, his new species M. tortuosa (a preoccupied name) 

i n a l l probabi l i ty is the same as M. tenella O r t m . D a n a s var ie ty incrassata 

was arranged by h i m under the species M. squarrosa ; i n reality it is a f o r m 

o f M. platyphylla. Dana 's var iety truncata (a preoccupied name) was cor

rectly regarded by h i m as a f o r m of the species M. platyphylla. 

Duchassa ing (1850) describes three " n e w species" f r o m the W e s t Indies, 

and mentions the three forms f r o m this region w h i c h were a lready regarded 

as d i f ferent species by L a m a r c k (1816). 

M i l n e E d w a r d s ( i 8 6 0 ) arranges the available data i n connection w i t h the 

species o f the genus Millepora i n an excellent m a n n e r ; he gives diagnoses 

o f 16 species a n d notes o n 4 other described forms. H i s new species a r e : 

M. folliata ( m i s p r i n t f o r foliata), M. ehrenbergi, M. verrucosa (a preoc

cupied n a m e ) , M. forskali, M. reticularis, M. intricata, a n d M. gonagra 

(named M. tuberculosa by M i l n e E d w a r d s , 1857, i n the explanat ion o f the 

plates). O f these Millepora intricata i n the present paper is regarded as a 

distinct species, the others are placed i n the s y n o n y m y of other species. M i l n e 

E d w a r d s ' s descriptions are concise, general ly m u c h better than those o f 

previous authors. B u t st i l l far too m a n y f o r m s are regarded by h i m as 

distinct species. 

Duc hassa ing & M i c h e l o t t i ( i 8 6 0 ) give a l ist o f the 7 described W e s t 

I n d i a n "species" o f the genus Millepora, and describe one more " n e w 

species" f r o m the region. In another paper ( D u c h a s s a i n g & M i c h e l o t t i , 

1864) they discern not less than 22 (or 24) W e s t I n d i a n "species", 12 o f 

w h i c h are " n e w to science". T h e distinctions are based on slight m o d i f i c a 

tions o f g r o w t h f o r m . M a n y o f these are f igured, w h i c h shows, as the short 

diagnoses, that the procedure is h i g h l y arbi trary . 

V e r r i l l (1864) describes the new species Millepora insignis, w h i c h has 

the salient characters of M. platyphylla H e m p r . & E h r b . I n a later paper 

( V e r r i l l , 1868) some new "species" a n d "var ie t ies" o f Millepora are 

described, based o n materia l f r o m the A b r o l h o s Reefs o f f B r a z i l . T h e same 

names are mentioned i n another paper by the same author ( V e r r i l l , 1901). 

Pourtalès (1871) distinguishes two W e s t I n d i a n species o f the genus 

Millepora ; M. plicata E s p e r and M. alcicornis L m k . W i t h some doubt he 

regards M. ramosa D a n a as a d i f ferent species. Pourtalès places numerous 

species o f previous authors i n the s y n o n y m y of M. plicata a n d M. alcicornis. 

T h e paper therefore constitutes an important progress as far as concerns 

the conception of the species i n the genus. 

Mose ley (1876) describes some part iculars o f Millepora alcicornis f r o m 

B e r m u d a a n d o f another species (not indicated w i t h a specif ic name) f r o m 

Zamboangan, M i n d a n a o . I n a later paper ( M o s e l e y , 1877) he mentions again 
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these two species, a n d moreover deals largely w i t h the part iculars o f a 

species o c c u r r i n g at T a h i t i , ident i f ied as Millepora nodosa. 

K l u n z i n g e r (1879) obtains excellent results i n his studies o n the material 

of Millepora f r o m the R e d Sea. H i s conception of the species is altogether 

m o d e r n . H e designates the species w i t h their r ight names a n d places exactly 

those names i n the s y n o n y m y o f the real species w h i c h ought to occupy 

this place. T h i s was a marvel lous achievement f o r his time. K l u n z i n g e r 

discerns : 1, Millepora platyphylla E h r e n b e r g w i t h the synonyms platy-

phylla E h r b . , ?platyphylla D a n a , verrucosa M . E d w . , complanata E h r b . 

( ? n o n complanata L m k . ) , a n d ehrenbergi M . E d w . (of these complanata 

L m k . only does not belong to M. platyphylla) ; 2, Millepora exaesa Forskâl 

w i t h the synonyms exaesa F o r s k . , clavaria E h r b . , a n d gonagra M . E d w . ; 3, 

Millepora dichotoma Forskâl , w i t h the synonyms dichotoma F o r s k . , a n d 

reticularis M . E d w . K l u n z i n g e r gives the new name var . glabrior to indicate 

the f o r m o f M. platyphylla described as M. complanata E h r b . a n d as M. 

ehrenbergi M . E d w . I n M. exaesa he discerns the three varieties incrustans 

(a new n a m e ) , gonagra, a n d clavaria (the latter i n c l u d i n g M. exaesa F o r s k . 

a n d M. clavaria E h r b . ) . F i n a l l y K l u n z i n g e r retains the name reticularis f o r 

a var iety of M. dichotoma F o r s k . , quite the right procedure. K l u n z i n g e r ' s 

w o r k f o r m s an example, even f o r m o d e r n times, o f h o w an intricate 

problem o f specific relations i n a group o f h i g h l y var iable forms should be 

tackled. 

Q u e i c h (1884) describes the new species Millepora murrayi a n d gives a 

short account of the ampullae, w h i c h u p to this t ime h a d not yet been f o u n d 

i n the genus. I n his extensive publ icat ion on the reef corals of the Chal lenger 

E x p e d i t i o n ( Q u e i c h , 1886) he describes the part iculars o f specimens w h i c h 

he arranges i n 8 species o f Millepora, a m o n g w h i c h M. murrayi a n d the n e w 

species M. confertissima. I n the present paper the latter is regarded as a 

s y n o n y m of M. murrayi. 

O r t m a n n (1892) gives a descript ion o f his n e w species Millepora tenella, 

i n w h i c h the important characters are w e l l def ined. H e regards verrucosa 

as a variety of platyphylla. 

S a v i l l e  K e n t (1893) gives an account of t w o forms of Millepora, i n 

w h i c h the salient characters are so dist inct ly noted that the f o r m s m a y be 

ident i f ied , although they are recorded by S a v i l l e  K e n t under the w r o n g 

names. H i s excellent plates help to come to the correct ident i f i cat ion. 

T h r e e papers by H i c k s o n (1898 a, 18986, 1899) are of extreme i m p o r 

tance, as they have h a d an enormous influence o n the ideas i n connection 

w i t h the species concept i n the genus Millepora. I n previous papers this 

author ( H i c k s o n , 1888, 1889) used d i f f e r e n t specific names f o r specimens 
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of the genus w h i c h were characterized by a certain manner o f f o r m . I n his 

papers o f 1898 a n d 1899 H i c k s o n gives an analysis o f the specif ic characters 

i n Millepora, a n d concludes that a l l the described species are noth ing else 

but g r o w t h forms o f the one extremely variable species Millepora alcicornis. 

H i s conclusions are ( H i c k s o n , 1808 a, p. 249) : " T h e f o r m assumed by the 

coral must depend u p o n m a n y circumstances connected w i t h the exact spot 

o n w h i c h it grows. I f a Millepora embryo happens to become f i x e d o n a 

large piece o f dead coral , it w i l l f o r m a large i n c r u s t i n g base, and such a 

base nearly always gives rise to a lamellate f o r m o f g r o w t h ; i f , o n the other 

hand, the embryo settles on a smal l stone o r other object, lamellate g r o w t h 

is impossible, and the c o r a l l u m w i l l be r a m i f i e d . , , H i c k s o n fur ther remarks 

that i n var ious parts o f the reefs the available food-supply, the set o f tide 

and currents, the chemical composit ion o f the sea-water, par t icu lar ly the 

amount of ca lc ium carbonate, varies. S u c h var iat ions then must affect the 

rate o f g r o w t h of M i l l e p o r e s , a n d i n H i c k s o n ' s op in ion it is reasonable to 

believe that they affect the mode o f g r o w t h also. H i c k s o n t r ied to f i n d 

specific characters i n : 1, the size o f the pores, 2, the degree of isolat ion o f the 

cycles, 3, the presence o r absence o f ampullae, 4, the texture o f the surface 

o f the c o r a l l u m , 5, the relative n u m b e r o f dactylopores a n d gastropores, 

and 6, the anatomy of the soft parts, but as these researches d i d not lead 

to any reliable specif ic dist inctions, he concluded that a l l his investigations 

pointed to the fact that there is but one species o f the genus, Millepora 

alcicornis. 

I n his next paper H i c k s o n (1898 b, p. 828) remarks concerning the genus 

Millepora: "... there is no reason to suppose that t h e r e is m o r e t h a n one 

species o f this genus, but there are nevertheless several characters of interest 

presented by specimens f r o m d i f f e r e n t coral-reefs w h i c h are deserving o f 

record. I propose to use the term " F a c i e s " for the general f o r m of growth 

of the specimens described, a n d to retain as far as possible under this t e r m 

the names previous ly used f o r species." H i c k s o n i n this paper gives p a r t i c u 

lars o f the facies named by h i m "ramosa" , "esperi", "complanata", a n d 

"plicata" (mater ia l f r o m F u n a f u t i a n d R o t u m a ) . 

I n a s i m i l a r manner H i c k s o n (1899) describes specimens f r o m W i l l e y ' s 

expedit ion to N e w B r i t a i n , N e w G u i n e a , the L o y a l t y Islands, a n d "else

w h e r e " as facies dichotoma, complanata, nodosa, and verrucosa. A m o n g the 

excellently f igured specimens there is one consist ing of three d i f ferent facies, 

thereby g i v i n g p r o o f o f the v a r i a b i l i t y o f the c o r a l l u m . 

It is not astonishing that H i c k s o n ' s v iews, w h i c h were based on the 

results of extensive studies, were eagerly accepted as the real solution of 

the species problem i n Millepora. O n l y gradual ly , and hesitatingly, later 
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authors ventured to characterize the var ious g r o w t h forms of Millepora 

by special names, a r g u i n g : " H i c k s o n probably is r ight, but it is convenient 

to use a special name to indicate the part iculars of a certain f o r m . " 

C u r i o u s l y enough H i c k s o n ' s identi f icat ions o f the previously described 

"species" i n the genus Millepora i n numerous cases were entirely w r o n g . 

I n his paper o f 1898 a he gives the name M. intricata to a specimen w h i c h 

had obtained a peculiar shape b y g r o w i n g over a smal l piece o f w o o d ; the 

complicated g r o w t h f o r m o f the real intricata never could be brought about 

i n this manner. I n his next paper ( H i c k s o n , 1898 b) he states that a certain 

specimen has the characters of Millepora esperi D u c h . & M i c h . , but f r o m 

his description clearly results that the specimen belonged to the entirely 

d i f ferent M. exaesa. I n the same publ icat ion specimens f r o m F u n a f u t i are 

re ferred to as the fades "complanata" a n d specimens f r o m R o t u m a as the 

facies "plicata". N o w these two names undoubtedly are s y n o n y m s ; H i c k s o n 

himsel f was convinced of this, as i n his paper o f 1898 a he uses the name 

plicata for a certain part o f a specimen collected by W i l l e y , whi ls t the same 

part is re ferred to i n H i c k s o n ' s paper o f 1899 as the facies complanata. 

W h e n describing the specimen of his f i g . 7, H i c k s o n (1899) names the 

di f ferent parts o f this c o r a l l u m , each o f w h i c h are o f a rather d i f ferent 

g r o w t h f o r m , f r o m left to r ight : complanata, verrucosa, and gonagra. These 

names ought to have been ( i n H i c k s o n ' s terminology) : complanata, gonagra, 

and verrucosa respectively. B u t notwithstanding the fact that his arguments 

lacked the necessary systematic background, H i c k s o n ' s conclusion seemed 

so w e l l founded that for a l o n g t ime it was generally accepted that he 

h a d def initely solved the species problem i n the genus Millepora. 

V a u g h a n (1902) states that i n Millepora alcicornis f r o m P o r t o R i c a n 

waters there are two dist inct forms, a d i g i t i f o r m variety a n d a variety w i t h 

flabellate fronds. 

G a r d i n e r (1907, p. 133) remarks that Millepora " . . . is part icu lar ly i n 

teresting on account o f the e x t r a o r d i n a r y d i f f e r e n t facies w h i c h it assumes, 

incrust ing, branching , massive, spreading, close-set leaves, & c . A n y facies 

m a y be f o u n d at any depth and a l l belong, as P r o f . S. J . H i c k s o n has shown, 

to a single species." 

W o o d - J o n e s (1907, 1910) remarks that i n the Cocos K e e l i n g Islands 

Millepora occurs i n the w e l l - m a r k e d forms M. alcicornis, M. complanata, 

a n d M. verrucosa, and adds : " B u t these wel l -marked forms are a l l l i n k e d 

up by intermediate stages, and I have no doubt that a l l are variants of one 

species." ( W o o d - J o n e s , 1910, p. 133). 

G r a v i e r ( i o n ) gives a clear and v i v i d descript ion of a Millepora occur-
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r i n g i n the G u l f of A d e n , a n d correctly identif ies his mater ia l as M. dicho-

toma F o r s k . 

V a u g h a n (1918) on H i c k s o n ' s authori ty names his mater ia l Millepora 

alcicornis, but remarks (I.e., p. 206) : " B u t it is at least convenient, i f not 

systematically sound, to recognize by dist inct ive names the di f ferent aspects 

presented by colonies." V a u g h a n then identif ies his specimens as Millepora 

dichotoma F o r s k . , M. platyphylla E h r b . , a n d M. truncata D a n a . 

M a y o r (1924) denotes a coral o f more o r less plate-l ike g r o w t h as 

Millepora truncata D a n a . 

H i c k s o n (1924) again comments upon the varieties o f f o r m i n the genus 

Millepora, and concludes: " T h e s e dif ferences i n f o r m seem to be associated 

w i t h differences i n the conditions of the immediate environment a n d cannot 

be used as characters for specif ic d is t inct ions ." (I.e., p. 145). 

B a r k e r (1925), uses the specific names Millepora dichotoma F o r s k . and 

M. truncata D a n a , 

H o f f m e i s t e r (1925) identif ies a specimen as Millepora alcicornis L . a n d 

remarks that it is very s i m i l a r to M. confertissima Queich. F o r another 

specimen he uses the name M. truncata D a n a a n d adds that i t is very m u c h 

l ike M. incrassata D a n a . I n a later paper ( H o f f m e i s t e r , 1929) the name 

Millepora truncata is used. 

F a u s t i n o (1927) remarks that according to H i c k s o n there is but one 

species o f Millepora, a n d states (I.e., p. 300) : " H e m a y be correct ; but, as 

the present paper aims to give an account of a l l the f o r m s o c c u r r i n g i n 

P h i l i p p i n e waters, it is thought best to record the forms as they were 

recognized by the d i f ferent w o r k e r s . " 

C r o s s l a n d (1927) was able to discern d i f ferent facies i n materia l o f 

Millepora, but concludes (I.e., p. 545) : " A l l , as H I C K S O N suggested, belong 

to the same species i n spite of these apparently wide di f ferences ." I n a 

f o l l o w i n g paper C r o s s l a n d (1928) states that Millepora alcicornis i n T a h i t i 

occurs i n f ive facies, and remarks that the g r o w t h forms of Millepora 

direct ly correspond to external condit ions, corroborat ing H i c k s o n ' s p r o 

longed investigations. 

U m b g r o v e (1928) is convinced that there are no di f ferent species i n the 

genus Millepora, but f o r convenience's sake he indicates the var ious g r o w t h 

f o r m s w i t h separate names. H e points to the fact that each o f these g r o w t h 

forms i n its d i s t r i b u t i o n is more or less r e s t r i c t e d to a n a r e a of the reef 

w i t h certain ecological conditions. 

R u s s e l l & Y o n g e (1928, p. 163), when p o i n t i n g to the strong v a r i a t i o n 

i n corals i n connection w i t h external influences, w r i t e : " T h e most s t r i k i n g 
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example is that o f the h y d r o i d coral , M i l l e p o r a , of w h i c h there are a l l m a n 

ner o f d i f f e r e n t forms but apparently the one species i n the w o r l d . " 

T h i e l (1933) identif ies a coral f r o m the P h i l i p p i n e Islands as Millepora 

intricata M . E d w . & H a i m e . H e remarks t h a t a c c o r d i n g to H i c k s o n a l l the 

forms of Millepora belong to the one species M. alcicornis, but expresses 

his doubts i f not a g r o w t h f o r m as that o f his specimen is to be regarded 

as a specif ic character. I n his op in ion it is d i f f i c u l t to understand h o w a 

network as i n his specimen could be a result of external circumstances. 

T h i e l then states that the f o r m a t i o n o f a n e t w o r k as i n his specimen easily 

might be due to specif ic reasons, not dependent on external conditions. H e is 

inc l ined to regard such specimens as specif ical ly distinct, o r at least to 

consider them as a separate f o r m . 

Y a b e & S u g i y a m a (1933, 1935 a, b, 1937) use var ious specif ic names 

to indicate representatives o f the genus Millepora. 

Sewel l (1936) uses the name Millepora complanata f o r a c o r a l l u m o f 

apparently a plate-l ike g r o w t h . 

B o s c h m a (1936) discr iminates specimens of the genus w i t h d i f ferent 

g r o w t h forms as Millepora alcicornis f o r m a dichotoma and M. alcicornis 

f o r m a platyphylla. 

D o l l f u s (1037) identif ies his material as Millepora alcicornis, a n d i n 

dicates various " f o r m e s " w i t h the names plicata, fasciculata and gothica 

of previous authors. 

E g u c h i (1938) states that according to H i c k s o n a l l the hitherto described 

species o f Millepora probably belong to M. alcicornis, but records three 

species o f the genus f o r the P a l a o Islands. 

H i r o (1938) mentions f o u r species o f Millepora as hosts of the c i r r i p e d 

Pyrgoma milleporae D a r w i n . 

B u t s c h (1939) states that Millepora alcicornis occurs i n several d i f ferent 

forms w h i c h are quite unl ike i n appearance, namely a digitate f o r m , a p a l 

mate f o r m , a n d a flabellate f o r m . 

C r o s s l a n d , w h o i n previous papers showed himsel f a strong supporter o f 

H i c k s o n ' s conclusion o f the specif ic uni ty o f a l l the forms o f Millepora, 

i n a later paper ( C r o s s l a n d , 1941) emphatically states that the M i l l e p o r e s 

f r o m the R e d Sea m a y be dist inct ly arranged i n three w e l l characterized 

species. H e writes (I.e., p. 61) : " I n m y o p i n i o n there is more than convenience 

i n d is t inguishing by name such wel l m a r k e d forms as the three o f the R e d 

Sea. Y o u n g specimens of them natural ly may, and do, resemble each other, 

a n d m o d i f i c a t i o n by environment m a y cause convergence, real o r apparent ; 

other var iat ion, such as that i l lustrated by M. exaesa on Plate X I I , may 

lead one to th ink anything possible, and to overlook l imits that do hold 
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good, but, when it is f o u n d that the vast major i ty , i f not indeed a l l , w e l l 

g r o w n adult colonies i n the R e d Sea f a l l dist inct ly into the three species 

here dealt w i t h it seems l i k e l y that there is a genetic d is t inct ion ." 

S u m m a r i z i n g the data g iven above it may be observed that there are the 

f o l l o w i n g salient features i n the histor ical development o f the ideas i n 

connection w i t h the species problem i n the genus Millepora. 

I n a l l probabi l i ty Millepora Alcicornis L i n n a e u s , 1758, represents a species 

w h i c h not even belongs to the genus, a l though the t r i v i a l name alcicornis 

gives some evidence that L i n n a e u s knew the W e s t I n d i a n branched species, 

and had this species i n m i n d when he publ ished his descript ion. O n the other 

hand Millepora alcicornis L i n n a e u s , 1767, real ly is the species as it is 

understood nowadays when us ing the same name. 

Pa l las (1766), E s p e r (1790), Forskâl (1775), L a m a r c k (1816), E h r e n b e r g 

(1834), D a n a (1848) , and D u c h a s s a i n g (1850) describe a number of 

species a n d v a r i e t i e s , f o r a l a r g e p a r t b a s e d o n d i f f e r e n c e s of m i n o r 

importance. 

M i l n e E d w a r d s ( i 8 6 0 ) arranges and describes the species of the genus 

k n o w n t i l l that t ime a n d adds the descript ion o f seven new species. T h o u g h 

his descriptions clearly show the characters of the var ious f o r m s he st i l l 

regards too many o f these as distinct species. 

D u c h a s s a i n g & M i c h e l o t t i ( i 8 6 0 , 1864), and to some extent also V e r r i l l 

(1864, 1868) regarded every g r o w t h f o r m of W e s t I n d i a n Millepora w h i c h 

had a s l ight ly d i f f e r e n t shape f r o m that o f previously described forms as a 

new species. I n this w a y almost every i n d i v i d u a l colony c o u l d be regarded 

as a distinct species. 

Pourtalès (1871) was the f irst to realize that a great number of previous ly 

described W e s t I n d i a n "species" are n o t h i n g else but var ious g r o w t h forms 

of a very smal l number o f real species. H e lists as specif ical ly distinct forms 

of the W e s t Indies Millepora plicata and M. alcicornis, and remarks that 

possibly M. ramosa is d i f ferent . 

M o s t important results were obtained by K l u n z i n g e r (1879) i n his studies 

on the forms o f Millepora of the R e d Sea. H i s publicat ion is an example o f 

a modern conception o f the species question. H e distinguishes, r ight ly , three 

R e d Sea species of the genus, Millepora platyphylla, M. exaesa, and M. 

dichotoma, and places the other described species, as far as they were f r o m 

the R e d Sea, i n the synonymy of these three, just where they belong. 

H i c k s o n (1898 a, b, 1899) probably had no knowledge of K l u n z i n g e r ' s 

results, otherwise he w o u l d not have propagated his idea o f the uni ty 

of a l l the M i l l e p o r e s as representatives of one species as emphatical ly as 
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he d i d i n the cited publications. K l u n z i n g e r ' s statements f o r m a real progress, 

his conclusions are completely sound. 

Quelch's (1886) publicat ion does not f o r m an important improvement i n 

the m o d e r n sense. O r t m a n n (1892) gives a rather distinct descript ion o f 

a new species. 

It is interesting to state that up to this t ime the f o l l o w i n g t r i v i a l names 

had been publ ished to indicate recent species or varieties of the H y d r o 

coral l ine genus Millepora: 

alcicornis L i n n a e u s , 1758; exaesa Forskâl , 1775; dichotoma Forskâl , 

1775; var. digitata E s p e r , 1790; var. corniculata E s p e r , 1790; var . ramosa 

E s p e r , 1790; var. plicata E s p e r , 1790; var . nodosa E s p e r , 1790; var . 

crustacea E s p e r , 1790; squarrosa L a m a r c k , 1816; complanata L a m a r c k , 

1816; platyphylla H e m p r i c h & E h r e n b e r g i n E h r e n b e r g , 1834; porulosa 

E h r e n b e r g , 1834; clavaria E h r e n b e r g , 1834; cancellata E h r e n b e r g , 1834; 

var . cristata E h r e n b e r g , 1834; var. effusa E h r e n b e r g , 1834; moniliformis 

D a n a , 1848; pumila D a n a , 1848; tortuosa D a n a , 1848; var . incrassata D a n a , 

1848; var. truncata D a n a , 1848; fasciculata Duchassaing, 1850; parasitica 

Duchassaing, 1850; tuberculata Duchassaing, 1850; verrucosa M i l n e E d 

wards , 1857; intricata M i l n e E d w a r d s , 1857; tuberculosa M i l n e E d w a r d s , 
τ&57'> folliata M i l n e E d w a r d s , i 8 6 0 ( m i s p r i n t for foliata) ; ehrenbergi M i l n e 

E d w a r d s , i 8 6 0 ; forskali M i l n e E d w a r d s , i 8 6 0 ; reticularis M i l n e E d w a r d s , 

i 8 6 0 ; gonagra. M i l n e E d w a r d s , i 8 6 0 ; gothica Duchassa ing & M i c h e l o t t i , 

i 8 6 0 ; the f o l l o w i n g names by Duchassa ing & M i c h e l o t t i , 1864: schrammi, 

esperi, crista-galli, delicatula, candida, rugosa, carthaginiensis, trinitatis, 

fenestrata, sancta, faveolata, and striata; insignis V e r r i l l , 1864; nitida V e r 

r i l l , 1868; braziliensis V e r r i l l , 1868; var. cellulosa V e r r i l l , 1868; var . glabrior 

K l u n z i n g e r , 1879; var. incrustans K l u n z i n g e r , 1879; undulosa T e n i s o n 

W o o d s , 1879; murrayi Queich , 1884; confertissima Queich , 1886; tenella 

O r t m a n n , 1892. 

M a n y of these names were, when they came i n use for a f o r m of the 

H y d r o c o r a l l i n e genus Millepora, preoccupied, as they previous ly h a d been 

g i v e n to null ipores w h i c h h a d been arranged i n the genus Millepora. 

N u m e r o u s names of varieties have been used by later authors to indicate 

f o r m s w h i c h they regarded as distinct species. These part iculars are more 

f u l l y noted i n the part o f the present paper deal ing w i t h the specific 

arrangement of the various forms. 

T h e excessive number of names w h i c h i n the course of t ime h a d been 

proposed for forms of the H y d r o c o r a l l i n e genus Millepora considered as 

distinct species of the genus made it a b e w i l d e r i n g task to ident i fy a 

specimen as belonging to one of the described species. H i c k s o n (1898 a, 
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b, 1899) tr ied to f i n d a solution of the species p r o b l e m i n the genus, a n d it 

is not to be astonished that he came to the conclusion that al l the described 

species are n o t h i n g else but manifestat ions of the suscept ibi l i ty of the 

c o r a l l u m to environmental influences, a n d that a l l these dif ferent g r o w t h 

forms ought to be regarded as modif icat ions o f one h i g h l y variable species, 

Millepora alcicornis. H i c k s o n t r ied to f i n d specif ic differences i n characters 

of the pores and their dis tr ibut ion, the texture of the surface, the anatomy 

o f the soft parts, etc., and concluded that there are not to be f o u n d any 

constant differences o f specific value. H e overlooked, however, that the 

type of g r o w t h may f u r n i s h characters of specific value, though it is d i f f i c u l t 

to suf f ic ient ly define these i n a concise manner. 

H i c k s o n ' s views have had an enormous influence on the w o r k of later 

authors. I f these were inc l ined to make a dist inct ion between various forms 

o f the genus, they hesitatingly stated that though H i c k s o n probably was 

right, it nevertheless might be useful to discern the var ious g r o w t h forms 

w i t h di f ferent names. O n l y gradual ly the authors w h o had to deal w i t h 

specimens o f Millepora ventured to designate their material w i t h specific 

names other than Millepora alcicornis. A s a reaction to the fabr icat ion o f 

specific names, as shown i n the l ist given above, H i c k s o n ' s w o r k was 

extremely useful , b u t his c o n c l u s i o n s w e r e , to say the least , e x a g g e r a t e d . 

T h e conclusions of W o o d  J o n e s (1907, 1910) were a r r i v e d at indepen

dently f r o m H i c k s o n ' s views. W o o d  J ones is convinced that f a r too m a n y 

forms o f M a d r e p o r a r i a i n the course of t ime have been described as 

separate species, a n d that the m a j o r i t y of these are nothing else but varieties 

caused by factors o f the environment. A s f a r as concerns Millepora he 

reasons along the same lines : i n his o p i n i o n the various g r o w t h forms as 

they manifest themselves i n the genus are solely modif icat ions caused by 

environmental circumstances. 

N u m e r o u s authors o f publications i n w h i c h material of Millepora was 

mentioned o r described evidently were under the influence of H i c k s o n ' s 

statements ( V a u g h a n , 1918; H o f f m e i s t e r , 1925; F a u s t i n o , 1927; Cross land, 

1927, 1928; U m b g r o v e , 1928; Russe l l & Y o n g e , 1928; Boschma, 1936). 

O n the other h a n d G r a v i e r (1911) uses the name Millepora dichotoma 

without r e f e r r i n g to H i c k s o n ' s opinion concerning the described species 

of the genus. 

T h o u g h s t i l l somewhat hesitatingly, T h i e l (1933) expresses as his views 

that i n a l l probabi l i ty the g r o w t h f o r m o f Millepora may represent a 

specific character. H e i d e n t i f i e s his m a t e r i a l as Millepora intricata a n d 

argues that the peculiar network of the colony h a r d l y can be explained ás 

Zoologische Verhandelingen, χ s 
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a result of external influences only , there must be some innate pecul iar i ty of 

the species to produce exactly this complicated system of branches. 

U n d o u b t e d l y inf luenced by H i c k s o n ' s results C r o s s l a n d (1927, 1928) 

at f i rst is convinced of the specific uni ty of al l the forms of Millepora. I n 

a later paper ( C r o s s l a n d , 1931), though st i l l r e f e r r i n g to the "monospeci f ic 

genus Millepora" this author observes that there are three separate forms 

o f the genus i n the R e d Sea, without intermediates, whereas between the f ive 

forms i n T a h i t i easily intermediates are found. M o r e emphatical ly Cross

land's (1941) statements are pronounced. H e n o w is convinced that al l the 

R e d Sea corals of the genus M i l l e p o r a easily can be arranged i n the three 

w e l l def ined species M. exaesa, M. dichotoma, a n d M. platyphylla, thereby 

largely c o n f i r m i n g K l u n z i n g e r ' s ideas on the species conception of these 

corals. 

I n the present paper it is attempted to demonstrate that the described 

forms of the genus Millepora can be arranged i n ten species, def ined by 

distinct characters based on peculiarit ies o f their g r o w t h forms. M o s t of the 

names given by previous authors to forms of the genus Millepora w i t h 

suff ic ient accuracy i n each case can be placed i n the synonymy of one o f 

these species. 

I I I . T H E S P E C I E S O F T H E G E N U S M I L L E P O R A 

I n this chapter the characters of the species of Millepora are given, though 

the data o n w h i c h the dist inct ion o f the var ious species is based are con

tained i n the f o l l o w i n g chapters. A s i n these later chapters specif ic names are 

used it is necessary that the characters o f these species are def ined here to 

indicate what is meant when a certain name has been used. 

Millepora alcicornis L i n n a e u s , 1758 

( P l . X I V f ig . 3 ; text f ig . 6) 

C o r a l l u m of extremely variable shape, at the g r o w i n g edge d i v i d e d into 

branches w h i c h as a rule are lateral ly compressed, but m a y be more or 

less f inger l ike. I n the older parts the branches generally are largely united 

into platelike growths o r th icker compounds. Some colonies are decidedly 

delicately branched, others are of a very compact g r o w t h f o r m . T h e surface 

of the c o r a l l u m is even o r shows shal low depressions i n the centres of w h i c h 

the gastropores are found. 

T h e shape o f the c o r a l l u m of M. alcicornis sometimes m a y be entirely 

that o f various Indopac i f i c species of the genus. M. alcicornis is so highly 

variable i n shape that it is impossible to characterize the species i n this 
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respect . I f of a b r a n c h e d s p e c i m e n the l o c a l i t y is k n o w n as the A t l a n t i c 

region it undoubtedly belongs to M. alcicornis, as the two other species 

of this region present welldef ined specific characters w h i c h dis t inguish them 

at once f r o m M. alcicornis. I f of a branched specimen the local i ty is u n k n o w n 

it is sometimes extremely d i f f i c u l t o r impossible to decide whether it be

longs to M. alcicornis o r to one o f the branched species f r o m the Indopaci f ic 

region. T h e presence of slight depressions i n w h i c h the gastropores occur 

then decidedly points to M. alcicornis. B u t w h e n these depressions do not 

occur a correct ident i f icat ion i n m a n y cases m a y remain impossible. 

Millepora exaesa Forskâl , 1775 

( P l . V f ig . ι ; text f ig . 2 c) 

C o r a l l u m f o r m i n g i r r e g u l a r lumps w i t h numerous f a i r l y large sized, 

r o u n d i s h tubercles, or presenting robust branches w h i c h are d i v i d e d into 

smaller branches o f th ick ly tubercular appearance. T h e c o r a l l u m has a 

p r o n o u n c e d l y k n o b b e d shape. S u r f a c e even. P o r e s as a r u l e d i s t i n c t . 

Millepora dichotoma Forskâl , 1775 

( P l . V I figs, ι , 2 ; P l . V I I f ig . 1; textf igs. 79) 

C o r a l l u m f o r m i n g platelike growths w h i c h o n their g r o w i n g edges show 

numerous branches. A s a rule these branches have r o u n d e d tops. T h e y 

m a y unite to f o r m plates f u l l of openings or to f o r m nearly compact plates. 

Genera l ly the colonies originate as a regular n e t w o r k w i t h equal meshes 

w h i c h i n the older parts gradual ly become f i l l ed . T h e surface of the 

c o r a l l u m is even, the pores as a rule are distinct. 

I n the L e i d e n M u s e u m there is a large specimen w h i c h i n its g r o w t h 

f o r m is entirely d i f f e r e n t f r o m the usual shape i n the species ( P l . V I I 

f i g . 1). It is s u r p r i s i n g l y s i m i l a r to certain specimens of Millepora alcicor-

nis. A s it undoubtedly is f r o m the R e d Sea it cannot be anything else but a 

specimen o f Millepora dichotoma. 

Millepora squarrosa L a m a r c k , 1816 

( P l . V I I I ; P l . I X ) 

C o r a l l u m f o r m i n g upstanding t h i n plates w i t h numerous lateral expan

sions w h i c h a m o n g each other are united to f o r m a more or less honey

combed complex. T h e surface o f the c o r a l l u m besides the larger lateral 

outgrowths presents numerous crests a n d tubercles, g i v i n g the c o r a l l u m a 

f r i l l e d appearance. Between the ridges a n d tubercles the surface o f the 

c o r a l l u m is even o r s h o w i n g shal low depressions each w i t h a central 

gastropore. 
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Millepora complanata L a m a r c k , 1816 

( P l . V I I f i g . 2 ; textf igs. 2 a, b, 11) 

C o r a l l u m consist ing of thin upstanding plates g r o w i n g out f r o m a c o m m o n 

basal part. T h e plates are of var ious breadth and height, as a rule they 

have a truncated free edge. Surface of the c o r a l l u m very smooth and even. 

T h e minute structure of the surface may be flat or m a y present ins igni f icant 

depressions i n the centres of w h i c h there are the gastropores. 

Millepora platyphylla H e m p r i c h & E h r e n b e r g , 1834 

( P l . I I figs, ι , 2 ; P l . I V f ig . 2 ; P l . V figs. 2, 3 ; P l . X V figs. 4, 5 ; 

text f ig . 19) 

C o r a l l u m f o r m i n g compact a n d th ick upstanding plates w h i c h among 

each other have a tendency to unite as a honeycombed mass. T h e surface 

of the c o r a l l u m m a y be smooth and even, or may be covered w i t h warts 

w h i c h or ig ina l ly each bear a central gastropore. Pores very distinct. 

Millepora intricata M i l n e E d w a r d s , 1857 

( P l . I l l figs. 1-3; P I . X ) 

C o r a l l u m f o r m i n g rather loosely arranged but compact masses of t h i n 

and slender b r a n c h e s w h i c h m u t u a l l y are r e p e a t e d l y u n i t e d to f o r m a 

complicated mass of branches i n a l l directions. S u r f a c e of the cora l lum 

very smooth a n d even. Pores v e r y smal l a n d indist inct . 

Millepora murrayi Q u e i c h , 1884 

( P l . I I figs, ι , 2 ; P l . X I figs, ι , 2 ; P l . X V figs. 1, 3) 

C o r a l l u m f o r m i n g rather compact masses of branches i n chief ly two 

directions. T h e erect stems have lateral branches w h i c h i n the shape o f 

ogives project sideways. B o t h parts of the c o r a l l u m bear smaller branches 

w h i c h g r o w out vert ical ly a n d have rather acutely pointed tips. Surface 

of the c o r a l l u m smooth and even. P o r e s as a rule rather smal l . 

Millepora tenella O r t m a n n , 1892 

( P l . X I I figs, ι , 2 ; P l . X I I I figs. 1-3; P l . X I V figs. 1, 2 ; P l . X V f i g . 2 ; 

textf igs. 3-5, 12, 13) 

C o r a l l u m f o r m i n g more or less plate-l ike growths consist ing of fan- l ike 

spreading branches w h i c h at their extremities as a rule are m o r e o r less 

truncated. T h e plate-like growths m a y expand chief ly i n one direct ion, o r 
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they m a y occur i n var ious planes. T h e i n d i v i d u a l branches may r e m a i n 

more o r less distinct, o r they m a y largely unite to b r o a d expansions o f the 

cora l lum. Sur face o f the c o r a l l u m even, pores as a rule distinct. 

Millepora latifolia n o v . spec. 

( P l . I l l figs. 1-3; P l . I V f i g . 1; t e x t f i g . 1) 

C o r a l l u m consist ing of plate-l ike growths ar isen f r o m the fus ion o f erect 

branches w i t h pointed tips. T h e c o r a l l u m may f o r m expansions i n the shape 

o f ogives, w h i c h again possess numerous erect smaller branches. T h e 

m ajor i ty o f the branches are i n one plane, the plates may have some lateral 

branches more or less perpendicular to the chief plane. Surface o f the 

c o r a l l u m comparat ive ly smooth a n d even. P o r e s distinct a n d f a i r l y large. 

T y p e specimen : a plate-l ike g r o w t h w i t h a height of 18 c m , a breadth o f 

14V2 c m > and a thickness ( i n its basal region) o f about 1 c m , i n R i j k s m u s e u m 

van N a t u u r l i j k e H i s t o r i e , L e i d e n ( f i g . 1). 

T y p e local i ty : I s land N o o r d w a c h t e r , J a v a Sea. 

A few specimens collected o n the reefs o f the islands N o o r d w a c h t e r a n d 

E d a m belong to this new species. T h e y m a y be described here i n some 

more detail . 

I n the type specimen ( f i g . 1) nearly a l l the branches have united to f o r m 

a rather compact plate, there is o n l y one opening o f f a i r l y large size left i n 

the m i d d l e region o f the m a r g i n a l part . Some branches have b r o k e n o f f . 

T h e colony i n one part has an expansion i n the shape of an ogive. I n the 

upper region of the side w h i c h is not represented i n the f igure there are a 

few small branches w h i c h are more or less perpendicular to the chief plane 

o f the colony. 

T h e specimen of P l . I l l f ig . 1 is the topmost part of another plate-l ike 

g r o w t h o f the same colony. It shows the manner of b r a n c h i n g i n the 

g r o w i n g edge and the w a y i n w h i c h the branches become united i n the 

o lder parts o f the colony. T h e other side of the same specimen is, somewhat 

foreshortened, represented on P l . I l l f ig . 2. T h e enlarged f igure ( P l . I l l 

f ig . 3) shows the comparat ively large pores. 

T h e specimen o f P l . I V f ig . 1 is f r o m the reef of the i s land E d a m . It is 

f igured o n a reduced scale, its dimensions a r e : height 21 c m , breadth 

12V2 c m , a n d thickness about 1 c m ( i n its basal r e g i o n ) . T h e g r o w t h f o r m 

is s i m i l a r to that o f the type specimen. H e r e again there are i n the marg ina l 

region a great number o f paral le l erect branches w i t h more or less pointed 

tips, w h i c h i n the o lder parts of the colony are largely united. I n one part 



F i g . ι. O u t l i n e o f the type specimen of Millepora latifolia nov. spec, f r o m the Island 
N o o r d w a c h t e r . N a t u r a l size. 
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there is a branch i n the shape of an ogive w h i c h again bears numerous 

smaller branchlets. T h e surface of this specimen is rather uneven on account 

o f the great number o f barnacles w h i c h have g i v e n rise to as m a n y warts . 

I n its manner of g r o w t h Millepora latifolia bears some resemblance to 

M. dichotoma. T h e y o u n g branches, however, have quite a di f ferent mode 

o f g r o w t h i n the two species, a n d the extremities o f the branches are very 

u n l i k e : pointed i n M. latifolia a n d rounded i n M. dichotoma. 

M o r e o v e r Millepora latifolia i n m a n y respects is resembling M. murrayi. 

I n both species the c o r a l l u m consists o f erect stems o r plate-l ike g r o w t h s 

w h i c h have a tendency to spread by branches i n the shape o f ogives, w h i l s t 

o n a l l parts o f the c o r a l l u m there are numerous smaller vert ical branchlets 

w i t h pointed tips. T h e two species, however, are entirely d i f ferent i n their 

general m a n n e r o f g r o w t h , as the colonies o f M. latifolia consist o f a 

number o f m o r e or less isolated plate-l ike growths, a n d colonies o f M. 

murrayi f o r m more compact masses i n w h i c h the var ious parts mutual ly 

are rather n a r r o w l y united. 

I V . S Y N O N Y M Y A N D G E O G R A P H I C A L D I S T R I B U T I O N 

Millepora alcicornis L i n n a e u s , 1758 

? Corallium asperum candicans adulterinum Bauhinus , Cherlerus , Chabraeus & a 
G r a f f e n r i e d , 1651 1 . 

Corallium asperum candicans adulterinum Sloane, 1707 2 . 

? Corallium album fragile polyschides ramusculis aequalibus contiguis dumosum 
M o r i s o n , 1715 3 

? Corallium albidum latum & compressum ad extrema tantum ramosum, sive Co-
rallium spurium ex variis quasi tegumentis sibi invicem incumbentibus conflatum 
M o r i s o n , 171 ς 4 , 

? Corallium albidum digitatum, ramis hinc inde contiguis ad latitudinem dispositis 
M o r i s o n , 1715 5 . 

? Millepora Alcicornis Linnaeus, 1758 e . 
? Millepora alcicornis a 1, a 2 Pal las , 1766 7 . 

Millepora alcicornis β P a l l a s , 1766 8 . 
Millepora alcicornis 8 Pal las , 1766 9 . 

? Millepora alcicornis Linnaeus, 1 7 6 7 1 0 . 
T a b . A V I f ig . 3 K n o r r , 1771 » . 
? Millepora alcicornis G m e l i n , 1 7 8 9 1 2 . 

Millepora alcicornis var . a digitata Esper , 1 7 9 0 1 8 . 
Millepora alcicornis var. a 2 corniculata Esper , 1 7 9 0 1 4 . 
Millepora alcicornis var. β ramosa Esper , 1 7 9 0 1 δ . 

? Millepora alcicornis var. 8 crustacea Esper , 1 7 9 o 1 6 . 
Millepora alcicornis var. Esper, 1796 l 7 . 
Millepora alcicornis L a m a r c k , 1 8 1 6 1 8 . 
Millepora alcicornis GuérinMéneville, 18291843 1 9 . 
Palmipora alcicornis B l a i n v i l l e , 1834 2 0 . 
Millepora alcicornis Deshayes & M i l n e E d w a r d s , 1836. 
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Millepora alcicornis M i l n e E d w a r d s , 1836-1849 2*. 
Millepora alcicornis Dana, 1848 2 2 , 
Millepora moniliformis D a n a , 1848 2 2 . 
Millepora ramosa D a n a , 1848 2 4 . 
Millepora pumila Dana, 1848, 1 8 4 9 2 5 . 
Palmipora alcicornis Duchassaing, 1850. 
Palmipora fasciculata Duchassaing, 1850 s 6 . 
Palmipora parasitica Duchassaing, 1850 2 T . 

Millepora alcicornis D a n a , 1859, 
Millepora moniliformis D a n a , 1859. 
Millepora ramosa Dana, 1859. 
Millepora pumila Dana, 1859. 
Millepora alcicornis M i l n e E d w a r d s , i860. 
Millepora Forskali M i m e E d w a r d s , i860. 
Millepora pumila M i l n e E d w a r d s , i860. 
Millepora fasciculata M i l n e E d w a r d s , i860. 

Millepora ramosa M i l n e E d w a r d s , i860. 
Millepora moniliformis M i l n e E d w a r d s , i860. 
Millepora alcicornis Duchassa ing & M i c h e l o t t i , i860, 1864. 
Millepora ramosa Duchassaing & M i c h e l o t t i , i860, 1864. 

Millepora fasciculata Duchassaing & M i c h e l o t t i , i860, 1 8 6 4 2 6 

Millepora pumila Duchassaing & M i c h e l o t t i , i860, 1864. 
Millepora moniliformis Duchassaing & M i c h e l o t t i , i860, 1864. 
Millepora gothica Duchassaing & M i c h e l o t t i , i860, 1864. 
Millepora Schrammi Duchassaing & M i c h e l o t t i , 1864. 

Millepora Esperi Duchassaing & M i c h e l o t t i , 1864, 
Millepora crista-galli Duchassaing & M i c h e l o t t i , 1 8 6 4 2 8 

Millepora delicatula Duchassaing & M i c h e l o t t i , 1864. 
Millepora candida Duchassaing & M i c h e l o t t i , 1864. 
Millepora digitata Duchassaing & M i c h e l o t t i , 1864. 
Millepora carthaginiensis Duchassaing & M i c h e l o t t i , 1864. 
Millepora Trinitatis Duchassaing & M i c h e l o t t i , 1864. 
Millepora fenestrata Duchassaing & M i c h e l o t t i , 1864. 
Palmipora parasitica Duchassaing & M i c h e l o t t i , 1864. 
Millepora alcicornis V e r r i l l , 1864. 

Millepora moniliformis V e r r i l l , 1 8 6 4 2 0 . 
Millepora pumila V e r r i l l , 1864. 
Millepora nitida V e r r i l l , 1868 3 0 . 
Millepora alcicornis var. cellulosa V e r r i l l , 1868. 
Millepora alcicornis var. digitata V e r r i l l , 1868, 
Millepora alcicornis var. fenestrata V e r r i l l , 1868. 
Millepora S c h r a m m i Duchassaing, 1870. 
Millepora Esperi Duchassaing, 1870. 
Millepora Ramosa Duchassaing, 1870. 
Millepora Pumila Duchassaing, 1870. 
Millepora Crista-galli Duchassaing, 1870. 
Millepora Delicatula Duchassaing, 1870. 
Millepora Candida Duchassaing, 1870, 
Millepora Fasciculata Duchassaing, 1870. 
Millepora Alcicornis Duchassaing, 1870. 
Millepora Digitata Duchassaing, 1870. 
Millepora Carthaginiensis Duchassaing, 1870. 
Millepora Trinitatis Duchassaing, 1870, 
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Millepora Fenestrata Duchassaing, 1870. 
Millepora Gothica Duchassaing, 1870. 

Millepora alcicornis Pourtalès, 1871 3 Ï . 
Millepora ramosa Pourtalès, 1871 3 2 . 
Millepora alcicornis D a n a , 1872 3 3 . 
Millepora alcicornis V e r r i l l , 1872. 
Millepora moniliformis V e r r i l l , 1 8 7 2 2 9 . 
Millepora ramosa V e r r i l l , 1872. 
Millepora pumila V e r r i l l , 1872. 
Millepora alcicornis Moseley , 1 8 7 o 3 4 . 
Millepora ramosa, Moseley , 1 8 7 9 3 4 

Millepora alcicornis Agass iz , 1 8 8 o 3 5 . 
Millepora alcicornis Queich, 1886 ζ β . 
Millepora carthaginiensis Queich, 1 8 8 6 3 7 . 
Millepora ramosa Queich, 1886 3 S . 
Millepora alcicornis H i c k s o n , 1898 a 3 9 . 
Millepora alcicornis V e r r i l l , 1901. 
Millepora nitida V e r r i l l , 1901. 
Millepora alcicornis var. cellulosa V e r r i l l , 1901. 
Millepora alcicornis var. digitata V e r r i l l , 1901. 
Millepora alcicornis var. fenestrata V e r r i l l , 1901. 
Millepora alcicornis d i g i t i f o r m variety V a u g h a n , 1902. 
Millepora alcicornis Gardiner , 1912 4 0 . 
Millepora alcicornis Gardiner , 1931 4 1 . 
" P a l m i p o r a fasciculata" D o l l f u s , 1936. 
Montipora gothica D o l l f u s , 1936. 
Millepora alcicornis digitate f o r m Rutsch, 1939. 
Millepora sp. W o l c o t t , 1 9 4 0 4 2 

N O T E S 

ï . L o c a l i t y unknown. T h e specimen described by Bauhinus c.s. certainly is a cora l , 
as they r e m a r k : " S u b s t a n t i a interna minut iss imis poris pertusa est, & quam externa 
facies albicantior." and ' O m n i u m m a x i m e lapideum hoc C o r a l l i u m esse videtur." (I.e., 
p. 806). T h e f igure (cf. the present paper, P l . I f i g 1) probably represents a M i l l e p o r a , 
the g r o w t h f o r m may be that of the highly variable alcicornis o r of intricata. 

2. F r o m Jamaica. T h r e e specimens are f igured. T a b . 17 f ig . 1 shows a fragment 
o f a c o r a l l u m w i t h comparatively thick, strongly united branches, T a b . 18 f ig . 1 shows 
the f o r m w h i c h i n later years was described as crustacea, moniliformis, and parasitica, 
T a b . 19 shows two f igures o f a bottle overgrown by Millepora w i t h short d i v i d e d 
branches. 

3. L o c a l i t y unknown. T h e f igure i n the present paper ( P L I f ig . 2) is a copy of 
T a b . 10 f ig . 24 of sectio 15 in M o r i s o n (1715). T h e f igure probably is of one o f 
the delicately branched forms of alcicornis, but it is not impossible that the specimen 
belonged to intricata. 

4. L o c a l i t y unknown. T h e f igure i n the present paper ( P l . I f ig . 3) is copied f r o m 
T a b . 10 f ig . 26 of sectio 15 in M o r i s o n (1715). I f it represents a Millepora it is the 
f o r m of alcicornis described as gothica, o r it belongs to murrayi. B u t it is far m o r e 
probable that the specimen was not at a l l a Millepora. Instead of the minute pores 
as they occur i n Millepora the specimen shows pores of a f a i r l y large size so that 
the f igure i n this respect strongly reminds of a branched species of Porites. T h e 
g r o w t h f o r m is v e r y s i m i l a r to that o f certain species of Montipora, though i n this 
genus the calices are not so large that they w o u l d have been represented as i n the 
f igure. A s M o r i s o n ' s other f igures (24 and 27) undoubtedly were made after specimens 
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of Millepora the aberrant structure of his f igure 26 is not accidental , it proves that 
this f igure represents quite another coral , i n a l l probabil i ty a Porites. 

5. L o c a l i t y unknown. T h e f igure i n the present paper ( P l . I f ig . 4) is a copy of 
Tab. 10 f ig . 27 of sectio 15 i n M o r i s o n (1715). T h e f igure probably represents one 
o f the strongly branched f o r m s of alcicornis, but it is not altogether impossible that 
it was made after a specimen of intricata, as it also shows characters o f that species. 

6. Linnaeus's diagnosis is too vague to give any certainty concerning the identity 
of his species. H e gives one reference only, namely M o r i s o n ' s Corallium albidum 
latum & compressum ad extrema tantum ramosum. A s shown above this i n a l l proba

bi l i ty represents a Porites, so that Linnaeus 's Millepora Alcicornis w o u l d be a n 
entirely dif ferent species f r o m the M. alcicornis of the var ious authors after Linnaeus 
(1758), including Linnaeus (1767). O n the other hand the t r i v i a l name "alcicornis" 
must have a meaning. I f this name only is regarded as a characteristic designation o f 
the species meant by Linnaeus, it undoubtedly represents the W e s t I n d i a n f o r m f o r 
w h i c h i n the present paper the specific name Millepora alcicornis is restricted. Corals 
o f the genus w i t h branches reminding i n shape of minute elk's horns are f o u n d i n 
the W e s t Indies only, a typical example of such a cora l was f igured by D a n a (1872). 
Linnaeus i n a l l probabi l i ty must have had specimens i n m i n d w i t h branches of this 
f o r m , inducing h i m to select the name alcicornis for the species. 

7. N o local i ty given. 
8. A c c o r d i n g to P a l l a s " e x M . A m e r i c a n o " . 
9. A c c o r d i n g to P a l l a s " i n M a r i A n t i l l a r u m frequentíssima". 
10. A s synonyms Linnaeus lists here the Corallium asperum candicans adulterinum 

of Bauhinus c.s., and the Corallium album fragile polyschides of M o r i s o n ; o f the 
latter Linnaeus cites the f igures 24 and 27, w h i c h undoubtedly represent specimens 
of Millepora. F i g . 26 of M o r i s o n on w h i c h Linnaeus 's diagnosis of 1758 was based, 
is not cited here. W h i l s t therefore Linnaeus 's Millepora Alcicornis of 1758 in reality 
is not a Millepora (unless the choice of the t r i v i a l name proves that the W e s t Indian 
branched f o r m was meant), his Millepora alcicornis o f 1767 undoubtedly belongs to 
the genus, and probably is the W e s t Indian d i g i t i f o r m species. 

11. T h e copy o f this w o r k w h i c h was at m y disposal contains the plates only. T h e 
specimen represents the f o r m w h i c h later was described as crustacea, o r moniliformis, 
o r parasitica, on a branch of a Gorgonian. 

12. T h e concept of the species is largely the same as that of Linnaeus (1767). A s i n 
the latter publicat ion the f igures 24 and 27 only are cited f r o m M o r i s o n ' s w o r k . 

13. A c c o r d i n g to Esper f r o m the southern A m e r i c a n islands, and especially f r o m 
Curaçao and St. Eustat ius . Duchassaing & M i c h e l o t t i were the f i rst to l ist this f o r m 
as a species, Millepora digitata. 

14. Esper remarks that this variety comes f r o m the same localities as his variety 
digitata. 

15. Esper states that this variety came f r o m the A m e r i c a n coasts. D a n a (1848) 
was the f irst to regard this f o r m as a species. T h e name Millepora ramosa D a n a , 1848, 
however, is preoccupied by Millepora ramosa F l e m i n g , 1828 (f ide Sherborn, 1930, 

p. 5425). 
16. A c c o r d i n g to E s p e r this variety is f r o m the East Indian coasts. T h e specimen 

is, however, g r o w i n g on Rhipidogorgia flabellum ( L . ) , a W e s t Indian species. M o r e 

over E s p e r identif ies his var. crustacea as the f o r m indicated w i t h δ by Pal las , o f 
w h i c h P a l l a s r e m a r k s : " i n M a r i A n t i l l a r u m frequentíssima". T h e f o r m has not been 
recorded as a species. T h e name crustacea Esper , 1790, is preoccupied by Millepora 
Crustacea Linnaeus, 1758, f r o m the Mediterranean (probably belonging to the algae). 

17. F r o m the W e s t Indies. Esper 's T a b . X X V I : a stone o v e r g r o w n w i t h a layer 
of Millepora f r o m w h i c h d i v i d e d branches take their orig in . 

18. L o c a l i t y : "l 'océan des A n t i l l e s " . 
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19. W i t h a f igure (PI . 3 f ig . 11) of the specimen represented by B l a i n v i l l e (1834). 
20. T h e f igure (PI . L V I I I f ig . 2) represents the branched W e s t Indian f o r m . 
21. W i t h a very good f igure ( P I . 89 f i g . 1). T h e explanation o f this f igure reads: 

" F i g . ι. Millépore corne d'élan, Millepora alcicornis, L i n . D e grandeur naturelle, d'après 
l'échantillon décrit par L a m a r c k et appartenant à l a collection d u Muséum". T h e 
specimen f o r m s an upstanding plate w h i c h i n its m a r g i n a l region shows a great 
number o f short branches. T h e size of the branches indicates, i n connection w i t h the 
general f o r m of g r o w t h , that i t can be nothing else but the W e s t Indian Millepora alci-

cornis. It is interesting to note that i n the f igure o f the strongly enlarged part o f 
the surface (I.e., f ig . 1 b) the gastropores and some of the dactylopores are dist inct ly 
stellate. M i l n e E d w a r d s ( i860, p. 228), i n the synonymy of his species Millepora 
forskali, cites the f igures o f M. alcicornis i n the A t l a s of the Règne A n i m a l as 
representing M. forskali, but gives as local i ty the R e d Sea. 

22. F r o m the W e s t Indies. 
23. F r o m the W e s t Indies, " i n c r u s t i n g Gorgoniae" . T h e name moniliformis D a n a , 

1848, is preoccupied by Millepora moniliformis Rafinesque, 1820 ( f ide Sherborn, 1928, 

p. 4138). 
24. P r o b a b l y f r o m the W e s t Indies. 
25. F r o m the harbour o f Carthagena, E a s t coast o f South A m e r i c a . T h e name 

pumila D a n a , 1848, is preoccupied by Millepora pumila Pal las , 1766, f o r m the M e d i 

terranean (probably belonging to the algae). 
26. F r o m the A n t i l l e s . Palmipora fasciculata Duchassaing was later mentioned by 

Duchassaing & M i c h e l o t t i ( i860, 1864) as Millepora fasciculata. T h e latter name is pre

occupied by Millepora fasciculata L a m a r c k , i 8 i 6 , placed by its author among the 
N u l l i p o r e s . 

27. F r o m the Ant i l l es , " G o r g o n i a s incrustans". 
28. T h e name crista-galli Duchassa ing & M i c h e l o t t i , 1864, is preoccupied by M i l l e -

pora crista galli M o r r e n , 1828 ( f ide Sherborn, 1925, p. 1636). 

29. V e r r i l l regards moniliformis as a f o r m of alcicornis. 
30. F r o m the A b r o l h o s Reefs. 

31. Pourtalès regards as synonyms: alcicornis P a l l a s a 1 and a 2, alcicornis E s p e r 
α and a 2, alcicornis D a n a , alcicornis D u c h . & M i c h . , crista-galli D u c h . & M i c h . , 
delicatula D u c h . & M i c h . , and schrammi D u c h . & M i c h . 

32. A c c o r d i n g to Pourtalès this may be a distinct species, d i f f e r i n g f r o m alcicornis. 

33. T h e f igure on p. 103 shows a specimen w i t h more o r less elk  h o r n shaped 
branches. 

34. F r o m B e r m u d a . 
35. A v e r y good f igure on PI . 20. 

36. Specimens f r o m St. T h o m a s a n d f r o m B e r m u d a . 
37. F r o m St. T h o m a s . 
38. F r o m B e r m u d a . 
39. Specimens f r o m the W e s t Indies. 
40. W i t h a reproduction of the f igure of Agass iz (1880). 

41. T h e f i g u r e (PI . X I I f ig . 1) i n some respects reminds o f typical R e d Sea 
specimens of Millepora dichotoma, as the c o r a l l u m consists of vert ica l plates showing 
the network as commonly found in that species. T h e plates, however, are not parallel , 
so that probably the colony is one of the several g r o w t h f o r m s o f the so highly 
variable M. alcicornis. 

42. F i g . 71 A shows the W e s t Indian branched f o r m : " the pepper c o r a l (Mil lepora 
sp.), often called the staghorn cora l " . 

Geographica l distr ibut ion. A m e r i c a n seas or A m e r i c a n coasts ( P a l l a s , 
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1766; E s p e r , 1 7 9 0 ) ; W e s t Indies ( E s p e r , 1790; D a n a , 1848; H i c k s o n , 

1898 a ) ; A n t i l l e s ( P a l l a s , 1766; L a m a r c k , 1816; Duchassaing, 1850; mate

r i a l i n P a r i s M u s e u m and i n A m s t e r d a m M u s e u m ) ; Carthagena, C o l o m b i a 

( D a n a , 1848; D u c h a s s a i n g & M i c h e l o t t i , 1 8 6 4 ) ; F l o r i d a ( V e r r i l l , 1868; 

A g a s s i z , 1880) ; J a m a i c a (Sloane, 1707) ; H a i t i (mater ia l i n L e i d e n M u 

seum) ; P o r t o R i c o ( V a u g h a n , 1902) ; St. T h o m a s ( D u c h a s s a i n g & M i c h e 

lot t i , 1864; Q u e i c h , 1 8 8 6 ) ; St. E u s t a t i u s ( E s p e r , 1 7 9 0 ) ; Guadeloupe 

( D u c h a s s a i n g & M i c h e l o t t i , 1864; D o l l f u s , 1937; material i n P a r i s M u 

seum) ; Barbados ( B u t s c h , 1939) ; T r i n i d a d ( D u c h a s s a i n g & M i c h e l o t t i , 

1864) ; Curaçao ( E s p e r , 1790; materia l i n L e i d e n M u s e u m a n d i n A m s t e r 

d a m M u s e u m ) ; B e r m u d a ( M o s e l e y , 1876, 1879; Q u e i c h , 1 8 8 6 ) ; P e r n a m 

buco, B a h i a , and A b r o l h o s Reefs ( V e r r i l l , 1868). 

Millepora exaesa Forskâl , 1775 

Millepora exaesa Forskâl , 1775 1 . 

Millepora alcicornis var. nodosa Esper, 1790 2 . 
Millepora Clavaria E h r e n b e r g , 1834 3 . 
Millepora clavaria Dana, 1848, 1849. 
Millepora tuberculosa M i l n e E d w a r d s , 1857 4 . 
Millepora gonagra M i l n e E d w a r d s , i 8 6 0 5 . 
Millepora alicornis var. nodosa M i l n e E d w a r d s , i860. 
Millepora clavaria M i l n e E d w a r d s , i860. 
Millepora exaesa K l u n z i n g e r , 1879 e . 
Millepora exaesa var. incrustans K l u n z i n g e r , 1879. 
Millepora exaesa var. gonagra Klunzinger , 1879. 
Millepora exaesa var. clavaria K l u n z i n g e r , 1879. 

Millepora nodosa Moseley , 1877 7 . 
Millepora nodosa Moseley, 1879 8 · 
Millepora nodosa Moseley, 1880 7 . 
Millepora nodosa Queich, 1886 9 . 
Millepora gonagra Queich, 1 8 8 6 1 0 . 
Millepora exaesa H i c k s o n , 1898 a 1 1 . 
Millepora alcicornis facies "esperi" H i c k s o n , 1898 b 1 2 . 
Millepora gonagra H i c k s o n , 1899. 
Millepora exaesa Faust ino , 1 9 2 7 1 3 . 
Millepora gonagra Faustino, 1927. 
Millepora gonagra E g u c h i , 1 9 3 8 1 4 . 
Millepora gonagra H i r o , 1 9 3 8 1 5 . 
Millepora exaesa Cross land, 1 9 4 1 1 β . 

N O T E S 

ι. R e d Sea. Types in Copenhagen M u s e u m , reexamined by Cross land (194Ο· 
2. A c c o r d i n g to Esper local i ty unknown, but probably f r o m the E a s t Indian seas. 

F i g . 2 c in the present paper shows an outline o f the c o r a l l u m f i g u r e d by Esper . 
3. R e d Sea. Belongs undoubtedly here. E h r e n b e r g notes that it is al l ied to Esper's 

M. alcicornis nodosa. 

4. Described as gonagra i n i860. 
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5. F r o m the R e d Sea. F i g u r e d as tuberculosa in 1857. 
6. R e d Sea. W i t h excellent, concise description. S y n o n y m s : exaesa F o r s k . , clavaria 

E h r . , gonagra M . E . & H . 

7. Moseley (1877, p. 117/118) r e m a r k s : " T h e T a h i t i a n species, of w h i c h the structure 

F i g . 2. Outl ines o f f igures o f Millepora i n 18th century publications, a, K n o r r , 1771, 
T a b . A X I f ig . 4 ; b, Esper, 1790, M i l l e p . T a b . V I I I (Millepora alcicornis var. γ 
plicata) ; c, Esper, 1 7 Ç O , M i l l e p . T a b . I X (Millepora alcicornis var. nodosa). A l l 

f igures reproduced i n half the o r i g i n a l size. 
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is here described, resembles closely in f o r m M. tuberculosa (M. gonagra) f igured 
by M M . E D W A R D S and H A I M E . L i k e this species it never forms foliaceous expansions, 
but is tuberculate and irregular i n shape, and often encrusting, commonly overgrowing 
the dead fronds of Lophoseris cactus, w h i c h is a pr incipal component o f the T a h i t i a n 
reefs. T h e present species seems, however, to d i f f e r f r o m M. tuberculosa i n that its 
calicles are disposed over the surface of the c o r a l l u m i n wel l -marked and separated 
systems, and i n this respect is more closely al l ied to M. plicata, M. foliata, and M. 
Ehrenbergi as described by M M . E D W A R D S and H A I M E . " I n a note M o s e l e y adds that 
mater ia l o f this T a h i t i a n Millepora has been ident i f ied by Brüggemann as M. nodosa. 

T h e passage quoted above occurs in almost the same w o r d s in a later publication 
(Moseley, 1880, p. 13/14). 

8. V e r y c o m m o n on T a h i t i a n reefs. T h e f igure shows that the f o r m belongs to 
exaesa. 

9. F r o m T a h i t i . 
10. F r o m the Phi l ippine Islands and f r o m T a h i t i . 
11. F r o m the R e d Sea, D r . v o n Marenze l ler . 

12. A specimen f r o m F u n a f u t i , o f w h i c h H i c k s o n (1898 b, p. 829) f i rs t r e m a r k s : 
" . . . agrees most closely w i t h the description g iven of Millepora esperi by Duchassaing 
and M i c h e l o t t i " . ( T h i s is a strongly branched "species" w i t h delicate branches). 
H i c k s o n adds, h o w e v e r : " T h e f o r m of the cora l lum is not unl ike that assumed by 
large specimens of Alcyonium digitatum, being th ick ly palmate w i t h short obtuse and 
warty branches" (I.e., p. 829/30). H i c k s o n further comments upon the thickness of 
the c o r a l l u m , so that the f o r m dealt w i t h here undoubtedly belongs to exaesa, it 
corresponds w i t h Esper 's nodosa. P o s s i b l y H i c k s o n really meant the latter f o r m . 

13. Faust ino mentions, beside the Phi l ipp ine Islands, the R e d Sea and T a h i t i , as 
local i ty K a n d a v u ( F i j i Is lands). 

14. F r o m the P a l a o Islands. 

15. F r o m the P a l a o Islands. Unless the Millepora is a n incrustat ion on a dead piece 
o f another coral , H i r o ' s f igure ( P l . I f ig . 3) certainly represents Millepora exaesa. 

16. Comments upon Forskâl's specimens f r o m the R e d Sea and description o f the 
species w i t h notes on variat ion. F igures o f three di f ferent g r o w t h forms on P l . X I I . 
Cross land regards Millepora tuberculosa M . E d w . (M. gonagra M . E d w . ) as a 
synonym of M. exaesa. 

Geographica l d is tr ibut ion. R e d Sea (Forskâl , 1775; E h r e n b e r g , 1834; 

M i l n e E d w a r d s , i 8 6 0 ; K l u n z i n g e r , 1879; H i c k s o n , 1 8 9 8 a ; C r o s s l a n d , 1941 ; 

mater ia l i n P a r i s M u s e u m , i n L e i d e n M u s e u m and i n A m s t e r d a m M u s e u m ) ; 

probably E a s t I n d i a n seas ( E s p e r , 1790) ; " S o u t h S e a " (mater ia l i n A m 

sterdam M u s e u m ) ; P h i l i p p i n e Islands ( Q u e i c h , 1886; F a u s t i n o , 1927) ; 

Pa lao Islands ( E g u c h i , 1938; H i r o , 1 9 3 8 ) ; K a r a k a l o n g Islands (S iboga 

E x p e d i t i o n , Sta . 1 2 9 ) ; Soela B e s i (S iboga E x p e d i t i o n , Sta. 1 9 3 ) ; T a a m 

(Siboga E x p e d i t i o n , Sta. 2 5 2 ) ; F u n a f u t i ( H i c k s o n , 1898 b) ; F i j i Islands 

( F a u s t i n o , 1927) ; T a h i t i (Mose ley , 1877, 1879, 1880; Q u e i c h , 1 8 8 6 ) ; P a u -

motu Islands (Agass iz , 1903). 

T h e r e is a specimen of Millepora exaesa i n the P a r i s M u s e u m w h i c h on 

its label bears the locality " l i e s S a n d w i c h " . A s E d m o n d s o n (1928) remarks 

that Millepora does not occur i n the H a w a i i a n Islands it is improbable that 

the specimen real ly is f r o m this locality. P r e v i o u s l y also M o s e l e y (1877, 
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p. 117) r e m a r k e d that Millepora "apparently does not occur at the S a n d w i c h 

Islands, the water being too cold for i t . " 

M o s e l e y (1877, ι879> i 8 8 o ) stated that "Millepora nodosa" (the name is a 

s y n o n y m o f M. exaesa) is a very c o m m o n coral on the T a h i t i a n reefs. It is 

not mentioned f r o m T a h i t i by C r o s s l a n d (1928) , who commented upon 

the various forms of Millepora f o u n d on the reefs of this i s land. 

Millepora dichotoma Forskâl , 1775 

Millepora dichotoma Forskâl , 1775 1 · 
Millepora cancellata E h r e n b e r g , 1834 2 . 
Millepora reticularis M i l n e E d w a r d s , i860 3 . 
Millepora cancellata M i l n e E d w a r d s , i860. 
Millepora dichotoma K l u n z i n g e r , 1879 4 . 
Millepora dichotoma var. reticularis K l u n z i n g e r , 1879. 
Millepora dichotoma H i c k s o n , 1898 a 5 . 
? Millepora alcicornis facies "ramosa" H i c k s o n , 1898 
? Millepora dichotoma H i c k s o n , 1898 b 7. 
? Millepora alcicornis H i c k s o n , 1898 b 8. 
Millepora alcicornis facies dichotoma H i c k s o n , 1899 9 . 
Millepora dichotoma Gravier , 1911 1 0 . 
? Millepora dichotoma B a r k e r , 1 9 2 5 1 1 . 

Millepora dichotoma Cross land, 1 9 4 1 1 2 . 

N O T E S 

ι. R e d Sea. Types in Copenhagen M u s e u m , reexamined by Cross land ( 1 9 4 1 ) · 
2. R e d Sea. Ehrenberg 's statement "cancel latoramosa" proves that the f o r m belongs 

here. 
3. F r o m the R e d Sea. T h e specimens i n the P a r i s M u s e u m show the characters of 

dichotoma. 
4. R e d Sea. W i t h excellent, concise description. K l u n z i n g e r was the f i rst to realize 

that reticularis M . E d w . is a synonym of dichotoma F o r s k . 
5. F r o m the R e d Sea, D r . v o n Marenze l ler . W i t h o u t any remarks on the f o r m o f 

the specimen, but the local i ty proves the identity. 
6. Specimen f r o m F u n a f u t i . " T h e stem divides into branches in a vert ical plane, 

w h i c h freely anastomose, f o r m i n g a widemeshed network 10 inches in height". 
( H i c k s o n , 1898 b, p. 828). T h i s points to M. dichotoma, but it is not impossible that 
the materia l belonged to M. tenella. 

7. H i c k s o n states that M. dichotoma is regarded as a synonym o f M. ramosa by 
some authors. 

8. Specimen f r o m R o t u m a . " T h e branches are disposed in a single plane and freely 
anastomose, their average thickness being about 5 m m " ( H i c k s o n , 1898 b, p. 831). T h i s 
points to M. dichotoma, but may more o r less apply to M. tenella too. 

9. H i c k s o n , 1899, P L X I I f ig . 1. F r o m N e w B r i t a i n , N e w Guinea, L o y a l t y Islands, 
or "elsewhere". T h e g r o w t h f o r m of the f igured specimen reminds strongly of that 
of many colonies f r o m the R e d Sea. T h e tips o f the branches only, w h i c h are less 
rounded than generally i n M. dichotoma, remind in some way o f those of M. tenella. 
T h e cancellated g r o w t h f o r m o f the colony, however, excludes the identity w i t h 
M. tenella. 

10. F r o m the G u l f of A d e n . G r a v i e r (1911, p. 91) gives a v e r y clear and distinct 
descr ipt ion: " . . . i ls sont formés essentiellement de plaques faisant entre elles u n angle 
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très aigu et soudées par leur base... L a partie supérieure, plus mince, est formée par 
les ramif icat ions dichotomes présentant entre elles de nombreuses soudures qui 
dessinent des mail les très irrégulières dans l a plaque ellemême. L e s branches sont 
généralement u n peu aplaties et disposées sensiblement dans un même plan. Quelques 
rares ramif icat ions sont plus o u moins inclinées sur l 'ensemble, parfois presque 
normales. ' 

11. F r o m the N e w Hebrides . N a m e only. It is quite uncertain whether the specimen 
belonged to M. dichotoma or to M. tenella. 

12. Comments upon the description and the specimens of Forskâl f r o m the R e d 
Sea. W i t h cr i t i ca l regards concerning Vaughan's specimen o f "M. dichotoma", w h i c h 
i n the present paper is regarded as a representative of the species Millepora tenella 
O r t m . 

Geographica l dis t r ibut ion . R e d Sea (Forskâl , 1775; E h r e n b e r g , 1834; 

M i l n e E d w a r d s , i 8 6 0 ; K l u n z i n g e r , 1879; H i c k s o n , 1898 a ; C r o s s l a n d , 1941 ; 

material i n P a r i s M u s e u m , i n L e i d e n M u s e u m a n d i n A m s t e r d a m M u s e u m ) ; 

G u l f o f A d e n ( G r a v i e r , 1911; material i n P a r i s M u s e u m ) ; N e w B r i t a i n 

group ( H i c k s o n , 1899) ; ? N e w H e b r i d e s ( B a r k e r , 1925) ; ? F u n a f u t i and ? 

R o t u m a ( H i c k s o n , 1898 ft). 

Millepora squarrosa L a m a r c k , 1816 

Millepora squarrosa L a m a r c k , 1816 1 . 
Palmipora squarrosa B l a i n v i l l e , 1834. 
Millepora squarrosa Deshayes & M i l n e E d w a r d s , 1836. 
Millepora squarrosa Dana, 1848. 
Palmipora squarrosa Duchassaing, 1850. 
Palmipora tuberculata Duchassaing, 1850 2 . 
Millepora squarrosa Dana, 1859. 
? Millepora folliata M i l n e E d w a r d s , i860 3 . 
Millepora squarrosa M i l n e E d w a r d s , i 8 6 0 4 . 
Millepora squammosa M i l n e E d w a r d s , i 8 6 0 5 . 
? Millepora foliata Duchassaing & M i c h e l o t t i , 1864. 
Millepora tuberculata Duchassaing & M i c h e l o t t i , 1864. 
Millepora faveolata Duchassaing & M i c h e l o t t i , 1864 °. 
Millepora striata Duchassaing & M i c h e l o t t i , 1864 7 . 
? Millepora Braziliensis V e r r i l l , 1868 8 . 
? Millepora Foliata Duchassaing, 1870. 

Millepora Tuberculata Duchassaing, 1870. 
Millepora Taveolata Duchassaing, 1870. 
Millepora Striata Duchassaing, 1870. 
Millepora squarrosa V e r r i l l , 1872. 
Millepora tuberculata H i c k s o n , 1898 a. 
Millepora striata H i c k s o n , 1898 a. 
? Millepora Braziliensis V e r r i l l , 1901. 
? Millepora alcicornis palmate f o r m Butschj 1939 9 . 

N O T E S 

ι. Concerning the locality L a m a r c k states: " J e le crois des mers de l 'Amérique". 

T h e g r o w t h f o r m is characterized as having "expansions aplaties et subfoliacées". T y p e 



T H E S P E C I E S P R O B L E M I N M I L L E P O R A 33 

specimen in the P a r i s M u s e u m (cf. P l . V I I I i n the present paper). A specimen in the 

L e i d e n M u s e u m , without indicat ion of locality, and w i t h the same characters as the 

type specimen, is f r o m the W e s t Indies, as it contained a few shells of mol lusks 

peculiar to that region. 

2. T h e "species" Millepora tuberculata is f i g u r e d by Duchassaing & M i c h e l o t t i 

(1864, P l . X I f ig . 4). T h i s f igure represents a young colony w i t h crowded paral lel 

vert ical plates. T h e edges of the plates are d i v i d e d into numerous smal l tips w h i c h 

may be the beginnings of branches. T h e latter character points to Millepora alcicornis, 

but the g r o w t h f o r m i n general corresponds more closely w i t h that of M. squarrosa. 

3. L o c a l i t y unknown. M i l n e E d w a r d s ( i860, p. 226) gives the f o l l o w i n g description 

of the type specimen : " P o l y p i e r en touffe composé de grandes feuilles subplanes et 

dressées, qui sont remarquablement minces près des bords et se divisent en beaucoup 

de lobes disposés irrégulièrement". T h e type specimen seems no more to be present 

in the collections of the P a r i s M u s e u m , so that I cannot prove its identity w i t h M. 

squarrosa, though the numerous i r r e g u l a r l y disposed lobes strongly point in this 

direction. T h e name "folliata" is a misprint f o r for "foliata", i n the index of M i l n e 

E d w a r d s ' s w o r k the latter spelling is given. 

4. L o c a l i t y unknown. T h e description undoubtedly was made after the large colony 

in the P a r i s M u s e u m : " P o l y p i e r en touffe composée de feuilles dressées, contournées 

vers le bord, et donnant naissance à une mult i tude de crêtes o u de lames verticales, 

tuberculifères, dont les principales sont coalescentes, de façon à réunir entre elles les 

feuilles vois ines; parfo is ces crêtes sont remplacées par des séries de tubercules". 

( M i l n e E d w a r d s , i860, p. 227). A part of this large colony, w h i c h certainly may be 

regarded as L a m a r c k ' s type specimen, is represented o n P l . V I I I of the present paper. 

5. M i s p r i n t f o r squarrosa. 

6. I n the short description the f o r m is characterized as being of a platelike g r o w t h 

w i t h ridges. It is placed by Duchassaing & M i c h e l o t t i (1864) i n the same group as 

their M. striata. These data point to the identity of M. faveolata w i t h M. squarrosa. 

y. T h i s f o r m undoubtedly belongs to M. squarrosa. T h e f igure (Duchassaing & 

M i c h e l o t t i , 1864, P L X I f ig . 8) represents a smal l fragment o f a colony w i t h more or 

less longi tudinal ridges. 

8. V e r r i l l ' s description is rather dubious: " C o r a l l u m f o r m i n g large, i r r e g u l a r l y 

lobed and branched masses, the branches erect, angular or flattened, o r f o r m i n g broad, 

convoluted and folded, rough plates, w i t h acute edges and summits, the sides covered 

w i t h sharp, i rregular , angular, crestshaped and conical prominences v a r y i n g much 

i n size and elevation, often becoming continuous ridges, usual ly standing at right

angles to the sides o f the branches; . . . " (I.e., p. 363). M o s t characters point to the 

identity w i t h M. squarrosa, but it is not impossible that the description refers to a 

platelike g r o w t h of M. alcicornis, as that of P l . X I V f i g , 3 in the present paper. 

9. P r o b a b l y this f o r m belongs to M. squarrosa, whi ls t then Butsch's flabellate f o r m 

may belong to M. complanata. F r o m his notes and f igures, however, no definite con

c lus ion can be made. 

Geographica l distr ibut ion. A m e r i c a n seas ( L a m a r c k , 1816) ; A n t i l l e s 

(Duchassa ing , 1850) ; Bel ize , H o n d u r a s (materia l i n P a r i s M u s e u m ) ; ? B a r 

bados ( B u t s c h , 1939) ; Curaçao (Duchassa ing & M i c h e l o t t i , 1864) ; V e n e 

zuela (material i n A m s t e r d a m M u s e u m ) ; ? P e r n a m b u c o a n d ? A b r o l h o s 

Reefs ( V e r r i l l , 1868). 

Zoologische Verhandelingen, ι 3 
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Millepora complanata L a m a r c k , 1816 

Millepora alcicornis y Pal las , 1766 1 . 
T a b . A X I f i g . 4 K n o r r , 1771 2 . 
Millepora alcicornis var. y plicata Esper , 1790 3 . 
Millepora complanata L a m a r c k , 1816 4 . 
Palmipora complanata B l a i n v i l l e , 1834. 
Millepora complanata Deshayes & M i l n e E d w a r d s , 1836. 
Millepora plicata D a n a , 1848 5 . 
Millepora complanata D a n a , 1848. 
Palmipora complanata Duchassaing, 1850. 
Millepora plicata Dana, 1859. 
Millepora complanata D a n a , 1859. 
Millepora complanata M i l n e E d w a r d s , i860. 
Millepora plicata M i l n e E d w a r d s , i860. 
Millepora complanata Duchassaing & M i c h e l o t t i , i860, 1864. 
Millepora plicata Duchassaing & M i c h e l o t t i , i860, 1864. 
Millepora rugosa Duchassaing & M i c h e l o t t i , 1864 e . 
Millepora sancta Duchassaing & M i c h e l o t t i , 1864 7 . 
Millepora Rugosa Duchassaing, 1870. 
Millepora Complanata Duchassaing, 1870. 
Millepora Plicata Duchassaing, 1870. 
Millepora Sancta Duchassaing, 1870. 
Millepora plicata Pourtalès, 1871 8 . 
Millepora plicata V e r r i l l , 1872. 
Millepora complanata V e r r i l l , 1872 9 . 
Millepora complanata H i c k s o n , 1898 o 1 0 . 
Millepora alcicornis variety w i t h flabellate f ronds V a u g h a n , 1902. 
Millepora alcicornis forme plicata D o l l f u s , 1936. 
? Millepora alcicornis flabellate f o r m B u t s c h , 1 9 3 9 1 1 . 

Millepora H y m a n , 1 9 4 0 1 2 . 

N O T E S 

ι. N o locality given. 
2. T h e copy o f this w o r k w h i c h was at m y disposal contains the plates only. F i g . 2 a 

i n the present paper shows a n outline of the c o r a l l u m f igured by K n o r r . 

3. E s p e r mentions a specimen f r o m S u r i n a m . Esper's f igure is represented in 
outline i n f i g . 2 & o f the present paper. D a n a (1848) was the f i rs t to regard this f o r m 
as a species, Millepora plicata. 

4. L a m a r c k gives as l o c a l i t y : " les mers de l 'Amérique". A s synonyms L a m a r c k 
mentions M o r i s o n ' s f i g . 26, adding " n o n bene" ( w h i c h is entirely dif ferent f r o m 
L a m a r c k ' s complanata), Sloane's P I . 17 f ig . 1 ( w h i c h again is dif ferent f r o m L a m a r c k ' s 
complanata), K n o r r ' s P l . A X I f i g . 4, and Esper 's P L 8. T h e latter t w o i n every 
respect correspond w i t h L a m a r c k ' s complanata. 

5. L o c a l i t y not given. Dana's specimen " i s a c lump of erect fo l ia , some o f w h i c h 
are f i f teen inches h i g h and s ix o r eight wide, and remarkable f o r being quite thin, 
and f o r two inches f r o m the m a r g i n more o r less translucent". (Dana, 1848, p. 546). 
T h e thinness proves the identity w i t h M. complanata or w i t h M. squarrosa. A p p a r e n t l y 
the plate-like growths had a smooth surface, not possessing ridges o r tubercles, 
otherwise the term " translucent" w o u l d not have been appropriate. T h e specimen 
consequently must have been a Millepora complanata. 

6. Section C o f Duchassaing & M i c h e l o t t i (1864) embraces the "species ramis 
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coalescentibus f enestratae vel cancellatae" : M. digitata, M. rugosa, M. carthaginiensis, 
M. trinitatis, and M. fenestrata. M o s t of these are forms of Millepora alcicornis, but 
the f igure of M. rugosa (I.e. P l . X I f ig . 3) shows a l l the salient characters of M. 
complanata. 

7. Duchassaing & Michelot t i ' s note " f e u i l l e large et continue" decidedly points to 
the identity w i t h M. complanata. 

8. Pourtalès regards as synonyms: alcicornis var. γ plicata Esper, ? complanata of 
L a m a r c k , D a n a , M i l n e E d w a r d s and Duchassaing & M i c h e l o t t i , ? foliata o f M i l n e 
E d w a r d s and Duchassaing & M i c h e l o t t i , ? faveolata D u c h . & M i c h . , striata D u c h . & 
M i c h . , and ? tuberculata D u c h . 

9. V e r r i l l a d d s : " A variety of plicata. ( ? ) " . 
10. Specimens f r o m the W e s t Indies. 
11. T h i s may be M. complanata, and Butsch's palmate f o r m may be M. squarrosa. 

T h e data are not suff ic ient to reach a definite decision. 
12. T h e f igure ( H y m a n , 1940, f ig . 137) shows the " t y p i c a l flabellate shape". 

Geographical distr ibut ion. A m e r i c a n seas ( L a m a r c k , 1816) ; W e s t Indies 

( H i c k s o n , 1 8 9 8 a ) ; A n t i l l e s (Duchassa ing , 1850; materia l i n P a r i s M u s e u m 

and i n A m s t e r d a m M u s e u m ) ; H a i t i (mater ia l i n L e i d e n M u s e u m ) ; P o r t o 

R i c o ( V a u g h a n , 1 9 0 2 ) ; Guadeloupe ( D o l l f u s , 1937) ; Hes des Saintes, o f f 

Guadeloupe ( D u c h a s s a i n g & M i c h e l o t t i , 1864) ; Barbados ( B u t s c h , 1939) ; 

Curaçao ( D u c h a s s a i n g & M i c h e l o t t i , 1864; material i n A m s t e r d a m M u 

s e u m ) ; S u r i n a m ( E s p e r , 1790). 

Millepora platyphylla H e m p r i c h & E h r e n b e r g , 1834 

Millepora complanata E h r e n b e r g , 1834 1 . 

Millepora platyphylla H e m p r i c h & E h r e n b e r g in Ehrenberg , 1834 2 . 
? Millepora porulosa Ehrenberg , 1834 3 . 
Millepora complanata D a r w i n , 1842 4 . 
Millepora squarrosa β incrassata D a n a , 1848, 1849 5 . 
Millepora platyphylla D a n a , 1848, 1849 6 . 
Millepora platyphylla β truncata D a n a , 1848, 1849 7 . 
? Millepora porulosa Dana, 1848. 
Millepora verrucosa M i l n e E d w a r d s , 1857. 
Millepora squarrosa var. incrassata Dana, 1859. 
Millepora platyphylla Dana, 1859. 
Millepora Ehrenbergi M i l n e E d w a r d s , i860 8 . 
Millepora verrucosa M i l n e E d w a r d s , i 8 6 0 9 . 
Millepora platyphylla M i l n e E d w a r d s , i860. 
Millepora Incrassata M i l n e E d w a r d s , i860. 
Millepora insignis V e r r i l l , 1864 1 0 . 
Millepora platyphylla V e r r i l l , 1872. 
Millepora platyphylla K l u n z i n g e r , 1 8 7 9 1 1 . 
Millepora platyphylla var. glabrior K l u n z i n g e r , 1 8 7 9 1 2 . 
Millepora verrucosa Forbes, 1885 1 3 . 
Millepora plicata H i c k s o n , 1 8 8 8 1 4 . 
Millepora plicata H i c k s o n , 1 8 8 9 1 5 . 
Millepora platyphylla O r t m a n n , 1892 1 β . 
Millepora platyphylla var. verrucosa O r t m a n n , 1892 1 β . 
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Millepora plicata H i c k s o n , 1898 a. 
Millepora verrucosa H i c k s o n , 1898 a. 
Millepora alcicornis facies "complanata" H i c k s o n , 1898 b 17'. 
Millepora alcicornis faciès "plicata" H i c k s o n , 1898 b 1 8 . 
Millepora alcicornis facies complanata H i c k s o n , 1899 l 9 . 
Millepora alcicornis facies verrucosa H i c k s o n , 1899 2 0 . 
Millepora alcicornis facies nodosa H i c k s o n , 1899 2 1 . 
Millepora verrucosa K i r k p a t r i c k , 1902. 
Millepora complanata Wood-Jones , 1907, 1 9 1 0 2 2 . 
? Millepora verrucosa W o o d - J o n e s , 1907, 1 9 1 0 2 3 . 

Millepora platyphylla Vaughan, 1918 2 4 . 
Millepora truncata V a u g h a n , 1918, 1919 2 5 . 
Millepora truncata M a y o r , 1 9 2 4 2 6 . 
Millepora truncata Barker , 1925. 
Millepora truncata H o f f m e i s t e r , 1925 2 7 . 
Millepora platyphyllia H o f f m e i s t e r , 1925 2 7 . 
Millepora incrassata H o f f m e i s t e r , 1925 2 7 . 
Millepora of the facies truncata Crossland, 1927 2 8 . 
Millepora of the honeycomb facies Crossland, 1927 2 S . 
Millepora alcicornis facies truncata Crossland, 1928 2 0 . 
Millepora "platyphylla" U m b g r o v e , 1 9 2 8 3 0 . 
Millepora "truncata" U m b g r o v e , 1 9 2 8 3 1 . 
Millepora truncata H o f f m e i s t e r , 1929 3 2 . 
Millepora alcicornis Crossland, 1931 2 9 . 
Millepora platyphylla Y a b e & Sugiyama, 1933 3 3 . 
Millepora truncata Y a b e & Sugiyama, 1933, 1935 a, b 34. 
M i l l e p o r a cfr . platyphyllia Y a b e & Sugiyama. 1935 a, b 3B. 
Millepora sp. Sewell , 1935 
Millepora complanata Sewell , 1 9 3 6 3 7 . 
Millepora alcicornis f o r m a platyphylla Boschma, 1936 2 S . 
Millepora cf. platyphylla Y a b e & Sugiyama, 1937 3 9 . 
Millepora truncata Yabe & Sugiyama, 1937 3 t ) . 
Millepora truncata H i r o , 1938 4 0 . 
Millepora platyphylla Crossland, 1941 4 1 . 
Millepora f o r m truncata Crossland, 1948. 

N O T E S 

ι. F r o m the R e d Sea. T h e description proves that platyphylla is meant. 
2. F r o m the R e d Sea. Is not strongly di f ferent f r o m Ehrenberg 's complanata, for 

he remarks (I.e., p. 125): " A n rectius complanatae varietas β?". 
3. F r o m the R e d Sea. E h r e n b e r g r e m a r k s : " a n rectius M. complanata 7?" , w h i c h 

points to the identity w i t h platyphylla. T h e w o r d "subret iculat is" i n the diagnosis, 
however, might be an indication that porulosa is a synonym of dichotoma F o r s k . 

4. F r o m the Cocos K e e l i n g Islands and f r o m the M a l d i v e s . D a r w i n states that 
it grows in thick vert ical plates, intersecting each other at various angles, f o r m i n g 
an exceedingly strong honey-combed mass. 

5. F r o m the P a u m o t u A r c h i p e l a g o . I n 1859 D a n a lists this f o r m stil l , as " v a r . 
incrassata". It was given the rank of species, Millepora incrassata, by M i l n e E d w a r d s 
( i860) . 

6. Dana's specimens came f r o m the F i j i Islands. 
7. F r o m the F i j i Islands. T h e f i rst record of Millepora truncata as a species is 

by V a u g h a n (1918). Millepora truncata V a u g h a n , 1918, as wel l as Dana's name of 
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the var iety truncata, are preoccupied by Millepora truncata Pal las , 1766, f r o m the 
Mediterranean (probably belonging to the algae). 

8. R e d Sea. H a s the characters of "verrucosa" " . . . une mult i tude de petites 
bosselures mammiillaires qui sont souvent diposées en séries rameuses et qui portent 
chacune un calice principal entouré d'un cercle de cinq ou s ix calices plus petits; . . ." 
( M i l n e E d w a r d s , i860, p. 226). 

9. F r o m the Seychelles and f r o m the R e d Sea. T h e name was already given i n 
1857 in the explanation o f the f igure. T h e name verrucosa M i l n e E d w a r d s , 1857, is 
preoccupied by Millepora verrucosa M e u s c h e n , 1787 (f ide Sherborn, 1902, p. 1038). 

10. F r o m the K i n g s m i l l Islands. Descr ipt ion o f the c o r a l l u m : " C o r a l l u m f o r m i n g 
large, meandering plates, g i v i n g o f f smaller plates at right angles to their s u r f a c e ; 
the edges are thick, obtuse, often lobed, and sometimes d i v i d e d into short, i r r e g u l a r 
branches, obtuse at the ends ; surface i rregular , covered w i t h smal l Verrucae". ( V e r r i l l , 
1864, p. 59). 

11. W i t h excellent, concise description. S y n o n y m s : platyphylla E h r . , ? platyphylla 
D a n a , verrucosa M . E . & H . , complanata E h r . (? non L a m k . ) , Ehrenbergi M . E . & H . 

12. Synonyms : ehrenbergi M . E . & H . , complanata E h r . 
13. F r o m the Cocos K e e l i n g Islands, ident i f ied by R i d l e y and Queich. 
14. F r o m Tal isse Island, N o r t h Celebes. " . . . seems to correspond very closely w i t h 

the M. plicata of M I L N E E D W A R D S " . ( H i c k s o n , 1888, p. 193). 

15. F r o m N o r t h Celebes. " . . . i n the f o r m of f o u r leaves or plates w i t h their upper 
edges s l ight ly turned over towards the deeper water". ( H i c k s o n , 1889, p. 128). 

16. F r o m D a r es Salaam. O r t m a n n remarks that the Strasbourg M u s e u m has a 
specimen o f the var. verrucosa f r o m M a u r i t i u s . 

17. F r o m F u n a f u t i . 
18. F r o m R o t u m a . 

19. H i c k s o n , 1899, P l . X I I f ig . 2, P l . X I I I f ig . 3, P l . X I I I f ig . 4. T h e latter is a 
typical platyphylla, the f o r m e r two are somewhat div ided at their free margins. F r o m 
N e w B r i t a i n , N e w Guinea, L o y a l t y Islands, o r "elsewhere". 

20. H i c k s o n , 1899, P L X V f ig . 8. F r o m N e w B r i t a i n , N e w Guinea, L o y a l t y Islands, 
o r "elsewhere". 

21. H i c k s o n , 1899, P l . X I V f ig . 6, P l . X V f ig . 7. A specimen according to H i c k s o n 
consisting part ly of complanata, of verrucosa, and o f nodosa. T h e part named by 
H i c k s o n "verrucosa" has the appearance o f nodosa M . E d w . , but is an incrustation 
over another coral . T h e part named "nodosa" is s imi lar to the specimen of verrucosa 
of H i c k s o n ' s P l . X V f ig . 8. F r o m N e w B r i t a i n , N e w Guinea, L o y a l t y Islands, o r 
"elsewhere". 

22. F r o m the Cocos K e e l i n g Islands. "Millepora Colony of the T y p e named com-

planata." (Wood-Jones , 1910, f ig . 34). 
23. F r o m the Cocos K e e l i n g Islands. Perhaps W o o d - J o n e s used the name verrucosa 

f o r M. nodosa, a synonym ο ƒ M. exaesa (as H i c k s o n , 1899), as he distinguishes the 
g r o w t h f o r m verrucosa f r o m complanata. 

24. Wood-Jones 's specimen of "complanata" f r o m the Cocos K e e l i n g Islands. 
25. F r o m M u r r a y Is land ( A u s t r a l i a ) . 
26. F r o m Samoa. Specimen w i t h more or less lobate free m a r g i n . 
27. F r o m Samoa. H o f f m e i s t e r remarks that truncata D a n a is the same as 

"platyphyllia" D a n a , the latter being di f ferent f r o m "platyphyllia" E h r e n b e r g . A s far 
as concerns truncata it is stated: " T h e species is s imi lar to M. incrassata D a n a , but 
d i f fers f r o m it by its smaller gastropores". ( H o f f m e i s t e r , 1925, p. 82). 

28. F r o m the Marquesas Islands. 
29. Cross land writes that i n T a h i t i Millepora alcicornis g rows i n f ive fac ies: (1) 

simple incrustations, (2) incrustations w i t h upright spatulate branches, the facies 
named truncata, (3) foliose branches, (4) plates f o r m i n g a honeycomb facies, (5) 
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amorphous masses of smal l size. F a d e s (4) indicates favourable conditions. P r o b a b l y 
a l l these facies mentioned by Cross land belong to M. platyphylla, o f w h i c h then 
facies (4) is the typical g r o w t h f o r m . T h e specimens present considerable variety in 
shape, as Crossland's figures show. T h e explanation of the figures in Crossland's 
1928 paper contains a number of e r r o r s ; a corrected explanation of these figures is 
g iven i n a later paper (Crossland, 1931). O f the two specimens of Crossland's f ig . 10, 
corals f r o m the surf-swept reef-edge, the left was part ia l ly sheltered in a cranny 
and began to send up plates; this specimen has already the typical g r o w t h f o r m of 
M. platyphylla. T h e r ight specimen of f ig . 10 is an amorphous crust. F i g . 11 represents 
the leafy f o r m f r o m the lagoon. Its base is an incrustation over a dead Acropora, the 
free ends are g r o w i n g out i n the typical manner of M. platyphylla. A t f i rst sight the 
colony reminds somewhat of M. dichotoma, but the branching f o r m clearly is the 
result of the uncommon substratum. T h e explanation of f ig . 12 ( in 1931) reads: " A 
second lagoon f o r m , g r o w i n g i n the f o r m of upright plates. T h i s specimen has been 
part ly k i l l e d by the accumulat ion of sand, and the edge is changing to a leafy f o r m . " 
T h e reduction i n size o f the specimen of f ig . 12 is not indicated. In a l l probabi l i ty 
it is again a M. platyphylla. F i g . 14, w h i c h shows a specimen reduced to a scale some
what more than one t h i r d of the or ig ina l size, on account of this reduction again 
appears to present some likeness to M. dichotoma. I n the left hal f of the f igure the 
branching mode of g r o w t h prevails, in the r ight hal f there is a strong tendency f o r 
the f o r m a t i o n of broader plates. I n a l l probabil i ty this leafy f o r m f r o m the lagoon too 
is a specimen of M. platyphylla. It has developed i n much quieter water than the 
typical f o r m of this species (which is found especially on the edge of the reef i n 
the strong s u r f ) . 

In the text of the later paper an important note is given concerning the comparison 
of the M i l l e p o r e s in T a h i t i w i t h those o f the R e d Sea (Cross land, 1931, p. 353) : 
" I t seems, too, that var iabi l i ty is specially great in T a h i t i — compare the monospecific 
genus Millepora. I n the R e d Sea I found only three f o r m s : (1) thin paral le l netted 
plates, of a y e l l o w - b r o w n colour, and (2) sol id i r regular plates, resembling the 
M. platyphyllia f r o m Cocos K e e l i n g A t o l l f igured by V a u g h a n (1918, pi . 93), but 
never attaining the size given by W o o d - J o n e s , and always of a l ight greenish-grey 
c o l o u r ; (3) honeycomb facies, w i t h no intermediates. H e r e in T a h i t i the genus is far 
more variable, compris ing the four distinct forms I have already described, and a 
f i f t h , massive f o r m , whi le intermediates between a l l f ive are easily found." A s far 
as concerns the R e d Sea forms of Millepora, Cross land (1941) distinguishes the three 
species M. dichotoma (the paral lel netted plates), M. exaesa (a nodose f o r m not 
mentioned above), and M. platyphylla (the f o r m w i t h sol id plate-like g r o w t h ) . T h e 
"honeycomb facies" here is no more mentioned separately, Cross land (1941) remarks 
that the vert ical plates when f u l l y g r o w n may f o r m a sort of gigantic i r regular 
honeycomb. 

30. B a y of Batavia . N a m e given to the larger colonies of plate-like growth. 
31. B a y of Batav ia . N a m e given to the smaller colonies of plate-like growth. 
32. F r o m T a h i t i . 
33. F r o m the B o r o d i n o , B o n i n , and R y u k y u Islands, and F o r m o s a . 
35. F r o m the B o n i n and the R y u k y u Islands. 
36. F r o m the N i c o b a r Islands. T h e colonies are described as " a branching plate

l ike g r o w t h " (Sewel l , 1935, p. 493). 
37. F r o m H o r s b u r g h or G o i f u r f e h e n d u A t o l l , M a l d i v e Islands. 
38. F r o m the B a y of Batavia . 
39. F r o m the Japanese region. 
40. F r o m the P a l a o Islands. 
41. F r o m the R e d Sea. 
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Geographica l distr ibut ion. R e d Sea ( E h r e n b e r g , 1834; M i l n e E d w a r d s , 

i 8 6 0 ; K l u n z i n g e r , 1879; Cross land, 1941 ; material i n P a r i s M u s e u m and 

i n L e i d e n M u s e u m ) ; D a r es S a l a a m ( O r t m a n n , 1892) ; Seychelles ( M i l n e 

E d w a r d s , i 8 6 0 ) ; M a l d i v e Islands ( D a r w i n , 1842 ; Sewel l , 1936) ; N i c o b a r 

Islands (Sewel l , 1 9 3 5 ) ; Cocos K e e l i n g Islands ( D a r w i n , 1842; F o r b e s , 

1885; W o o d  J o n e s , 1907, 1910; V a u g h a n , 1918) ; B a y of B a t a v i a ( U m b 

grove, 1928; B o s c h m a , 1936; material i n L e i d e n M u s e u m ) ; Soela B e s i ( S i 

boga E x p e d i t i o n , Sta. 103) ; Saleyer (S iboga E x p e d i t i o n , Sta. 213) ; B i 

nongka ( S i b o g a E x p e d i t i o n , Sta. 2 1 9 ) ; Soembawa ( S i b o g a E x p e d i t i o n , 

Sta. 3 1 3 ) ; N o r t h Celebes ( H i c k s o n , 1888, 1 8 8 9 ) ; M o l u c c a s (mater ia l i n 

L e i d e n M u s e u m ) ; P a l a o Islands ( H i r o , 1938) ; M u r r a y Is land, A u s t r a l i a 

( V a u g h a n , 1918, 1919) ; N e w B r i t a i n group ( H i c k s o n , 1899) ; N e w H e b r i d e s 

( B a r k e r , 1 9 2 5 ) ; F u n a f u t i ( G a r d i n e r , 1898; H i c k s o n , 1898 b) ; R o t u m a 

( H i c k s o n , 1898 b) ; F i j i Islands ( D a n a , 1848) ; S a m o a ( M a y o r , 1924; H o f f 

meister, 1925) ; K i n g s m i l l Islands ( V e r r i l l , 1864) ; S o l o m o n A t o l l , Chagos 

Islands ( G a r d i n e r , 1 9 3 6 ) ; T a h i t i ( C r o s s l a n d , 1928; H o f f m e i s t e r , 1 9 2 9 ) ; 

P a u m o t u Islands ( D a n a , 1848) ; Marquesas Islands ( C r o s s l a n d , 1927, 1948) ; 

B o r o d i n o Isands, B o n i n Islands, R y u k y u Islands, Japanese region ( Y a b e & 

S u g i y a m a , 1933, 1935 a, 1935 fr, 1937). 

Millepora intricata M i l n e E d w a r d s , 1857 

Millepora intricata M i l n e E d w a r d s , 1857, i 8 6 0 1 . 
Millepora intricata V e r r i l l , 1864 2 . 
Millepora intricata Queich, 1886 3 . 
Millepora ramosa S a v i l l e  K e n t , 1893 4 · 
Millepora intricata Faustino, 1927. 
Millepora intricata T h i e l , 1933 5 . 

N O T E S 

1. L o c a l i t y unknown. T h e type specimen, a f a i r l y large colony i n the P a r i s 
M u s e u m , was excellently described by M i l n e E d w a r d s ( i860, p. 229^0) : " P o l y p i e r 
trèsrameux, en touffes irrégulières. L e s branches subcylindriques, divergentes dans 
tous les sens et se confondant a u x points de rencontre, de façon à f o r m e r un assemblage 
inextricable de ret iculat ions; et à ne pas donner naissance à des lames f rondi formes. 
Calices trèspetits. Branches ayant généralement environ 5 millimètres de large sur 
4 d'épaisseur." 

2. F r o m the Phi l ippine Islands. 
3. F r o m A m b o i n a . 

4. F r o m the Great B a r r i e r Reef o f A u s t r a l i a . " T h i s species may be readi ly 
distinguished by the more slender, cyl indrica l , contour of its closelycrowned r a m i 

fications, and by its thick, bushlike habit o f growth, as compared w i t h the compressed 
palmate growthplan of Millepora alcicornis" ( S a v i l l e  K e n t , 1893, p. 19). C f . I.e., 
pl . X no. ι. (Sav i l l e Kent ' s M. alcicornis is M. tenella). 

5. F r o m the Phi l ippine Islands. 
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Geographical distr ibut ion. S u m a t r a (mater ia l i n L e i d e n M u s e u m ) ; B r a n 

dewijnsbaai, S u m a t r a (mater ia l i n A m s t e r d a m M u s e u m ) ; N o o r d w a c h t e r , 

J a v a S<ea (mater ia l i n L e i d e n M u s e u m ) ; P h i l i p p i n e Islands ( V e r r i l l , 1864; 

F a u s t i n o , 1927; T h i e l , 1933) ; M o l u c c a s (materia l i n L e i d e n M u s e u m ) ; A m 

boina ( Q u e i c h , 1886; material i n L e i d e n M u s e u m ) ; Saleyer ( S i b o g a E x p e d i 

t ion, Sta. 2 1 3 ) ; K o e r ( S i b o g a E x p e d i t i o n , Sta. 2 5 0 ) ; Great B a r r i e r Reef , 

A u s t r a l i a ( S a v i l l e  K e n t , 1 8 9 3 ) ; C a r o l i n e Islands (material i n L e i d e n 

M u s e u m ) . 

Millepora murrayi Q u e i c h , 1884 

Millepora murrayi Queich, 1884 1 . 
Millepora murrayi Queich, 1886 2 . 
Millepora confertissima Queich, 1886 3 . 
Millepora murrayi H i c k s o n , 1898 a 4 . 
? Millepora alcicornis H o f f m e i s t e r , 1925 5 . 
Millepora murrayi Faustino, 1927. 

Millepora c fr . confertissima Y a b e & Sugiyama, 1935 b e . 
Millepora alcicornis f o r m a dichotoma Boschma, 1936 7 . 
Millepora confertissima Y a b e & Sugiyama, 1937 6 . 
Millepora confertissima E g u c h i , 1938 8 . 
Millepora confertissima H i r o , 1938 8 . 

N O T E S 

ι. F i r s t description of the ampullae o f Millepora. 
2. F r o m the Phi l ippine Islands. A c c o r d i n g to Q u e i c h the species is closely all ied 

to M. tortuosa f r o m the F i j i Islands, but can be easily distinguished f r o m it. 
3. F r o m Ternate. 
4. F r o m T o r r e s Strait . 
5. F r o m Samoa. H o f f m e i s t e r states that his specimen o f M. alcicornis is very 

s imi lar to M. confertissima Queich. H e adds that M. dichotoma F o r s k . is very l ike 
M. alcicornis. W h e n re ferr ing to the latter statement Cross land (1941, p. 62) w r i t e s : 
" T h e y are as unlike as possible". 

6. F r o m the R y u k y u Islands. M e n t i o n e d by name only, but it seems safe to assume 
that the ident i f icat ion is correct. 

7. F r o m the B a y o f Batavia . T w o specimens are dealt w i t h , used f o r experiments 
on growth. One became lost, the other specimen is the one of P l . X I f ig . 1 in the 
present paper. 

8. F r o m the P a l a o Islands. Ment ioned by name only. 

Geographical distr ibut ion. B a y of B a t a v i a ( B o s c h m a , 1936; materia l i n 

L e i d e n M u s e u m ) ; P h i l i p p i n e Islands ( Q u e i c h , 1886) ; R y u k y u Islands 

( Y a b e & S u g i y a m a , 1935 e, 1937) î P a l a o Islands ( E g u c h i , 1938; H i r o , 

1 9 3 8 ) ; Ternate ( Q u e i c h , 1 8 8 6 ) ; R o t t i ( S i b o g a E x p e d i t i o n , Sta. 2 9 9 ) ; 

T o r r e s Strait ( H i c k s o n , 1898 a ) ; Samoa ( H o f f m e i s t e r , 1925). 
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Millepora tenella O r t m a n n , 1892 

Millepora tortuosa Dana, 1848, 1849 \ 
Millepora tortuosa D a n a , 1859. 
Millepora tortuosa M i l n e E d w a r d s , i860. 
Millepora tortuosa V e r r i l l , 1872. 
Millepora dichotoma Ridley , 1883 2 . 
Millepora tenella O r t m a n n , 1892 3 . 
Millepora alcicornis S a v i l l e  K e n t , 1893 4 . 
Millepora alcicornis W o o d  J o n e s , 1907, 1910 5 . 
Millepora dichotoma V a u g h a n , 1918 c . 
Millepora K r e m p f , 1927 7 . 
Millepora "dichotoma" U m b g r o v e , 1928 8 . 
Millepora "complanata" U m b g r o v e , 1928 9 . 
? Millepora tortuosa Y a b e & Sugiyama, 1933, 1935 0, b, 1 9 3 7 1 0 . 
? Millepora tortuosa Abe, E g u c h i & H i r o , 1937 l l * 

Millepora alcicornis A b e , 1 9 3 7 1 2 . 
? Millepora tortuosa E g u c h i , 1 9 3 8 1 1 . 
? Millepora tortuosa H i r o , 1 9 3 8 1 1 . 

N O T E S 

ι. F r o m the F i j i Islands. T h e description of the g r o w t h f o r m ( D a n a , 1848, p. 546) 
i s : " T h e clumps are tortuously branched, the branches sometimes widening and 
g i v i n g out a cluster of f inger l ike branchlets nearly i n the same plane, and in the 
other parts subdiv id ing i r regular ly" . T h e r e are two figures i n Dana's report. T h e 
specimen of PI . 52 f ig . 3 i n some way reminds of M. intricata, but the central branch 
shows the characterist ic f l a b e l l i f o r m arrangement o f the tips as found i n M. tenella. 
T h e specimen o f PI . 53 f ig . 3 a in many respects is s imi lar to certain colonies o f 
M. dichotoma. T h e manner of d i v i s i o n o f the young branches, however, is f a r 
more l ike that found in M. tenella. It is almost certain that M. tortuosa D a n a is the 
same species as M. tenella O r t m . , as i n parts of colonies of the latter species exact ly 
the same mode of g r o w t h may be observed as represented i n Dana's f igures. T h e 
name tortuosa D a n a , 1848, is preoccupied by Millepora tortuosa Esper , 1796, whïch 
belongs to the calcareous algae, so that the species has to be named M. tenella O r t m . 

2. F r o m Ceylon. R i d l e y characterizes a large specimen as having the branches sub

paral le l and almost w h o l l y fused into laminar vert ical expansions. I n a younger 
specimen the ends o f some of the branches are cunei form and the branches themselves 
are more distinct than i n the older specimen. T h e term " c u n e i f o r m " points to tenella, 
i t characterizes the tips of the branches w h i c h are broadened before d u r i n g further 
g r o w t h they divide into two. 

3. F r o m D a r es Salaam. T h e description of the c o r a l l u m i s : " A u s incrust irender 
Basis erheben sich zahlreiche, dichotom verzweigte, schlanke Aeste v o n ca. 5 m m 
D i c k e . Dieselben sind cyl indrisch, verwachsen häufig und unregelmässig m i t einander 
und s ind an den Gabelungsstellen oft etwas verbreitert. Sie v e r l a u f e n theils paral le l , 
ab und z u ist der V e r z w e i g u n g s w i n k e l stumpf, meist spitz. D i e Aeste erheben sich 
von der Basis der K o l o n i e bis zu 4 und 5 cm, die Endverzweigungen sind f inger

förmig, 12 c m lang, an den Spitzen abgestutzt oder gerundet." ( O r t m a n n , 1892, 
p. 668). 

4. Great B a r r i e r Reef, A u s t r a l i a . " I n one of these species, Millepora alcicornis, the 
c o r a l l u m takes the f o r m of a thick, bushl ike aggregation of flattened palmate, o r 
frondose, expansions, a l l of w h i c h are disposed in the same vert ical plane." ( S a v i l l e 

K e n t , 1893, Ρ 202). C f . Savi l le Kent ' s P l . V I I , showing a c o r a l l u m o f the character

istic shape of M. tenella. 
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5. F r o m the Cocos K e e l i n g Islands. T h e f igure ( W o o d - J o n e s , 1910, f ig . 35) shows 
a colony w i t h largely united branches, a l l pract ical ly i n one vert ical plane. T h e 
f l a b e l l i f o r m arrangement of the tips of the branches shows that the specimen belongs 
to Millepora tenella and not to Millepora dichotoma w i t h its r e t i f o r m arrangement 
o f the colony. 

6. Wood-Jones ' s specimen f r o m the Cocos K e e l i n g Islands. Cross land (I94 1 * P- 62) 
has the f o l l o w i n g comments : "1918. V a u g h a n figures a f o r m f r o m Cocos K e e l i n g 
(PI . 93, f ig . 1) under the name M. dichotoma F o r s k . It is quite dif ferent, and, as 
far as I know, is not found in the R e d Sea." See note 5. 

7. F r o m Indochina. T h e plates ( K r e m p f , 1927, P i s . I I and I I I ) show colonies 
consisting of a more or less ret icular mass of branches, not dist inct ly arranged i n 
separate vert ica l plates. Especia l ly the specimen on the foreground in P l . I l l shows 
the f l a b e l l i f o r m arrangement of the tips of the branches in the marginal region of 
the colony. T h e specimen strongly reminds of that of P l . X I I I f ig . 2 of the present 
paper. 

8. B a y of Batavia . T h e figures ( U m b g r o v e , 1928, P I . 26 f ig . 48 and PI . 30 fig- 54) 
show dichotomously branched specimens of the typical g r o w t h f o r m of M. tenella. 

9. B a y o f Batav ia . N a m e given to colonies of "dichotoma" in w h i c h the branches 
have largely united into a meshy plate. U m b g r o v e remarks that D a r w i n probably 
named complanata this type of growth. D a r w i n ' s complanata, however, is a typical 
platyphylla. I n a l l probabil i ty U m b g r o v e ' s remarks refer to M. tenella, though it 
remains possible that colonies o f M. dichotoma, w h i c h may develop into more or 
less plate-like growths, are meant w i t h the name "complanata". 

10. F r o m the B o r o d i n o and the R y u k y u Islands, and f r o m F o r m o s a . M e n t i o n e d 
by name only. 

11. F r o m the P a l a o Islands. M e n t i o n e d by name only. 

12. F r o m the P a l a o Islands. T h e f igure (Abe, 1937, f ig . 2) shows a colony of plates 
arranged in more or less paral le l vert ical planes. T h e marg ina l parts o f these 
plates are div ided into numerous smal l branches, the manner of branching is typical ly 
that of Millepora tenella. 

G e o g r a p h i c a l d i s t r i b u t i o n . D a r es S a l a a m ( O r t m a n n , 1892) ; Cey lon 

( R i d l e y , 1883) ; I n d o c h i n a ( K r e m p f , 1927) ; Sabang (mater ia l i n A m s t e r 

d a m M u s e u m ) ; B a y of B a t a v i a ( U m b g r o v e , 1928; material i n L e i d e n M u 

seum) ; " J a v a " (material i n L e i d e n M u s e u m ) ; Cocos K e e l i n g Islands 

( W o o d - J o n e s , 1907, 1910; V a u g h a n , 1918) ; P a l a o Islands ( A b e , 1937; A b e , 

E g u c h i & H i r o , 1937; E g u c h i , 1938; H i r o , 1938) ; M o l u c c a s , A m b o i n a and 

T i m o r (mater ia l i n L e i d e n M u s e u m ) ; H a i n g s i s i ( S i b o g a E x p e d i t i o n , Sta. 

60) ; Saleyer ( S i b o g a E x p e d i t i o n , Sta. 213) ; Great B a r r i e r Reef , A u s t r a l i a 

( S a v i l l e - K e n t , 1893) ; F i j i Islands ( D a n a , 1848; materia l i n P a r i s M u s e u m ) ; 

? B o r o d i n o Islands and ? R y u k y u Islands ( Y a b e & S u g i y a m a , 1933, 1935 a, 

1935 b, 1937). 

Millepora latifolia n o v . spec. 

Geographical distr ibut ion. A t present k n o w n only f r o m the reefs of the 

islands N o o r d w a c h t e r and E d a m i n the J a v a Sea. 
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Incertae sedis 

Millepora alcicornis O k e n , 1815 1 . 

Millepora alcicornis E h r e n b e r g , 1834 2 . 

Millepora alcicornis var. tt cristata E h r e n b e r g , 1834. 

Millepora alcicornis v a r . β digitata E h r e n b e r g , 1834. 

Millepora alcicornis var . γ effusa E h r e n b e r g , 1834. 

Millepora alcicornis var . δ nodosa E h r e n b e r g , 1834. 

Millepora alcicornis D a r w i n , 1842 3 . 

Millepora undulata T e n i s o n  W o o d s , 1879 4 · 

Millepora forskäli Forbes , 1885 5 . 

Millepora alcicornis H i c k s o n , 1889 6 . 

Millepora intricata H i c k s o n , 1898 a 7 . 

Millepora alcicornis H i c k s o n , 1898 a 8 . 

Millepora alcicornis facies nodosa H i c k s o n , 1899 9 . 

Millepora alcicornis K i r k p a t r i c k , 1902 1 0 . 

Millepora complanata K i r k p a t r i c k , 1902 1 1 . 

Millepora "incrustans" U m b g r o v e , 1928 1 2 . 

Millepora alcicornis A b e , 1938 1 3 . 

N O T E S 

ι. I n Oken's treatise the species is not suf f ic ient ly defined f o r identi f icat ion 
as one o f the species recognized i n the present paper. 

2. E h r e n b e r g d i d not f i n d Millepora alcicornis i n the R e d Sea, but w i t h some 
doubt he regards M. dichotoma F o r s k . as a synonym of the former. Ehrenberg 's 
notes on M.alcicornis are based upon material i n the B e r l i n M u s e u m . H e lists as 
varieties cristata, digitata Esper , effusa, a n d nodosa Esper . N o description is given 
of his new varieties cristata and effusa. 

3. F r o m the Cocos K e e l i n g Islands, so that it may have been one of the branched 
species of the Indopacif ic region, viz. , M. dichotoma, M. intricata, M. murrayi o r 
M. tenella. O f these the last named is k n o w n to occur on the Cocos K e e l i n g Islands. 

4. T h e description of the species ( T e n i s o n  W o o d s , 1879, P 347^348) runs as f o l l o w s : 
" C o r a l l u m arborescent, very m u c h branched, branches crowded cy l indr ica l , spreading 

in a l l directions, generally somewhat flattened at the extremity and w i t h a short 
bifurcation, often coalescent, either along the whole side of the branch or just at a 
point of contact, o r by sending out a short small branchlet f r o m one stem to another. 
T h e whole surface of the branches undulat ing w i t h broad but not deep rugosities ; cells 
exceedingly smal l , crowded, g i v i n g a spongy appearance; colour, d u l l reddishbrown. 
A l t i t u d e o f specimen described 8 0 ; w i d t h at farthest extremity of branches f r o m 
3τΛ to 6; diameter of extremity of branch at bi furcat ion, 7 mill imetres. 

It is nearest in shape, dimensions, etc., to M. tortuosa, of F i j i , the only k n o w n 
P a c i f i c f o r m . " 

Concerning the pores the author remarks (I.e., p. 345) : " T h e s e pores are very 
close to one another, but there are interstices w h i c h are occupied by much smaller 
pores, w h i c h are i n fact nothing but the polygonal spaces left between the closely

crowded tubes." 
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T e n i s o n - W o o d s further states that when a fragment is broken across it is observed 
that the outer one-f i f th part is of a reddish-brown colour, whi lst the inner f o u r -
f i f ths are bluish white. 

T h e peculiar smaller pores and the aberrant colour make it h ighly probable that 
the f o r m described by T e n i s o n - W o o d s does not belong to the genus Millepora. 

5. F r o m the Cocos K e e l i n g Islands, ident i f ied by R i d l e y and Queich. M e n t i o n e d 
by name o n l y ; it must have been one o f the f o u r branched Indopaci f ic species. 

6. F r o m N o r t h Celebes. M e n t i o n e d by name only, f o r m not described. 
7. Specimen having obtained the shape of "M. intricata" by g r o w i n g over a piece 

of wood. T h i s proves that it certainly was not M. intricata. 
8. Specimen f r o m Tonga . A p p a r e n t l y belonging to one of the branched species. 
9. H i c k s o n , 1899, P l . X I V f ig . 5. H i c k s o n remarks that the specimen reminds o f 

M. gonagra (M. tuberculosa) of M i l n e E d w a r d s ; it is, however, very unlike that species 
(M. exaesa). It may represent a narrow plate of M. platyphylla. F r o m N e w B r i t a i n , 
N e w Guinea, L o y a l t y Islands, or "elsewhere". 

10. F o r m not described. P r o b a b l y M. alcicornis, but it may have been any other 
branched species. 

11. M a y have been M. complanata or M. platyphylla, as K i r k p a t r i c k was largely 
influenced by H i c k s o n ' s views, and H i c k s o n often used the name M. complanata to 
indicate M. platyphylla. 

12. F r o m the B a y of Batavia . A l l the species of Millepora may occur as incrusting 
g r o w t h forms. T h e locality (on the l i thothamnion-ridge) indicates that the incrustations 
probably belonged to M. platyphylla o r to M. exaesa. 

13. F r o m the P a l a o Islands. N o particulars of the f o r m of the cora l lum 

V . D I S C U S S I O N O F T H E V A R I O U S C H A R A C T E R S F O R 

S P E C I F I C D I S T I N C T I O N 

T h o u g h systematically belonging to quite a d i f ferent group, biological ly 

Millepora entirely corresponds w i t h the reef corals. T h i s manifests itself 

p r i m a r i l y i n its extreme v a r i a b i l i t y as a response to external circumstances. 

Just as i n reef corals the development of a colony o f Millepora is dependent 

upon the conditions of depth, the abundance o r lack of available space for 

a n o r m a l development, and numerous other factors. I f an investigator w i t h 

a thorough t r a i n i n g i n systematics c o u l d have an opportunity to study the 

var ious forms of Millepora o n the reefs he w o u l d have come to an alto

gether acceptable conclusion concerning the d i v i s i o n o f the genus i n distinct 

species. N o w the species question i n Millepora has become such an intricate 

problem chief ly on account o f the fact that data o n the specific value o f 

the various forms largely were a r r i v e d at after the examinat ion o f museum 

specimens. I t is wel l k n o w n that collectors of material f o r systematic 

research as a rule try to obtain f r o m a certain locality an amount o f 

mater ia l i n w h i c h the various species are typical ly represented. T h e y there

fore especially select those specimens w h i c h seem to belong to d i f ferent 

species, and choose colonies w h i c h a m o n g each other present as m u c h as 

possible a d i f ferent aspect. M o r e o v e r there is a general tendency to select 
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specimens of perfect f o r m a n d l u x u r i o u s development, whi l s t d e f o r m e d 

or stunted colonies, w h i c h biological ly often are far more interesting than 

those of systematically " t y p i c a l " appearance, are not considered w o r t h whi le 

for collecting. I n this manner as a rule the collections o f corals i n museums 

do not give a complete idea o f the v a r i a b i l i t y o f the species. B u t the study 

of the v a r i a t i o n is necessary to come to a reliable conclusion concerning 

the specif ic distinctions. 

A s far as concerns m y o w n results, as these are l a i d d o w n i n the present 

paper, I never could have become as decisive i n m y convict ion that there are 

d i f ferent species i n the genus Millepora i f I h a d not had the opportunity 

to make some observations on corals of the genus i n their natura l habitat 

on the reefs. B e i n g convinced o f the fact that there must be real specific 

distinctions i n Millepora, the attempt to show h o w the var ious described 

forms o f the genus could be arranged i n a systematically j u s t i f i e d manner 

already at the beginning seemed to have the necessary sound background. 

T h e characters o f the species o f the genus Millepora, as these are def ined 

i n the present paper, are almost exclusively those o f the macroscopical 

peculiarit ies of the g r o w t h f o r m , and, o w i n g to the pronounced effect o f 

var ia t ion, these characters not always are easily to be def ined. A s H i c k s o n 

(1898 a, b, 1899) already demonstrated, the characters of the minute struc

ture o f the c o r a l l u m a n d o f the polyps do not f u r n i s h suf f ic ient ly constant 

data f o r specif ic distinctions. I n m y o w n investigations no serious efforts 

have been made to f i n d specific characters i n these minute structures, but 

it is interesting to record here some statements i n the l i terature w h i c h show 

that the data concerning these characters i n m a n y cases are even m o r e 

unstable than results f r o m H i c k s o n ' s conclusions. These data are arranged 

here under the same, o r s imi lar , headings as i n H i c k s o n ' s ( 1 8 9 8 a ) p a p e r ; 

they are not g iven i n the same sequence as i n the cited paper. It was thought 

useful to a d d some notes o n the d is t r ibut ion o f the var ious forms on the 

reefs, based o n data f r o m the l i terature, as these data i n some cases m a y 

point to specif ic dif ferences i n regard to choice o f habitat. 

T h e F o r m of the C o r a l l u m . 

A s H i c k s o n (1898 a) commented upon the di f f icul t ies i n f i n d i n g distinct 

specific characters based on the f o r m o f the c o r a l l u m i n Millepora, a few 

statements f r o m the l iterature concerning these d i f f i cu l t ies m a y be dealt 

w i t h here. 

D a n a (1848, p. 543) w r i t e s : " T h e r e is m u c h d i f f i c u l t y i n character iz ing 

the M i l l e p o r e s , on account of the var iat ions o f f o r m a species undergoes, 

and the absence of any good distinctions i n the cells. T h e branched species 
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are often lamellate at base, o w i n g to the coalescence o f branches, a n d the 

lamellate species, as wel l as the branched, sometimes occur as simple i n 

crustat ions." It is not to be denied that these remarks r e m a i n entirely v a l i d . 

Duchassa ing & M i c h e l o t t i ( i 8 6 0 ) mainta in that the pecul iar incrustations 

o n Gorgonians , named by D a n a (1848) Millepora moniliformis, are nothing 

else but g r o w t h forms of M. alcicornis w h i c h o w i n g to the process of d r y i n g 

have become b r o k e n into smal l fragments. T h i s tentative explanation prob

ably is not correct. 

I n a later paper the same authors ( D u c h a s s a i n g & M i c h e l o t t i , 1864) 

r e m a r k that species of Millepora g r o w i n g i n very shal low water m a y develop 

i n a totally d i f ferent manner f r o m those i n deeper water, a n d r e m a r k that 

care should be taken not to describe such specimens as separate species. T h i s 

r e m a r k is altogether correct, it only is quite unexpected f r o m authors w h o 

described so m a n y forms as separate species, based on slight differences 

i n g r o w t h f o r m . 

H i c k s o n (1898 a) gives some instances o f m o d i f i c a t i o n o f g r o w t h o f 

M i l l e p o r e s as a result o f external influences. H e mentions that a specimen 

of Millepora intricata h a d obtained its pecul iar mode o f g r o w t h by c o v e r i n g 

a smal l piece o f w o o d ( w h i c h proves, however, that the ident i f icat ion as 

M. intricata was not correct) . H i c k s o n (1898 a, 1899) further describes a 

s p e c i m e n of p l a t e - l i k e g r o w t h w h i c h p a r t i a l l y h a d a s s u m e d k n o b - l i k e 

protuberances by g r o w i n g over a dead piece o f c o r a l o f another species. 

H e remarks that i n the collection o f D r . W i l l e y there is a series o f 

varieties o f g r o w t h leading f r o m a massive lamellate f o r m to a complicated 

branching a n d anastomosing f o r m . 

I n his descript ion o f the facies "ramosa" f r o m F u n a f u t i H i c k s o n (1898 ft, 

p. 829) writes : " T h e r e is another piece o f c o r a l l u m i n M r . G a r d i n e r ' s co l 

lection w h i c h must be inc luded i n this facies, w h i c h is o f interest as being 

f o u n d i n shal low water a n d s h o w i n g a f lattening a n d expansion o f the 

branches, w h i c h i f it were c a r r i e d a l itt le further w o u l d lead to the f o r m a 

tion of plates. M i l l e p o r e s l i v i n g i n very shal low water cannot g r o w to m o r e 

than a certain height, and their g r o w t h upwards is checked a n d stopped by 

the l o w tides. It is probable that a lateral expansion o f the branches fo l lows 

any check to the g r o w t h g i v e n to the distal extremities, a n d that ult imately 

the broadened branches fuse together to f o r m lamellae o r plates." 

T h e inf luence of currents o n the f o r m of Millepora dichotoma is described 

by G r a v i e r (1911, p. 91) : " I l se présente sous forme de palissades verticales 

disposées parallèlement les unes a u x autres, très régulièrement, dont la 

direct ion paraît orientée normalement à la d i rect ion des courants dominants . " 

Crossland's (1927, 1928) researches on the v a r i a t i o n o f Millepora i n con-
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nection w i t h external influences were the results of actual observations o n 

the reefs. H e describes incrustfng, upright branching, leafy, a n d platel ike 

honeycombed forms as typical ly represented i n various parts o f the reefs, 

a n d concludes that these di f ferent forms are modif icat ions o f one species. 

Cross land's paper o f 1928 contains a s t r i k i n g instance of m o d i f i c a t i o n o f 

the f o r m of a Millepora by external influences, viz . , the specimen of his 

f i g . II, w h i c h shows, especially i n its basal region, some resemblance w i t h 

M. dichotoma. I n the correct ion o f the explanat ion of the plates, i n a later 

paper (Cross land, 1931), it is stated that the basal part of the specimen is 

encrust ing dead branches of an Acropora. T h e topmost parts, free o f the 

substratum, already are o f the characterist ic g r o w t h f o r m of y o u n g colonies 

o f M. platyphylla. 

T h e effect of currents on the f o r m of corals is noted by A b e (1937, Ρ· 

322) : " C u r r e n t force influences the g r o w t h direct ion of the branches o f 

some corals, a n d the b r a n c h develops vert ica l to the current direct ion. S u c h 

inf luence is seen i n Millepora alcicornis, . . . " (the f igure shows that the 

coral belongs to Millepora tenella). 

U n d o u b t e d l y external influences m a y have a considerable effect on the 

shape of colonies of Millepora. C r o s s l a n d (1927, 1928), w h o studied his 

specimens o n the reefs, obtained v e r y reliable data on the v a r i a b i l i t y o f 

M. platyphylla. H e was the f i rst to collect a n d to f igure unsight ly specimens, 

but the ones he selected to i l lustrate his views are very convincing. 

I n he present paper too a few instances are described of s t r i k i n g m o d i 

fications o f colonies o f Millepora. A part o f one of the specimens of M. 

tenella f r o m T i m o r is entirely s i m i l a r to M. intricata o n account of its 

h a v i n g encrusted the branches of a colony o f Seriatopora. S t i l l more sur

p r i s i n g at f i rst sight is the dif ference between two parts o f a colony of 

M. platyphylla of w h i c h one has the typical shape, the other consists o f 

numerous smal l knobs as a result of its h a v i n g covered a colony of Pocil-

lopora ( P l . I V f ig . 2 ) . A s i m i l a r change of f o r m is o c c u r r i n g i n the colony 

oî M. latifolia w h i c h has part ia l ly o v e r g r o w n the neighbour ing colony of 

M. intricata ( P L I I I ) . 

H i c k s o n is r ight w h e n he states that i n Millepora the f o r m of the cora l 

l u m is dependent upon m a n y circumstances connected w i t h the exact spot 

o n w h i c h it grows. It is quite true that the p r o p i n q u i t y of other corals is one 

o f these factors : "I ts f o r m must be adapted to the space left between its 

neighbours on the crowded reef ." ( H i c k s o n , 1898 a, p. 249) . U n d o u b t e d l y 

the specimen o f M. tenella represented on P l . X I I f ig . 1 w i t h its l u x u r i a n t 

g r o w t h occupied an isolated posit ion on the reef. O n the other h a n d the 
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specimen o f M. murrayi o f P l . I I w i t h its crowded system o f small 

branches was wedged i n between other colonies o f corals. T h i s specimen 

moreover shows the inf luence of reaching its m a x i m u m height. F u r t h e r 

g r o w t h w o u l d have exposed the topmost branches too m u c h to the a i r d u r i n g 

l o w tide, so that fur ther development of branches was possible o n l y next to 

the already ex is t ing ones. T h i s resulted i n a crowded mass o f smal l branches 

f o r m i n g together a more o r less flat surface. M o r e o v e r it is not to be 

denied that currents m a y have an influence i n m o d i f y i n g the shape o f 

colonies, as has been demonstrated by G r a v i e r ( i o n ) f o r M. dichotoma 

and b y A b e (1937) for M. tenella. F i n a l l y the inf luence of parasites i n 

b r i n g i n g about changes i n the f o r m of colonies often is o f great importance. 

Pyrgoma milleporae may, when i t occurs i n large masses, completely alter 

the surface of colonies of Millepora, as, e.g., i n the specimen of M. exaesa 

of H i r o (1938, P l . I f i g . 3) a n d i n that o f M. latifolia ( P l . I V f i g . 1 i n the 

present paper) . A c c o r d i n g to C r o s s l a n d (1931) the polychaete w o r m P h y l -

lochaetopterus spec, m a y cause s i m i l a r changes, so that the surface is 

raised into l i t t le cones, about 5 m m across the base a n d 3 m m h i g h , f r o m 

the tops o f w h i c h the worm-tube projects a mi l l imetre o r so. 

B u t these changes i n f o r m , as they are caused by external influences, 

manifest themselves w i t h i n certain l i m i t s . E v e r y species o f Millepora has 

its range o f var ia t ion, but notwithstanding that it keeps certain characters 

o f its g r o w t h f o r m w h i c h as a rule are suf f ic ient ly distinct to warrant a 

rel iable specif ic ident i f icat ion. 

H i c k s o n certa inly exaggerates i n his statement concerning W i l l e y ' s col

lection o f a continuous series f r o m a massive lamellate f o r m to a complicated 

b r a n c h i n g a n d anastomosing f o r m . T h e various species of Millepora are 

extremely variable, but each o f them always keeps certain characters o f 

f o r m w h i c h a l l o w o f a specific ident i f icat ion. T h e only exception is that of 

the encrust ing forms w h i c h obtain the shape of their substratum. 

T h e T e x t u r e of the C o r a l l u m a n d of its Surface . 

I n the descript ion of his var iety plicata E s p e r (1790) remarks that the 

surface is rough w i t h small pits, i n the latter there are larger pores than 

i n the higher parts o f the surface. T h i s corresponds w i t h M i l n e E d w a r d s ' s 

( i 8 6 0 ) r e m a r k concerning Millepora foliata, namely that i n this species 

the p r i n c i p a l i n d i v i d u a l o f a cycle o f pores occupies the centre of a slight 

depression. Duchassa ing & M i c h e l o t t i (1864) describe the same pecul iar i ty 

f o r the f o r m named by them Millepora rugosa. A s i m i l a r statement is made 

by V e r r i l l ( 1868) , w h o writes that i n his M. alcicornis var . cellulosa "the 

cells are sunken i n a distinct depression". Q u e i c h (1886) observes that i n his 
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specimen of Millepora carthaginiensis the gastropores are " s u n k i n smal l , 

shal low depressions". 

D a n a (1848) describes the surface of his Millepora plicata as minute ly 

rugose a n d vert ical ly carinate. 

T h e surface of Millepora platyphylla according to E h r e n b e r g (1834) is 

p r o v i d e d w i t h "tubercul is hemisphaericis aequal ior ibus" . M i l n e E d w a r d s 

( i 8 6 0 ) mentions for his M. ehrenbergi ( w h i c h is a s y n o n y m o f M. platy-

phylla) a mult i tude o f "bosselures m a m m i l l a i r e s " , each o f w h i c h bears a 

p r i n c i p a l calicle surrounded by f ive or s i x smaller ones. V e r r i i r s (1864) 

M. insignis, w h i c h belongs to the same species, has the "cells at the summit 

of slight prominences" . I n his descript ion o f M. platyphylla K l u n z i n g e r 

(1879) states that the surface is covered w i t h minute warts , and that on 

the top of each of these a gastropore is found. H i c k s o n (1898 a, 1899) 

remarks that by var ious authors these small excrescences were regarded as 

a specific character of the f o r m described as M. verrucosa ( w h i c h is a 

s y n o n y m of M. platyphylla), but that these Verrucae are caused by y o u n g 

barnacles ( P y r g o m a milleporae D a r w i n ) w h i c h have become o v e r g r o w n by 

the cora l lum. I n one specimen H i c k s o n (1899) could prove, by f i l i n g d o w n 

to a level w i t h the surface o f the c o r a l l u m or deeper or by f r a c t u r i n g w i t h 

a bone forceps, that at least hal f of the Verrucae contained an i r r e g u l a r 

cavi ty w i t h the remains of c irr ipede shells. H i c k s o n (1898 a) further 

states that not unfrequent ly one side o f a l amel la is tuberculate a n d the 

other is not, thereby p r o v i n g that as a specific character the presence or 

absence o f Verrucae is of no distinct value. C r o s s l a n d (1941) also gives 

as his o p i n i o n that the wartiness of M. platyphylla is perhaps entirely due 

to cirrepede a n d w o r m parasites. 

I n the l i terature there are a few remarks concerning differences i n texture 

of the c o r a l l u m taken as a whole. V e r r i l l (1868) observes that i n his M. nitida 

" T h e tissue is, f o r the genus, very f i r m a n d compact" . I n the same paper a 

s i m i l a r statement is made i n regard to M. braziliensis V e r r . , whils t M. 

alcicornis var. celluosa V e r r . is described as h a v i n g the texture rather open 

a n d coarsely porous, and M. alcicornis var . digitata as d i f f e r i n g f r o m other 

W e s t I n d i a n specimens by a somewhat more porous texture. 

Q u e i c h (1886) describes the surface of the coenosteum of his M. murrayi 

as " n e a r l y smooth, being f inely a n d evenly ret iculated". I n M. confertissima 

according to Q u e i c h (1886) the surface is very smooth and even. 

H i c k s o n (1898 b) gives a few more examples of these differences. T h e 

texture of the c o r a l l u m of a specimen f r o m F u n a f u t i , i d e n t i f i e d as M. alci-

cornis facies "esperi" (but a c c o r d i n g to the description belonging to M. 

exaesa) was r e m a r k a b l y l ight and britt le, its specific gravi ty was found 

Zoologische Verhandel ingen, χ 
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to be 2.3. H i c k s o n states that compared w i t h other M i l l e p o r e s this is 

decidedly l o w , as o f a fragment o f the facies "ramosa" i t was 2.9, of a 

complanate f o r m f r o m F u n a f u t i also 2.9, a n d o f a complanate f o r m i n the 

Manchester M u s e u m 3.17. I n the same paper H i c k s o n refers to the r e m a r k 

able hardness of the c o r a l l u m of a specimen f r o m R o t u m a , named by h i m 

facies "plicata" (apparently belonging to M. platyphylla). 

A c c o r d i n g to H i c k s o n not any character of specif ic value is to be f o u n d 

i n the texture of the surface o f the c o r a l l u m of Millepora. T h e r e is, h o w 

ever, one character o f the surface w h i c h is pecul iar to W e s t I n d i a n species 

Only, v iz . , the occurrence o f slight depressions i n the centre o f w h i c h there 

is f o u n d a gastropore. T h i s pecul iar i ty is described as o c c u r r i n g i n M. 

alcicornis ( i n the var . cellulosa and i n the f o r m carthaginiensis), i n M. com-

planata (under the name plicata), and i n M. squarrosa ( i n M. foliosa, w h i c h 

name i n a l l probabi l i ty is a s y n o n y m o f M. squarrosa). I n the collection o f 

the L e i d e n M u s e u m and of the A m s t e r d a m M u s e u m several specimens o f 

M. alcicornis and of M. complanata show the slight depressions as referred 

to above. 

Depressions i n the surface o f the c o r a l l u m never seem to occur i n I n d o -

pac i f i c species o f the genus. A m o n g the latter, however, there is one, 

M. platyphylla, i n w h i c h quite commonly the reverse is to be seen, namely 

that the surface is covered w i t h smal l r o u n d knobs on the tops o f w h i c h 

there is a w e l l developed gastropore. I n the l i terature the opinion is g iven 

that these excrescences o f the surface are caused by parasites. It is true 

that i n some cases s i m i l a r Verrucae m a y be brought about by the action of 

parasites, but i n the m a j o r i t y o f cases the Verrucae o f M. platyphylla 

develop without any influence o f external conditions, i n many cases they 

occur i n a too distinct o r d e r to admit the possibi l i ty o f external factors 

(see, e.g., P l . V f ig . 2 ) . 

A m o n g the species o f Millepora w h i c h have a tendency to a plate-l ike 

g r o w t h the W e s t I n d i a n species, M. squarrosa a n d M. complanata, develop 

into plates of a remarkable thinness, especially i n their m a r g i n a l parts. T h e 

Indopac i f i c species of a plate-l ike g r o w t h , M. platyphylla, f o r m s m u c h 

thicker laminae. I n connection w i t h these dif ferences the c o r a l l u m o f the 

W e s t I n d i a n species is m u c h more compact a n d m u c h harder than that o f 

M. platyphylla. 

I n the Indopaci f ic species the hardness and compactness of the cora l lum 

largely depends upon the manner of branching. A s a rule the most strongly 

a n d f inely branched colonies have the most compact structure a n d i n con

nection w i t h this a very smooth surface. T h e extreme i n this d irect ion is that 
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of M. intricata w i t h its exceedingly t h i n branches. T h e other extreme is that 

of the lamel lar species M. platyphylla i n w h i c h the c o r a l l u m consists o f a 

rather loose structure i n comparison to that of the strongly branched species. 

A s far as concerns Millepora alcicornis, w h i c h may occur as f ine ly 

branched forms and as heavy compact masses w h i c h o n l y at the g r o w i n g 

margins show branches, the structure may d i f f e r f r o m "rather open a n d 

coarsely p o r o u s " to " v e r y f i r m and compact" . A l s o i n this respect therefore 

the species is extremely variable. 

H i c k s o n was convinced that the texture of the c o r a l l u m c o u l d not f u r n i s h 

data f o r a specific d is t inct ion. A s shown above there are a few indications 

f o r specif ic characters to be der ived f r o m the texture. T h e peculiarities of 

the texture, however, are not suf f ic ient ly pronounced to be regarded as 

constant specif ic characters. T h e pitted surface is a feature of certain 

specimens o f the W e s t I n d i a n species only, others have an even surface. 

I n M. platyphylla some specimens do not show any Verrucae, whi ls t i n the 

m a j o r i t y these are f o u n d at least i n parts o f the colony. 

T h e Size of the Pores . 

T h e data i n the l i terature concerning the size of the pores generally are 

far f r o m precise, measurements g iven i n exact numbers are noted by 

E h r e n b e r g (1834), D a n a (1848), K l u n z i n g e r (1879), M o s e l e y (1880), Q u e i c h 

(1884, 1886), and especially by H i c k s o n ( 1 8 9 8 0 , b, 1889). N o t a l l o f these 

are suf f ic ient ly reliable. 

Forskâl (1775) remarks that the pores o f his Millepora dichotoma are 

minute. T h e y indeed generally are smaller than those o f the other R e d Sea 

species, M. exaesa a n d M. platyphylla. E s p e r (1790) states that i n his v a r . 

ramosa the pores are smal l , whilst i n his var . crustacea they are large. 

L a t e r ( E s p e r , 1796) he observes that i n an unnamed var iety of alcicornis 

f r o m the W e s t Indies the pores are larger than those i n any var ie ty he h a d 

prev ious ly studied. L a m a r c k (1816) characterizes the pores o f M. alcicornis 

as smal l . 

I n Ehrenberg 's (1834) paper we f i n d the f irst data on the size o f the pores 

based o n measurements. F o r his M. complanata (a f o r m of M. platyphylla 

w i t h apparently a rather smooth surface) he notes: "stel l is maior ibus sparsis, 

V e ' " la t i s" . N o w one s i x t h o f a P r u s s i a n l ine of 2.18 m m is approximate ly 

0.36 m m . H i c k s o n (1898 a) f o u n d as greatest average diameter o f the 

gastropores i n Millepora 0.37 m m , so that these measurements certa inly 

were correct, especially as M. platyphylla indeed has comparatively large 

pores. F o r his M. platyphylla E h r e n b e r g gives the statement "stel lul is sub-

t i l ior ibus , i i / s ' " lat is" , w h i c h w o u l d result i n a diameter o f 2.5 m m . A t f irst 
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sight it appears as i f E h r e n b e r g had made a mistake here. I t is, however, 

quite possible that he refers to the smal l Verrucae w i t h their central 

gastropore, w h i c h have a s i m i l a r appearance as the true calices i n m a n y 

species of M a d r e p o r a r i a . T h e measurement of 2.5 m m is quite i n accordance 

w i t h the size o f these Verrucae, w h i c h are of c o m m o n occurrence i n M. 

platyphylla (cf., e.g., the specimen of P l . V f ig . 2 i n the present paper, i n 

w h i c h the greater part o f the Verrucae have approximate ly this s ize) . 

A c c o r d i n g to D a n a (1848) the gastropores o f Millepora alcicornis are 

rather large, those of M. ramosa quite minute, those o f M. tortuosa v e r y 

minute. F o r some other forms D a n a gives measurements. T h e var ie ty 

incrassata has pores o f a large size, measur ing 1/5 o f a l ine, w h i c h is, 

t a k i n g an E n g l i s h l ine as 2.11 m m , a diameter o f 0.42 m m , indeed a rather 

h i g h value. F o r platyphylla a n d the var iety truncata the size of the pores 

is g i v e n as 1lg o f a l ine, w h i c h is 0.26 m m , quite a reasonable result i n 

comparison to H i c k s o n ' s data. 

Duchassa ing (1850) defines the pores of his M. tuberculata as " p e r p a r v i " , 

and states that his M. parasitica has m u c h larger pores than M. alcicornis 

w h i c h m a y occur i n the same f o r m of growth . 

W h e n M i l n e E d w a r d s ( i 8 6 0 ) i n the diagnosis o f the genus Millepora 

states: "Cal ices de dimensions très-différentes dans le même p o l y p i e r . " he 

undoubtedly refers to the di f ference i n size o f the gastropores a n d the 

dactylopores. I n the descr ipt ion of the species the pores are ment ioned as 

large ( i n reticularis), as of m e d i u m size ( i n verrucosa), or as very small 

( i n squarrosa, alcicornis, tortuosa, a n d intricata). D u c h a s s a i n g & M i c h e l o t t i 

(1864) remark that their species M. rugosa is s i m i l a r to M. foliata o n 

account o f its large calices. V e r r i l l (1864) mentions that M. insignis has cells 

large for the genus, whi lst i n a later paper ( V e r r i l l , 1868) the gastropores 

of M. nitida a n d M. braziliensis are stated to be smal l , whi ls t those of M. 

alcicornis var . cellulosa are described as rather large. Pourtalès (1871) 

mentions that M. alcicornis has " v e r y smal l calicles". 

K l u n z i n g e r (1879) points out that whereas i n Millepora dichotoma the 

gastropores and the dactylopores d i f f e r very l itt le i n size, the size of the 

gastropores is m u c h larger than that o f the dactytopores i n M. exaesa a n d 

i n M. platyphylla. T h e pores o f M. dichotoma are described as small , and 

concerning M. platyphylla K l u n z i n g e r remarks that on the top of each 

verruca there is a gastroporus w i t h a diameter o f c i rca V4 m m - T h i s is a 

quite reasonable measurement, though it is less than one w o u l d expect 

after the statement that the pores o f M. dichotoma are smal l . 

M o s e l e y (1880) wri tes that i n his Millepora nodosa f r o m T a h i t i (the 

name is a s y n o n y m o f M. exaesa) the larger gastropores of the systems 
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measure about 1.5 m m i n diameter. T o say the least this is strongly exag

gerated, a n d certainly it is not based o n actual measurements. 

R i d l e y (1883) observes that i n the specimen indent i f ied by h i m as 

Millepora dichotoma there is a w e l l m a r k e d dist inct ion i n dactylopores 

and gastropores, quite d i f ferent f r o m what K l u n z i n g e r f o u n d i n his 

specimens of M. dichotoma. N o w it is h i g h l y probable that R i d l e y ' s coral 

belonged to a di f ferent species, M. tenella. 

Q u e i c h (1884) characterizes the gastropores of M. murrayi as " m i n u t e " 

and gives as their diameter 0.25 m m . I n his more extensive paper Q u e i c h 

(1886) mentions a specimen o f Millepora alcicornis w h i c h has the pores 

very large, a M. carthaginiensis w i t h rather large pores, whi ls t the pores 

o f M. murrayi a n d M. ramosa are described as small , and those o f M. 

intricata and M. confertissima as very small . 

B e f o r e deal ing w i t h H i c k s o n ' s results it may be remarked that H o f f 

meister (1925) writes that M. truncata is s imi lar to M. incrassata, but that 

the gastropores of the fo rme r are m u c h smaller than those of the latter . 

A m o n g the data g i v e n above there are a few w h i c h are based o n exact 

measurements, but the most reliable a n d most accurate data concerning 

the size of the pores are those i n H i c k s o n ' s papers. H i c k s o n i n his measure

ments took the average value o f the size o f a n u m b e r of pores of i n each 

case the same specimen. A s greatest average diameter o f the gastropores 

H i c k s o n (1898 a) f o u n d a value of 0.37 m m , as smallest average diameter 

a value of 0.13 m m . T h e usual range of v a r i a t i o n i n size was f o u n d to be 

between 0.2 and 0.3 m m . I n the same paper H i c k s o n remarks (I.e., p. 250) : 

" T h e large pores are very constantly f o u n d i n specimens w i t h thick lamellae 

or branches, w h i l e the smal l pores are f o u n d o n those o f a more slender 

habit" . I n a specimen labelled Millepora complanata H i c k s o n f o u n d an 

average diameter of the gastropores at the base (the oldest p a r t ) o f 

0.185 m m , on a middle branch o f 0.17 m m , and o n the g r o w i n g edge (the 

youngest part ) o f 0.13 m m . H i c k s o n further remarks that the average size 

o f the pores on one side o f a colony may d i f f e r 0.03 m m f r o m the average 

size of the pores o n the other side. I n his next paper H i c k s o n (1898 ft) 

gives as average size o f the pores of M. alcicornis facies "ramosa" 

0.276 m m , o f a specimen of the facies "plicata" on one side o f the colony 

0.27 m m , o n the other side less than 0.2 m m . F i n a l l y H i c k s o n (1899) 

mentions that the gastropores i n a specimen o f the facies dichotoma have an 

average diameter o f 0.28 m m . 

T h e o n l y important result o f a l l the statements i n the l i terature con

cerning the size of the pores is H i c k s o n ' s r e m a r k that large pores are 
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f o u n d i n specimens w i t h thick lamellae or branches, a n d smal l pores i n 

more slender specimens. 

I t i s interest ing that Millepora alcicornis, w h i c h is so h i g h l y variable i n 

its g r o w t h f o r m , presents a s imi lar v a r i a b i l i t y i n the size of the pores. 

A s the size of the pores i n di f ferent parts of many colonies is highly 

d i f f e r e n t it was not thought w o r t h w h i l e to demonstrate this w i t h exact 

measurements. I n h a n d l i n g a certa in amount of materia l one cannot escape 

the conclusion that taken as a whole H i c k s o n ' s remarks are altogether 

right. T h e r e are some s t r i k i n g dif ferences w h i c h point to the fact that the 

size o f the pores may constitute a specific character, at least i n some cases. 

I n colonies of M. intricata the pores are so small that they are d i f f i c u l t 

to f i n d , whilst i n colonies of M. platyphylla they are so large that they are 

evident to the naked eye. 

I n other species the size of the pores is h i g h l y di f ferent i n the var ious 

colonies. I n many colonies of Millepora tenella the pores are suf f ic ient ly 

distinct (cf. P l . X I I figs, ι and 2 ) , whilst i n other specimens they are far 

less distinct (e.g., i n the specimen of P l . X I I I f ig . 3) o r even very d i f f i c u l t 

to f i n d (e.g., i n the specimens of P l . X I V figs. 1 a n d 2 ) . W h e n we compare 

the extreme forms it appears that the specimens o f P l . X I I are m u c h larger 

and consist of m u c h thicker and broader branches than those of P l . X I V 

w h i c h are colonies of a more d w a r f e d appearance. 

T h e few specimens k n o w n of Millepora latifolia have very distinct pores 

(cf . P l . I I I f i g . 3 ) . 

I n Millepora dichotoma the pores not always are as smal l as some data 

in the l i terature tend to show. T h e specimen of P l . V I f i g . 2, e.g., has very 

distinct pores. 

I n complete colonies of M i l l e p o r a platyphylla, the species w i t h the largest 

pores, always regions may be f o u n d i n w h i c h the pores are m u c h smaller. 

These are especially the basal parts of the colony a n d other parts w h i c h d i d 

not receive the f u l l l ight. T h e same peculari ty is to be observed i n many 

large colonies of M. alcicornis i n w h i c h h a r d l y any pores may be f o u n d i n 

the basal parts, whils t they are easily to be seen i n the upper regions. 

It seems safe to conclude that as a specif ic character the size o f the pores 

m a y be o f some help i n exceptional cases only , e.g., i n M. platyphylla and 

i n M. intricata. B u t other species w i t h i n certain l imi ts i n this respect may 

present the appearance of each of these two. 

T h e Shape of the Pores. 

M i l n e E d w a r d s (1836-1849, P I . 89 f ig . 1 b) gives an enlarged f igure of 

part of the surface of Millepora alcicornis, i n w h i c h the gastropores al l are 
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more or less starshaped a n d some o f the dactylopores too are dist inct ly 

stellate. 

I n the l i terature there are very few remarks on the shape of the pores. 

D a n a (1848, p. 542) observes that "the cells o f the coral la a r e . . . extremely 

smal l , l o o k i n g l ike pinholes, a n d without dist inct rays" . M i l n e E d w a r d s 

( i 8 6 0 , p. 225) gives as characters of the p o r e s : " P a s de cloisons distinctes, 

n i de columel le" . 

H y m a n (1940) f igures a Millepora, " s h o w i n g typica l flabellate shape", 

apparently a specimen o f M. complanata f r o m the W e s t Indies. I n the 

f igure o f a m a g n i f i e d part (I.e., f i g . 137 B ) the gastropores as w e l l as the 

dactylopores are represented w i t h distinct septa, so that they appear entirely 

di f ferent f r o m the usual aspect, being dist inct ly starshaped instead o f 

f o r m i n g simple r o u n d openings. 

M i l n e E d w a r d s ' s and H y m a n ' s drawings undoubtedly were rriade f r o m 

specimens w h i c h actually h a d starshaped pores, as this shape of the pores 

also occurs, though very exceptionally, i n other specimens. I n a small 

specimen o f M. complanata i n the P a r i s M u s e u m (apparently a m a r g i n a l 

fragment of a large colony) the pores are dist inct ly starshaped, whi ls t also 

i n some other colonies o f the same species i n the P a r i s M u s e u m , i n the 

L e i d e n M u s e u m , a n d i n the A m s t e r d a m M u s e u m there are of ten pores 

to be f o u n d of stellate shape. M o r e o v e r , the colony of M. latifolia repre

sented o n P l . I V f i g . ι shows some pores o f stellate f o r m . These are f o u n d 

i n those parts of the colony w h i c h f o r m a t h i n cover ing of specimens o f 

Pyrgoma milleporae. W h e n this layer o n the shells o f the parasites becomes 

th icker the pores have their usual more o r less c i r c u l a r shape, just as i n 

the parts o f the colony w h i c h are not occupied b y the parasites. I n the 

L e i d e n M u s e u m there is a specimen o f Millepora alcicornis w h i c h i n certain 

parts o f the c o r a l l u m has dist inct ly starshaped gastropores. 

W h e n pores of stellate shape occur they f o r m an exceptional case 

restricted to i n d i v i d u a l colonies. T h e shape o f the pores therefore does not 

f u r n i s h a character for specific distinctions. 

T h e Degree o f Isolat ion of the Cycles. 

L i n n a e u s (1758, 1767) and G m e l i n (1789) characterize Millepora alcicor-

nis as being p r o v i d e d w i t h " p o r i s sparsis obsoletis", so that they d i d not 

observe an arrangement o f the pores i n systems. 

I n the description o f his varieties o f Millepora alcicornis E s p e r (1790) 

repeatedly remarks that the pores are distr ibuted w i t h o u t distinct order. 

I n his f igure of M. alcicornis var. nodosa, however, E s p e r (1790, M i l l e p . 
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Tab. I X ) represents the pores as distinct systems, in which a gastropore is 

surrounded by a number of dactylopores (as a rule 5 or 6). 

Ehrenberg (1834) states that in his Millepora complanata the large pores 

are surrounded by 4 to 6 smaller ones, which points to distinct cyclosystems. 

H i s species M. clavaria is characterized by "poris crebris, parum regu-

laribus", and according to Ehrenberg in this respect differs from Esper's 

nodosa with its pores arranged in groups. 

F r o m Dana's (1848) statements only that regarding the var. truncata 

seems to indicate the presence of more or less isolated cycles. 

Milne Edwards's (i860) remarks concerning the degree of isolation of 

the cycles in the various species of Millepora are interesting. In complanata 

the systems are not well recognizable, in plicata they are sufficiently 

distinct (the two forms belong to the same species). Гп foliata the pores 

form small systems, in squarrosa there are no distinct systems (the two 

forms probably again belong to one species). M . alcicornis is stated to have 

no distinct systems of pores, and in ehrenbergi the Verrucae bear a central 

principal pore which is surrounded by 5 or 6 smaller pores. 

In his species Millepora insignis V e r r i l l (1864) recognizes groups of 

pores : principal cells at the summit of slight prominences surrounded by a 

circle of six smaller ones. V e r r i l l (1868) describes the dactylopores of 

M. nitida as having a tendency for an arrangement around the gastropores 

hi circles of 6 or 8. Klunzinger (1879) remarks that in those parts of the 

corallum of the typical M. platyphylla where there are no Verrucae the 

dactylopores often are arranged in circles around the gastropores, and also 

records more or less distinct cycles for the variety glabrior of this species. 

Moseley (1880) remarks that his M. nodosa from Tahit i has well-marked 

and separated systems (the name is a synonym of M. exaesa). Ridley (1883) 

states that the dactylopores of the species named by him M . dichotoma are 

scattered irregularly between the gastropores. Ridley's M. dichotoma in the 

present paper is regarded as belonging to M. tenella, and it is interesting that 

Ortmann (1892) in his description of M. tenella remarks that the dactylo

pores are scattered among the gastropores and do not form groups. 

Hickson (1898 a) observed that in some parts of the corallum the cycles 

are more distinct than in other parts. H e remarks that slow growing parts 

have distinct cycles, and that in fast growing parts the cycles are confused. 

In a later paper Hickson (1899, p. 124) again gives some examples: " A n 

examination of F i g . 5 with a magnifying glass shows that in the lower half 

of the specimen the systems are very well marked, whereas in the upper 

half and at the edge the pores seem to be distributed indiscriminately. A 

better example of the variability of this feature in Millepora may be seen 
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i n F i g . 3 where the systems are perfectly distinct on the flat surface of the 

c o r a l l u m but completely fused o n the tubercles and at the edges". I n a 

more recent publ icat ion ( H i c k s o n , 1924, f ig . 66) a specimen is represented 

(enlarged) w i t h pores arranged i n regular cyclosystems. 

H y m a n (1940) remarks that i n Millepora the pores usually are i r r e g u l a r l y 

scattered, but that they may occur i n cyclosystems w i t h several dactylopores 

encirc l ing a central gastropore. 

F r o m his researches o n the degree of isolation of the cycles H i c k s o n 

draws the correct conclus ion that slow g r o w i n g parts have distinct cycles and 

that i n fast g r o w i n g parts the cycles are confused . T h i s at least as a general 

rule is entirely true. I n m a n y cases also i n slow g r o w i n g parts there are 

no distinct cycles, a n d i n fast g r o w i n g parts the cycles may be rather distinct. 

I n a l l the species of Millepora colonies may be f o u n d w i t h generally distinct 

cycles and others i n w h i c h the cycles are not to be dist inguished as separate 

groups. A s a specific character the degree o f isolation of the cycles is without 

any value. 

T h e Relat ive N u m b e r o f Dactylopores and Gastropores. 

T h e scanty data i n the l i terature before 1898 concerning the n u m b e r of 

dactylopores s u r r o u n d i n g a gastropore i n a cyclosystem are the f o l l o w i n g : 

E s p e r (1790), M. alcicornis var. nodosa: 5, 6 o r more. 

E h r e n b e r g (1834), M. complanata: 4  6 ; M. alcicornis: about 6. 

D a n a (1848), M. platyphylla β truncata: 5 o r 6. 

M i l n e E d w a r d s ( i 8 6 0 ) , M. ehrenbergi: 5 or 6. 

V e r r i l l (1864), M. insignis: about 6. 

V e r r i l l (1868), M. nitida: 6 o r 8. 

Moseley (1880), M. nodosa: 58. 

H i c k s o n (1898 a) i n several species of Millepora calculated the number 

of dactylopores belonging w i t h one gastropore to the same system. I n order 

not to be misled he used only those cycles w h i c h were clearly defined 

f r o m their neighbours. T h e average amounts of a number o f countings were 

given, as s h o w n i n the accompanying table (see p. 58) . 

C o n c e r n i n g the results o f these countings H i c k s o n observes that there 

is not m u c h var ia t ion i n the average p r o p o r t i o n o f dactylopores to gastro

pores. T h e extreme averages (5.08 and 7.08) do not show so great a ränge 

as m a y be seen on di f ferent parts o f a single c o l o n y : 9 and 4, and 8 and 3. 

H i c k s o n ' s conclusions are that the number o f dactylopores is very variable, 

as it may be any number up to 8 o r 9, that widely di f ferent forms of g r o w t h 

apparently have the same average number, that the average number o f 
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dactylopores for specimens o f a l l kinds of g r o w t h forms is about 6, and 

that the relative number of dactylopores and gastropores cannot be used 

as a specific character. 

It was not considered w o r t h whi le to t ry and add more data to those 

of H i c k s o n . A s his results i n every respect seem to be conclusive it is 

" A c c e p t e d 
specific 
names" 

M. murrayi 
( T o r r e s Str.) 

N u m b e r of 
cycles 

counted 

6 

Average 

number of 

dactylopores 

in each cycle 

5.15 

H i g h e s t 
number 

8 

L o w e s t 
number 

5 

M. alcicornis 
( W . Indies) 

8 6.45 8 5 

M. alcicornis 
(Bermudas) 

6 56 7 5 

M. alcicornis 
(Tonga) 

12 
12 

6.7 
5 0 8 

0
0

 
0

0
 

6 

3 

(one side) 
(other side) 

M. plicata 
(Celebes) 

12 7.08 9 6 

M. complanata 
( W . Indies) 

7 
100 

6.28 
5.82 

7 
7 

5 
4 

(one side) 
(other side) 

M. alcicornis 
( W . Indies) 

7 6.14 7 5 

M. alcicornis 
(Bahamas) 

13 55 9 4 

certainly r ight to state that the relative number of dactylopores and gastro

pores does not give an indicat ion for specific dist inct ion. I n every colony the 

v a r i a t i o n of this number is so evidently a result of di f ferent conditions 

in f luenc ing the var ious parts that this character is ent ire ly valueless i n 

regard to the species problem. 

T h e D i s t r i b u t i o n of the Pores i n various P a r t s of the C o r a l l u m . 

A c c o r d i n g to Pal las (1766) the pores i n Millepora alcicornis occur ' i n 

iunior ibus extremitatibus crebriores" . E s p e r (1790) too remarks that the 

pores i n the tips of the branches are more close together than i n the other 

parts of the colony. L a m a r c k (1816) states that i n Millepora the pores i n 

the tips of the colony are scattered. 
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E h r e n b e r g (1834) noticed i n his species M. porulosa that i n the basal 

part of the colony there was a m o r e distinct di f ference i n the size between 

the gastropores and the dactylopores than i n the higher parts. 

I n M. ehrenbergi according to M i l n e E d w a r d s ( i 8 6 0 ) there are of ten 

distinct systems o f 5 o r 6 smaller pores a r o u n d one larger, but i n some 

parts of the colony this d i f ference i n size between the gastropores and the 

dactylopores is l ittle pronounced. 

K l u n z i n g e r (1879) remarks that i n the basal region of M. exaesa the 

pores are smaller i n number and less distinct than i n other parts o f the 

colony. 

H i c k s o n (1898 a) observes that i n many large specimens the cycles are 

m u c h m o r e distant i n one part than i n another. I n s low g r o w i n g parts o f the 

c o r a l l u m there usual ly are distinct cycles, i n fast g r o w i n g parts the cycles as 

a rule are confused. I n his descript ion o f the facies nodosa H i c k s o n (1899) 

mentions that i n some parts of the colony there are regular systems of pores, 

whi ls t i n other parts the arrangement is i r regular . 

It seems, indeed, to be a general rule that the pores are m o r e numerous 

i n fast g r o w i n g parts o f colonies than i n s low g r o w i n g parts. I n connection 

w i t h this the pores usual ly are more conspicuous i n the upper parts of the 

colonies than i n the basal regions. P r o b a b l y i n the f i rst place this is due to 

the amount of l ight penetrating to the var ious parts o f the colonies, as i n 

parts of the colonies w h i c h do not receive suff ic ient l ight the pores have 

a tendency to disappear. T h i s has, e.g., occurred i n the specimen o f P l . V 

figs. 3 and 4 i n the part of the colony w h i c h f o r m e d the under side w h e n 

it remained attached to a b r i c k d u r i n g some t ime. N o t only are the pores 

here as a rule smaller than those o f the upper side, but i n m a n y parts 

they have a tendency to disappear altogether. 

A s a specific character the mode o f d is tr ibut ion of the pores i n var ious 

parts of the c o r a l l u m is o f no value. 

T h e Presence or Absence o f A m p u l l a e . 

Q u e i c h (1884) described the ampullae i n his new species Millepora mur-

rayi, and gave a further account o f these structures i n a f o l l o w i n g paper 

( Q u e i c h , 1886). H i c k s o n (1898 a) remarks that ampullae m a y be f o u n d i n 

plicate, ramose, a n d digitate specimens, a n d that the presence or absence 

of ampullae cannot be used as a specific character. T h i s stands to reason, 

as the ampullae f o r m a regular feature i n the l i fe-his tory o f Millepora. I n a 

later publ icat ion ( H i c k s o n , 1924, f i g . 68) a f igure is g iven o f a part o f a 

colony o f Millepora, s h o w i n g the surface profusely pitted w i t h ampullae. 
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It stands to reason that the ampullae, w h i c h f o r m a regular feature i n 

the sexual development o f Millepora, f r o m time to t ime occur i n a l l the 

species. It w o u l d be altogether absurd ta presume that the presence or 

absence of ampul lae might f o r m a specif ic character. 

I f o u n d open ampullae i n numerous specimens of Millepora alcicornis, 

a n d ampullae w h i c h sti l l possess their cover ing o f radiat ing calcareous bars 

i n one colony of M. murrayi, i n one of M. latifolia, a n d i n one of M. platy-

phylla. A s yet no characteristic structures could be observed i n these a m 

pullae po int ing to specific differences. T h e r e only seems to be a dif ference 

in size as those of M. latifolia are somewhat larger than those of M. mur-

rayi, whi ls t those of M. platyphylla are the smallest o f the three. B u t as o f 

each species o n l y one colony s h o w i n g ampullae is available it is not certain 

that this d i f ference i n size m a y be due to specif ic peculiarit ies. It is 

remarkable that o f the three species M. platyphylla, w h i c h has the largest 

gastropores and dactylopores, has ampullae o f smaller size than those of the 

other species. 

It is not impossible that the closed ampullae m a y be d i f f e r e n t i n the 

var ious species, so that the structure of these parts might y i e l d specific 

characters. T h e mater ia l at hand as yet is too scanty to a l l o w of a def inite 

conclusion. 

T h e A n a t o m y o f the Sof t P a r t s . 

M o s e l e y (1880) gave a detailed account o f the soft parts o f Millepora, 

based on studies o f M. exaesa (named by M o s e l e y M. nodosa). H i c k s o n 

(1898 a, b, 1899) studied mater ia l of var ious g r o w t h forms o f the genus, 

especially to f i n d specific characters, without succeeding i n obta ining results 

o f this k i n d . H i c k s o n states that the structure of the gastrozooids and the 

dactylozooids is essentially the same i n a l l the described species of the 

genus, though their size varies somewhat. M o r e o v e r the canal system is the 

same i n a l l specimens. F u r t h e r zooxanthellae o f exactly the same size are 

always present i n the s u p e r f i c i a l canals. T h e r e are two di f ferent k inds o f 

nematocysts i n each specimen (already described by Mose ley , 1880). Notes 

o n the nematocysts, c o n f i r m i n g Moseley 's and H i c k s o n ' s results, are more

over given by A b e (1938). 

It is not impossible that a more detailed study o f lhe nematocysts of the 

various species of Millepora might y i e l d characters c o n f i r m i n g the divers i ty 

o f the species. T h e data w h i c h at present are available, however, as yet do 

not point i n this direct ion. Instead o f conc luding w i t h H i c k s o n that the 

study of the soft parts again gives evidence of the specific uni ty of a l l forms 
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of Millepora it must be remarked that as yet the soft parts do not f u r n i s h any 

character o f specific value. 

T h e S t i n g i n g Propert ies . 

Several authors have commented upon the st inging properties o f Millepora. 

E h r e n b e r g (1834) adds to his descript ion of M. complanata " v i v a p r u r i e n s " , 

and to that o f M. platyphylla " v i v a p r u r i t " . D a r w i n (1842) also has some 

remarks on the st inging property o f Millepora, and K l u n z i n g e r (1879) 

mentions that Millepora is cal led " f i r e c o r a l " by the A r a b s . 

T h e f o l l o w i n g quotation f r o m H i c k s o n (1898 a, p. 254) is interesting 

as it points to the possibi l i ty o f a specific d is t inct ion based on this pecul iar

i ty : " M a n y of the M i l l e p o r e s are k n o w n to st ing badly, and have received 

popular names i n var ious languages expressive of this feature, but M r . 

G a r d i n e r i n f o r m s me that one f o r m i n F u n a f u t i d i d not st ing. " I t was 

at its base rather o v e r g r o w n w i t h weed, and above, cur ious ly enough, it d i d 

not sting, a n d was the only one i n F u n a f u t i that d i d n o t " " . U n f o r t u n a t e l y 

H i c k s o n gives no part iculars o f the g r o w t h f o r m of this specimen. 

T h e r e is another statement w h i c h points to differences of a s i m i l a r k i n d . 

W o o d - J o n e s (1910, p. 133) r e m a r k s : " I t is curious that o f the three forms, 

M. alcicornis has the power o f s t inging more severely than the other two, 

but this fact does not necessitate their t a k i n g specif ic rank, and I do 

not doubt that there is but one species of M i l l e p o r a " . 

N o w W o o d - J o n e s ' s M. alcicornis is the m o r e delicately branched f o r m of 

the Cocos K e e l i n g Islands, whereas the two other forms, named by h i m M. 

complanata and M. verrucosa, are of a more compact manner o f g r o w t h . 

Y o n g e (1930) mentions a " f i n e l y branched M i l l e p o r a w h i c h stung l ike nettles 

at the t o u c h . . . " . I n the latter publ icat ion it is not especially noted that 

branched specimens of Millepora have a stronger st inging power than more 

massive ones, but i n connection w i t h W o o d - J o n e s ' s observations it is i n 

teresting that Yonge 's specimens were f inely branched. 

T h e data concerning the differences i n the s t inging effect of the var ious 

forms of Millepora as yet do not f u r n i s h suff ic ient evidence f o r specif ic 

characters. M o r e o v e r , i f really there is a di f ference i n the st inging power o f 

the var ious species of the genus it w i l l be exceedingly d i f f i c u l t to f i n d a 

means of expressing this feature i n distinct terms. A n y h o w it is interesting 

that the available data seem to point to a physiological di f ference w h i c h 

may be o f specif ic value. 

T h e D i s t r i b u t i o n of the various F o r m s i n d i f ferent P a r t s o f the Reefs . 

Forskâl (1775) remarks that Millepora dichotoma inhabits deeper water. 
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D a r w i n (1842) observes that i n the Cocos K e e l i n g Islands Porites and 

Millepora alone seem able to resist the f u r y of the breakers o n the upper 

and outer edge o f the reef (the Millepora is named M. complanata, its 

correct name is M. platyphylla). H e r e "M. alcicornis" (obviously one of 

the branched species of another name) is f o u n d i n the hollows o f the reef. 

I n the M a l d i v e s again "M. complanata" is one o f the commonest kinds on 

the outer m a r g i n . It grows to a large size, only where it is washed by a 

heavy sea. A t greater depths, a strong Madrepora and "Millepora alcicornis" 

are the commonest kinds. T h e latter l ives i n f r o m ο to 12 fathoms. 

Duchassa ing & M i c h e l o t t i (1864, p. 105) publ ish an interesting note: 

" U n autre fait peut encore se présenter q u i peut induire le naturaliste en 

e r r e u r ; i l y a souvent des millepores q u i prennent naissance dans des endroits 

où la mer est trèspeu profonde, par example dans les creux de rochers, 

où i l n'y a pas plus de deux ou trois pouces d'eau ; dans ce cas le P o l y p i e r ne 

pouvant se développer en hauteur, s'étale en une large croûte à la surface 

des corps marins , qui forment le fond. O n doit éviter d'établir des espèces 

sur de pareils spécimens, à moins d'avoir à invoquer d'autres caractères plus 

posi t i f s" . T h i s is the more interest ing as Duchassaing & M i c h e l o t t i gave a 

separate specific name to specimens w h i c h di f fered a m o n g each other i n 

slight modif icat ions of g r o w t h f o r m only. 

Moseley (1879) mentions when deal ing w i t h the corals of B e r m u d a that 

Millepora ramosa seems to thr ive best i n the shade. 

F o r b e s (1885) records M. verrucosa f r o m outside the reef, a n d M. 

forskäli f r o m inside the reef of the Cocos K e e l i n g Islands. 

H i c k s o n (1889) states that " M i l l e p o r a alcicornis" occurs on the outer 

edge o f the reef ( i n N o r t h Celebes). A p p a r e n t l y a branched f o r m is meant, 

f o r i n the same publicat ion H i c k s o n refers to "M. plicata" as a di f ferent 

f o r m . 

O r t m a n n (1892) f o u n d his Millepora tenella at D a r er S a l a a m d u r i n g 

ebbtide (spr ingt ide) i n the surf , i n clefts of the reef. 

S a v i l l e  K e n t (1893) remarks that "Millepora ramosa" (the correct name 

probably is M. intricata) is rarely uncovered at ebbtide. 

G a r d i n e r (1898, p. 428) i n descr ibing conditions on the reefs of F u n a f u t i 

w r i t e s : " M i l l e p o r a , w h i c h is generally supposed to g r o w where the break 

of the waves is strongest, I only obtained i n this area i n a wellprotected 

situation on the leeward side of the a t o l l " . A n o t h e r remark concerning the 

reefs o f F u n a f u t i is (I.e., p. 434) : " t w o varieties of Millepora f lour ish , 

one near the openings of the reef, and the other, a massive b r o w n lamellar 

variety, o n nearly al l the shoals of the lagoon". O n R o t u m a Millepora is 



t h e s p e c i e s p r o b l e m i n m i l l e p o r a 63 

very common i n the boat channel. I n the atol l N u k u l a i l a i Millepora is 

everywhere very common. O n p. 479 of the cited paper G a r d i n e r mentions 

that f r o m a greater depth than 30 fathoms small pieces o f Millepora were 

obtained, and he further remarks : "Millepora was, however, very c o m m o n 

i n a l l the hauls up to 7 fathoms, a n d evidently grows extremely l u x u r i a n t l y 

at about this depth". 

H i c k s o n (1898 e ) describes a specimen of Millepora alcicornis facies 

"ramosa" obtained by G a r d i n e r i n F u n a f u t i at a depth of 7 fathoms, and 

writes (I.e., p. 828) : " T e n i s o n - W o o d s says that Millepora undulosa occurs 

i n 20 fathoms i n F o v e a u x Straits , M o o r e a n d S m i t h f o u n d l i v i n g M. ramosa 

i n 15 fathoms, . . . " ! ) . I n a footnote H i c k s o n remarks that G a r d i n e r believes 

to have obtained pieces of Millepora f r o m 20 and 30 fathoms, but does not 

w i s h to consider this evidence as conclusive. I n the same paper H i c k s o n 

points to the interesting fact that i n both cases ( M o o r e & S m i t h , and 

G a r d i n e r ; H i c k s o n expresses his doubts to T e n i s o n - W o o d s ' s statement) 

i n w h i c h M i l l e p o r e s have been dredged at a depth wel l below low-water 

mark, i.e., i n places where the g r o w t h i n height cannot be l imited by expo

sure to the air , the facies is "ramosa". H i c k s o n ' s facies "esperi" (according 

to the descript ion it is Millepora exaesa) i n F u n a f u t i occurred "most 

abundantly i n the lagoon o n each side o f the passages to w i n d w a r d , and 

never where it w o u l d be direct ly exposed to the rush o f the tide. I n this 

situation it forms large clumps, commonly as much as 7 or 8 feet i n diameter, 

r i s i n g out of 5-10 feet of water to a foot f r o m the surface at o r d i n a r y l o w 

t ide" (I.e., p. 8 3 0 ) . T h e facies "complanata" (the correct name is M. 

platyphylla) occurred i n F u n a f u t i i n shal low water. 

I n the region of the M a l d i v e a n d L a c c a d i v e Islands G a r d i n e r (1902) 

obtained the branching f o r m of Millepora 3 times f r o m 21-25 fms., twice 

f r o m 26-30 fms., 3 times f r o m 36-40 fms., and once f r o m 41-50 fms. It was 

not found i n more shallow water, nor d i d it occur on the reefs. 

A g a s s i z (1903) ascertains that i n the P a u m o t u Islands a ye l lowish green 

nodular species of Millepora is very common between the surface a n d three 

f a t h o m s ; apparently M. exaesa is meant here ( i t is interesting that Forskâl 

(*775) a l s o indicates the colour of M. exaesa as greenish) . A t N i a u , i n the 

same group of islands, M i l l e p o r e s and other corals " . . . g r o w i n abundance 

f r o m the edge of the reef p l a t f o r m , taking their greater development i n f r o m 

three to seven fathoms". (I.e., p. 6 5 ) . I n the T o n g a A r c h i p e l a g o Millepora 

1) T e n i s o n - W o o d s remarks that his specimen of Millepora undulosa was found i n 
F o v e a u x Strait , but the depth at w h i c h it occurred was not stated. In a note to 
T e n i s o n - W o o d ' s paper H u t t o n observes that Millepora undulosa is obtained not un
commonly in f r o m 14 to 20 fathoms of water. 
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(and other corals) occur o n reef flats i n great p r o f u s i o n , a n d to a depth o f 

f ive to s i x fathoms i n the sounds. I n the G i l b e r t Islands (and i n some other 

groups too) an immense flat of M i l l e p o r e s was observed i n w h i c h the corals 

h a d been k i l l e d as they approached the surface. N e x t to this flat of dead 

corals M i l l e p o r e s were seen g r o w i n g i n great p r o f u s i o n i n a deep and 

w i d e secondary lagoon. A g a s s i z further observes that M i l l e p o r e s are the 

most abundant o f the corals i n the lagoons of the M a r s h a l l Islands. A t 

K u s a i e i n the C a r o l i n e Islands M i l l e p o r e s were f o u n d " . . . g r o w i n g l u x u r 

iant ly on a l l the flats and shoals and ledges o f the lagoon to the west o f 

P o r t L o t t i n " (I.e., p. 339) . A t P o n a p i i n the same group of islands gigantic 

masses o f M i l l e p o r e s a n d other corals were met w i t h on the outer slope of 

the reef. 

G a r d i n e r (1907) mentions Millepora w h i c h he procured f r o m a depth o f 

29 fathoms. H e further remarks that this coral may assume e x t r a o r d i n a r i l y 

d i f ferent facies, a n d adds (I.e., p. 133) : " A n y facies m a y be f o u n d at any 

depth and a l l belong, as P r o f . S. J . H i c k s o n has shown, to a single species". 

C r o s s l a n d (1927) i n discussing the effect of sand on coral g r o w t h , 

mentions that Millepora is the last s u r v i v o r when the reef corals are 

destroyed. O n the reefs of T a h u a t a Is land i n the M a r q u e s a s " large colonies 

o f Millepora decorate the edge, especially o f the channel on the west side, 

g r o w i n g i n r o u n d e d masses made o f t h i n plates, . . . " (I.e., p. 550). 

C r o s s l a n d (1928) describes various g r o w t h forms (facies) of Millepora 

f r o m the reefs o f T a h i t i and r e m a r k s : " T h e s e g r o w t h forms o f Millepora 

thus direct ly respond to external condit ions, corroborat ing P r o f e s s o r H i c k 

son's prolonged investigations, and a f f o r d an i n d e x m a r k i n g stages i n the 

changes of reefs as condit ions alter" . (I.e., p. 727). S i m p l e incrustations f o r m 

the f irst stage o f every f o r m of g r o w t h , but i n bad condit ions Millepora 

remains at this stage.On the surf-swept b a r r i e r edge o f the reef plate-like 

masses occur w h i c h may show b r a n c h i n g i n their upper margins. I n quiet 

water an upright branching f o r m is f o u n d , and i n the lagoon a leafy f o r m . 

( T h e explanat ion o f the plates i n Crossland's paper o f 1928 contains some 

errors , w h i c h are corrected i n a later paper by Cross land, w h i c h appeared i n 

1931). It is quite possible that Coss land is r ight w h e n he regards a l l these 

g r o w t h forms f r o m T a h i t i , i n c l u d i n g the f o r m described by h i m as plates 

f o r m i n g a honeycomb facies, as belonging to one species, Millepora platy-

phylla ( C r o s s l a n d indicates a certain facies w i t h the name truncata, w h i c h 

is a s y n o n y m of platyphylla). 

U m b g r o v e (1928) points to the fact that o n the reefs o f the B a y of 

B a t a v i a the var ious g r o w t h f o r m s o f Millepora are m o r e or less restricted 

to certain areas each w i t h its o w n ecological conditions. O f the var ious forms 
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"dichotoma" is very c o m m o n on the outer slope of the shingle w a l l , "platy-

phylla" occurs o n the r i c h reef i n deeper water, and "incrustans" o n the 

shingle walls (the l i t h o t h a m n i o n - r i d g e ) . 

Y o n g e (1930) remarks that i n the Great B a r r i e r R e e f Millepora occurs i n 

sheltered waters as a f inely b r a n c h i n g coral , a n d on the surface of the 

reefs as an encrusting g r o w t h . 

Stephenson, Stephenson, T a n d y & Spender (1931) mention Millepora 

a? one of the animals characteristic of seaward slopes and anchorage. 

G a r d i n e r (1931, p. 85) w r i t e s : " O n the reef the c o r a l l u m of Millepora 

is i n c r u s t i n g a n d g r o w i n g outwards f r o m the base, whi le its surface is 

covered w i t h flattened stems, w h i c h may v a r y f r o m quite smal l and 

anastomosing branches to great u p g r o w i n g plates several inches i n breadth 

at the base; at depths of 15 to 25 fathoms their branching is o f t e n that 

of delicate twigs" . 

Y a b e & S u g i y a m a (1935 a, p. 211) observe that "Millepora a n d Porites 

l ike m o r e agitated water and are c o m m o n along the outer m a r g i n of the belt 

o f g r o w i n g corals" . 

Sewel l (1935) states that the outer zone of N a n k a u r i Is land ( N i c o b a r 

Islands) is composed completely of a b r a n c h i n g plate-like g r o w t h apparently 

of Millepora sp. 

Sewel l (1936) mentions the same f o r H o r s b u r g h A t o l l ( M a l d i v e I s l a n d s ) , 

but here Millepora is one of a great number of corals. T h e species is 

referred to as M. complanata, so that undoubtedly M. platyphylla is meant. 

G a r d i n e r (1936) points out that under unfavourable condit ions the i n -

crust ing colonies of Millepora are the last to surv ive as l i v i n g corals. H e 

remarks that i n the S o l o m o n A t o l l , Chagos A r c h i p e l a g o , Millepora occurs 

as thick flattened plates. 

A b e (1937) remarks that the d i s t r i b u t i o n of "Millepora alcicornis" i n 

I w a y a m a B a y ( P a l a o Is lands) is m a i n l y near the mouth of the bay where 

the c u r r e n t is comparatively swift . T h e g r o w t h of the coral is inf luenced 

by the current so as to cause a system of branches " v e r t i c a l to the current 

d i r e c t i o n " . T h e f igured specimen of "M. alcicornis" belongs to M. tenella. 

A b e (1938) states that "M. alcicornis" is w i d e l y distr ibuted o n the reef 

m a r g i n of the outer part of I w a y a m a B a y . 

C r o s s l a n d (1938) when discussing the condit ions of the reefs at G h a r -

daqa between the B i o l o g i c a l Stat ion and the edge o f the reef remarks that 

Millepora, common o n the outer reefs, i s here small and rare. 

B u t s c h (1939) observes that i n the Bahamas Millepora alcicornis occurs 

c o m m o n l y i n depths o f f r o m two feet to s i x fathoms. 

Y o n g e (1940, p. 369) r e m a r k s : " R e f e r r i n g to the H y d r o c o r a l l i n a e , H i c k -

Zoologische Verhandelingen, ι 5 
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son (1924) points out that the Stylaster ina, w h i c h have no zooxanthellae, 

e x t e n d f r o m shal low water to great depths. Millepora, o n the other hand, 

w h i c h does possess zooxanthel lae, has never been f o u n d below about 40 

fathoms and does not f l o u r i s h except near the surface" . 

O f the data g iven above the most important a n d most precise part iculars 

concerning the d is tr ibut ion o f the forms o f Millepora o n the reefs are the 

f o l l o w i n g . 

T h e greatest depth at w h i c h species o f the genus Millepora m a y occur 

seems to be w e l l established as about 4 0 fathoms. T h i s undoubtedly is, as 

Y o n g e (1940) remarks , dependent u p o n the conditions f o r existence of the 

symbiotic algae. T h e data i n the l i terature point to the fact that i n more or 

less deep water only branching forms occur. Gardiner ' s (1907) assertion "any 

facies may be f o u n d at any d e p t h " apparently is a sl ip of the pen, as it 

contradicts his o w n statements i n other papers. 

Millepora exaesa has been recorded f r o m 5-10 feet to 1 foot depth i n 

F u n a f u t i ( H i c k s o n , 1898 b) a n d f r o m between the surface and 3 fathoms 

i n the P a u m o t u Islands ( A g a s s i z , 1903). "M. ramosa" (evidently M. dicho-

toma o r M. tenella) was obtained i n F u n a f u t i f r o m a depth o f 7 fathoms 

( H i c k s o n , 1 8 9 8 6 ) . 

Millepora platyphylla is repeatedly mentioned as c o m m o n on the surf-

swept edge o f the reef ( D a r w i n , 1842; Forbes , 1885; C r o s s l a n d , 1927, 1928; 

Sewel l , 1935, 1936), i n this region it seems to f i n d ideal condit ions as i t 

develops here into strong colonies o f large size. B u t also species of a 

more o r less delicately branched f o r m m a y occur o n the outer edge o f the 

reef. H i c k s o n (1889) remarks that "M. alcicornis" occurs here, O r t m a n n 

(1892) f o u n d his M. tenella i n the surf , a n d A b e (1938) states that "M. 

alcicornis" (probably M. tenella, cf. A b e , 1937) is w i d e l y distr ibuted on the 

reef m a r g i n . O n the other h a n d S a v i l l e - K e n t (1893) observes that M. in-

tricata (named by h i m "M. ramosa") is rare ly uncovered at ebb-tide. 

Cross land (1927, 1928), a n d U m b g r o v e (1928) publ ished valuable data 

concerning the occurrence o f the var ious f o r m s i n ecologically d i f ferent 

parts o f the reefs. 

O n the reefs i n the B a y of B a t a v i a I f o u n d the species Millepora platy-

phylla, M. murrayi, and M. tenella i n l u x u r i o u s development on the extreme 

edge, i n the f u l l sur f . U n d e r entirely s i m i l a r condit ions the species M i l l e -

pora latifolia and M. intricata were f o u n d on the edge o f the reef o f the 

is land N o o r d w a c h t e r i n the J a v a Sea. 

I n strongly agitated water Millepora tenella develops into strong plate-

Hke growths w i t h rather numerous thick a n d broad branches ( f igs . 3 a n d 
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4). I n more quiet water the f o r m of the c o r a l l u m becomes wide ly spreading. 

I f then it is g r o w i n g under favourable conditions the branches become rather 

F i g . 3. Out l ine o f a plate-like g r o w t h of Millepora tenella O r t m . w i t h more o r less 

separate branches f r o m the Is land E d a m . N a t u r a l size. 

thick and broad ( f i g . 5 ) . I f on the other h a n d it is g r o w i n g i n the region 

of the reef at the inner part o f the patches o f l u x u r i a n t coral growth, where 

the condit ions are less favourable f o r development, the branches remain 
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m u c h thinner a n d the whole c o r a l l u m has a m u c h more delicate appearance 

( P L X I V f igs, ι a n d 2 ) . 

I n rather shal low water Millepora murrayi is of a robust structure a n d 

has rather short vert ica l branchlets ( P l . X I f ig . 2 ) . T h e specimen o f P l . X I 

F i g . 4. O u t l i n e of a plate-like g r o w t h of Millepora tenella 
O r t m . w i t h strongly united branches f r o m the Is land E d a m . 

N a t u r a l size. 

f i g . ι for a l o n g t ime remained i n somewhat deeper water. H e r e the c o r a l l u m 

obtained a rather loose structure, w i t h comparat ively t h i n p r i n c i p a l branches 

a n d v e r y l o n g vert ica l branchlets. T h e two colonies p r i n c i p a l l y have the 

same m a n n e r of g r o w t h , but the one is m u c h stronger than the other. 
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Colonies o f Millepora intricata o f the typica l shape, as that o f Pl. X 

( w h i c h i n every respect reminds of the type specimen i n the P a r i s M u s e u m ) 

i n a l l probabi l i ty g r o w i n m o r e o r less sheltered water, somewhat below the 

low-tide level. O f the specimens o f M. intricata i n the P a r i s a n d the L e i d e n 

M u s e u m s it is u n k n o w n whether they real ly are f r o m deeper water, but o f 

the specimens o f M. intricata re ferred to by S a v i l l e - K e n t (1893) under the 

name M. ramosa this author remarks that the species is rare ly uncovered 

F i g . 5. Outl ine of a colony of Millepora tenella O r t m . w i t h widely spreading branches 
from; the Is land E d a m . N a t u r a l size. 

at ebb-tide. N o w it is interest ing that the strongly branched part o f the 

compound of P L I I I is f r o m the surf-swept edge o f the reef o f the i s land 

N o o r d w a c h t e r . I n a l l probabi l i ty this coral belongs to M. intricata, as i t 

has the typical manner o f b r a n c h i n g a n d o f anastomosing o f the branches o f 

this species. T h e branches themselves, however, are m u c h stronger a n d 

broader than i n the typical specimens ( f igs . 1 a n d 2 of P L I I I are o n 7 / 1 0 

of the natura l s ize) . I f real ly the species prefers somewhat deeper w a t e r for 
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its typ ica l development it is astonishing that this colony f r o m the edge o f 

the reef has such a v igorous manner o f g r o w t h . 

S u m m a r y a n d G e n e r a l Conclusions. 

(1) . T h e f o r m o f the c o r a l l u m , regarded by H i c k s o n as entirely dependent 

u p o n external conditions, is the most important character f o r the dist inct ion 

o f the species. E a c h species o f Millepora is h i g h l y variable , but the v a r i a t i o n 

is l i m i t e d to a certain degree. 

(2) . T h e texture o f the c o r a l l u m a n d of its surface i n some cases may 

give a n indicat ion f o r the specif ic ident i f icat ion. I t cannot be used as a 

specif ic character of constant value. 

(3) . T h e size of the pores as a rule is variable. Some species generally 

have large pores, others generally smal l . A s a specif ic character the size 

o f the pores is not suf f ic ient ly constant. 

(4) . T h e shape o f the pores o n the whole is c i rcular . E x c e p t i o n a l l y pores 

o f a stellate k i n d m a y occur, but this character has i n d i v i d u a l value only . 

(5) . T h e degree o f isolation of the cycles varies i n the d i f ferent parts 

o f each colony. It cannot be used as a specific character. 

(6) . T h e relative n u m b e r o f dactylopores a n d gastropores again varies 

i n the d i f f e r e n t pars o f colonies. It is o f no value as a speci f ic character. 

(7) . T h e d is tr ibut ion of the pores i n var ious parts o f the c o r a l l u m is 

d i f ferent i n each i n d i v i d u a l colony. It cannot give any indicat ion f o r a 

specif ic dist inct ion. 

(8) . T h e presence o r absence o f ampullae cannot constitute a specif ic 

character, as every n o w a n d then ampullae must develop i n each f u l l g r o w n 

colony. It is not impossible that the structure o f the ampullae may show 

distinct part iculars i n each of the species of the genus. U n t i l n o w too l itt le 

is k n o w n i n this respect. 

(9) . T h e anatomy o f the soft parts d i d not y i e l d characters of specif ic 

value. A s far as k n o w n at present the nematocysts o f the various species 

d o not show differences i n structure. 

(10) . T h e st inging properties may be d i f f e r e n t i n the var ious species. 

T o o l itt le is k n o w n at present to f o r m a decision. 

(11) . T h e dis tr ibut ion o f the var ious forms i n d i f ferent parts o f the reefs 

points to a preference o f each species f o r a certain habitat w i t h opt imal 

ecological conditions. E a c h species has a considerable power o f adjustment 

to more or less unfavourable condit ions, resul t ing into a change of g r o w t h 

f o r m of the colony. 

H i c k s o n (1898 a, b, 1899) examined an extensive mater ia l o f Millepora o f 

var ious g r o w t h forms and appl ied the cr i ter ia indicated above w i t h ( 1 ) , ( 2 ) , 
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(3)> ( 5 ) , ( 6 ) , ( 8 ) , a n d (9) to detect constant specif ic dist inct ions. H e 

fai led to f i n d these and therefore concluded that a l l the d i f ferent forms 

belong to the one species Millepora alcicornis. H i c k s o n ( 1 8 9 8 « , p. 249) 

writes : " T h e f o r m assumed b y the coral must depend upon m a n y c i r c u m 

stances connected w i t h the exact spot o n w h i c h it g r o w s " , and continues: 

" I f a Millepora embryo happens to become f i x e d o n a large piece o f 

dead coral , it w i l l f o r m a large i n c r u s t i n g base, a n d such a base nearly 

always gives rise to a lamellate f o r m of g r o w t h ; i f , on the other hand, 

the embryo settles on a small stone or other object, lamellate g r o w t h is 

impossible, and the c o r a l l u m w i l l be r a m i f i e d " . T h a t the latter statement 

is incorrect is proven by Crossland's (1928, f ig . 11) specimen, a M. platy-

phylla s tart ing g r o w t h on branches of Acropora and cont inuing as a lamel

late f o r m . 

H i c k s o n ' s conclusions that a l l the described species o f Millepora are 

var ious g r o w t h forms o f M. alcicornis cannot be upheld. Instead of the 

quotation given above the f o l l o w i n g explanat ion of the divers i ty o f forms 

m a y be given. 

T h e r e are a number of species o f Millepora, each of w h i c h is so strongly 

var iable that under the inf luence o f external conditions it may assume 

a f o r m w h i c h is m o r e o r less typical for another species. I f a Millepora 

l a r v a happens to become f i x e d on a spot where the condit ions of existence 

are ideal for the species, it grows out to a colony of the typical f o r m . I f it 

happens to become f i x e d on a spot where the conditions o f existence f o r 

this p a r t i c u l a r species are unfavourable it may g r o w out to a colony w i t h 

a g r o w t h f o r m quite d i f ferent f r o m that o f the typical f o r m . I f it happens 

to become f i x e d on a spot where the conditions of existence are altogether 

unsuitable f o r this p a r t i c u l a r species (although other species o f Millepora 

may f i n d here ideal condit ions for a l u x u r i a n t development) the y o u n g 

colony dies. It is not to be denied that certain species w h i c h have a p r o 

nounced preference f o r distinct parts of the reefs i n these parts o n l y 

develop into colonies o f the typ ica l shape. A good example forms M. platy-

phylla that attains its most v igorous g r o w t h (the "honeycomb fac ί es , , ) on 

the surf-swept edge o f the reefs only, and changes into a leafy f o r m when 

l i v i n g i n the quieter water o f the lagoon. 

V I . N O T E S O N S P E C I M E N S O F M I L L E P O R A F R O M T H E 

I S L A N D S E D A M A N D N O O R D W A C H T E R I N T H E J A V A S E A 

I n the years 1920 to 1922 I had the opportuni ty to study corals o n the 

reef of the is land E d a m i n the B a y of B a t a v i a . M o r e o v e r i n September 
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1921 I stayed for about a week at the i s land N o o r d w a c h t e r i n the J a v a Sea, 

farther n o r t h f r o m Bataivia. A f t e r h a v i n g read H i c k s o n ' s (1898 a, b, 1899) 

papers I p a i d special attention to the v a r i a t i o n of Millepora i n connection w i t h 

external circumstances, a n d collected a number of colonies s h o w i n g the 

result o f these external influences. It soon became evident that not a l l the 

v a r i a t i o n i n f o r m of Millepora can be ascribed to external factors. Q u i t e 

c o m m o n l y side by side o n the surfswept edge of the coral reefs colonies 

of Millepora are f o u n d o f a compact platel ike g r o w t h next to colonies w i t h 

a delicately branched m a n n e r o f growth. A s i n these cases the external 

circumstances are exactly the same the differences of the g r o w t h f o r m 

must be due to internal influences, o r i n other words , must be specific. O n 

the other h a n d colonies of a s i m i l a r i n i t i a l g r o w t h m a y later present s t r i k i n g 

differences i n connection w i t h their l i v i n g under dif ferent condit ions, e.g., 

i n quiet or i n more agitated water. F u r t h e r the nature of t h e substratum may 

be decisive i n d e t e r m i n i n g the shape o f colonies of Millepora, especially of 

y o u n g layers o f the c o r a l l u m i n the i n c r u s t i n g stage. M o r e o v e r the shape 

o f the colonies m a y be altered b y parasit ic growths. F i n a l l y the shape of the 

colonies may become peculiar as a result o f reaching their l i m i t of height i n 

connection w i t h the surface of the water. A few instances i l l u s t r a t i n g these 

var ious phenomena are described here i n some detail . 

Inf luence of neighbouring colonies of Millepora. 

T h e f igures o n P l . I I are photographs of a c l u m p o f Millepora consist ing 

of the united parts of two neighbour ing colonies g r o w i n g o n the extreme 

edge o f the reef o f the i s land E d a m . B o t h colonies i n the same manner 

were exposed to the f u l l action of the waves. O n e h a l f o f the c o m p o u n d is a 

plate l ike g r o w t h of M. platyphylla, developed as the typical honeycombed 

facies. T h e other hal f belongs to the species M. murrayi. It consists of a 

c r o w d e d mass o f delicate branches w h i c h only at the sides o f the colony 

h a d suff ic ient r o o m to g r o w out as lateral ogives w i t h paral lel erect smaller 

branchlets. T h e colony h a d reached lhe level i n w h i c h further g r o w t h i n 

height was made impossible o n account o f its h a v i n g reached the surface 

of the water. E x p a n s i o n of the colony therefore had taken place i n a lateral 

direct ion so that almost al l the available space has become f i l l ed w i t h the 

smal l branches ( P l . I I f i g . 2 ) . 

T h e compound has a larger diameter of ι 8 ι / 2 c m > the part belonging to 

M. murrayi has a smaller diameter of about 13 c m , the part belonging to 

M. platyphylla has a height of 17 cm. T h e colony o f M. murrayi has com

parat ive ly smal l pores, that of M. platyphylla has rather large a n d distinct 

pores. 
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T h e basal hal f of the c o r a l l u m of M. murrayi is covered by a t h i n layer 

o f the ne ighbour ing colony o f M. platyphylla; at its g r o w i n g edge this layer 

f o r m s a distinct r idge. I n the compet i t ion f o r space therefore the more 

robust colony has used the more delicate one as a substratum f o r fur ther 

development. 

A s i m i l a r c o m p o u n d o f two united colonies o f Millepora belonging to 

d i f f e r e n t g r o w t h f o r m s is that represented on P l . I I I . T h i s specimen was 

collected o n the surf-swept edge of the reef of the i s land N o o r d w a c h t e r , 

so that here again the t w o u n i t e d colonies were l i v i n g under the same con

dit ions o f existence. T h e compound consists o f a fragment o f a plate-l ike 

g r o w t h o f Millepora latifolia w i t h a height o f n c m , a breadth o f 9 c m , 

a n d a thickness o f about I c m i n its basal region, united w i t h a strongly 

branched, more delicate colony o f M i l l e p o r a intricata. T h e latter, as far as 

is was taken o f f , has a diameter o f 7 by 8 c m a n d a height o f about 16 c m . 

T h e branches of this colony are v e r y broad a n d robust f o r the species, but 

especially w he n seen f r o m above the colony has the typica l intr icate c o m 

posit ion o f the species. T h e pores are v e r y ins igni f icant a n d i n m a n y parts 

o f the colony d i f f i c u l t to f i n d , another character w h i c h points to the 

ident i ty w i t h M. intricata. O n the other hand the pores of the plate-l ike 

g r o w t h o f M. latifolia are very d is t inct and comparat ive ly large. 

T h e two colonies were g r o w i n g next to each other a n d have become 

united. I n this process the colony of stronger composit ion has used the more 

delicate c o r a l l u m as a substratum, so that a large part o f the branches o f 

M. intricata have become covered b y a t h i n layer of M. latifolia. T h i s is 

c lear ly s h o w n i n P l . I l l f ig . 3, an enlarged photograph o f the tips of t w o 

uni ted branches o f M. intricata covered w i t h a t h i n layer of M. latifolia. A 

part of this t h i n layer has been b r o k e n of f , so that the c o r a l l u m o f M. in-

tricata is visible. B y its lack of pores the surface of the latter is conspicuously 

d i f ferent f r o m that o f the s u r r o u n d i n g M. latifolia. 

I n b o t h cases dealt w i t h above the weaker o f the t w o colonies is treated 

by the stronger as a fore ign object a n d it is enveloped by its g r o w i n g edges. 

Q u i t e s i m i l a r phenomena occur w h e n neighbour ing objects o f a colony 

o f Millepora are l i v i n g M a d r e p o r a r i a or algae, as i n the instances described 

below concerning the cora l Pocillopora a n d the algae Laurencia and Amphi-

roa. W h e n on the other hand d i f ferent branches o f one colony o f Millepora 

come into contact they unite wi thout the one part g r o w i n g over the other. 

T h e r e f o r e it s t rongly points to a specif ic di f ference w h e n o f t w o u n i t i n g 

colonies o f Millepora the one becomes o v e r g r o w n by the other. 

I n M a d r e p o r a r i a a few examples are k n o w n o f the fus ion of colonies 

w h i c h o r i g i n a l l y arose f r o m di f ferent larvae. I n one case the author even 
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assumed that the component parts were representatives of d i f f e r e n t genera. 

I n t h e B a h a m a Islands W h i t f i e l d (1901) f o u n d a colony of Maeandra 

cerebrum ( E l l . & Sol . ) of w h i c h the central part showed m u c h broader and 

more pronounced valleys and ridges than the s u r r o u n d i n g parts . H e ident i f ied 

the central part as a species o f Ctenophyllia, possibly Ct. quadrata D a n a , 

and the s u r r o u n d i n g parts as Maeandra labyrinthica ( G m e l . ) ( w h i c h name 

is a s y n o n y m of M. cerebrum). T h e curious fact is that the val leys of 

"Ctenophyllia" are directly connected w i t h those of Maeandra. T h i s already 

indicates that the var ious parts of the colony have taken their o r i g i n f r o m 

one l a r v a , a n d that the differences must be due to i n d i v i d u a l var ia t ion . S o o n 

after W h i t f i e l d ' s paper appeared V a u g h a n (1901) already emphatical ly 

d isputed the author's explanat ion and showed that the coral only presented 

a case o f s t r i k i n g v a r i a t i o n w i t h i n a single colony. 

I n his studies o n the development a n d the f o r m a t i o n of colonies i n Pocil-

lopora bulbosa E h r b . a n d Porites haddoni V a u g h a n , Stephenson (1931) 

observed that o f ten i n reared colonies f o r m e d by the fus ion of a number 

o f p r i m a r y polyps calcareous r i m s were developing separating the parts of 

d i f f e r e n t o r i g i n . These r i m s were of erratic occurrence, they m i g h t be 

present i n one part a n d absent i n another. I n Pocillopora the rimless con

d i t i o n is the rule i n n o r m a l a n d healthy y o u n g colonies. 

M o r e o v e r part i t ions consist ing of calcareous r i m s or ridges are c o m m o n 

i n corals o f Maeandra areolata (L.) w h i c h have taken their o r i g i n f r o m 

two o r more planulae f i x i n g themselves i n the immediate neighbourhood, 

A f igure of such a colony is a lready g i v e n by W i l s o n (1888, P l . I f i g . A ) ; 

here the l o w e r part is dist inct ly separated f r o m the larger upper part by 

a distinct ridge. Y o n g e (1935) examined the phenomenon of compound 

colonies i n Maeandra areolata i n more detai l , a n d stated that the colony 

has g r o w n out f r o m one l a r v a i f the val leys are a l l i n communicat ion. I f 

on the other h a n d the c o r a l l u m is d i v i d e d into self-contained series it has 

g r o w n out f r o m as m a n y larvae. Y o n g e ' s f igure (1. c , P I . 3 f ig . 15) shows 

a specimen ar isen f r o m three fused polyps. P l . I V f ig . 3 i n the present 

paper shows a specimen of Maeandra areolata w h i c h has taken its o r i g i n 

f r o m two larvae, the calcareous r idge separating the two constituents is 

c learly visible. 

A s far as concerns the M a d r e p o r a r i a dealt w i t h above the constituents 

of the c o m p o u n d colonies i n each case are belonging to one species. T h e y 

behave i n a d i f ferent manner f r o m that i n the complex colonies o f Millepora, 

the parts of w h i c h are representing di f ferent species. 
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Influence of quiet or agitated water. 

T h e two specimens o f Millepora murrayi f igured o n P l . X I show the 

effects of differences i n environmenta l conditions. T h e specimen of P l . X I 

f ig . 2 is a part of a colony g r o w i n g not f a r f r o m the edge of the reef, so 

that it o c c u r r e d i n more o r less agitated water. T h e larger branches, w h i c h 

are spreading as neatly curved ogives, are rather strong a n d robust, they 

bear numerous short para l le l vert ica l branchlets. 

T h e specimen o f P l . X I f ig . ι was used f o r experiments on g r o w t h 

( B o s c h m a , 1936, under the name Millepora alcicornis f o r m a dichotoma). 

It remained f o r about 16 months i n the deeper water direct ly at the inner 

side o f the r idge w i t h l u x u r i a n t coral g r o w t h w h i c h forms the seaward 

border o f the reef o f the i s l a n d E d a m . It l i v e d therefore f o r a l o n g t ime 

i n sheltered surroundings i n m o r e o r less quiet water. T h e part o f the 

c o r a l l u m s h o w n i n P l . X I f i g . 1 almost entire ly has developed i n this quiet 

environment . A s compared w i t h the specimen o f P l . X I f ig . 2 the branches 

are m u c h more slender, those w h i c h are spreading lateral ly as ogives as 

wel l as the paral le l smaller branchlets extending vert ical ly . T h e latter are 

extremely l o n g f o r the species. T h e whole colony is m u c h more f ragi le 

a n d delicate than the other specimen. 

Millepora tenella seems to attain its most vigorous development i n the 

most strongly agitated water. T h e colonies of this species of ten occur o n 

the extreme edge of the reef, so that they are exposed to the f u l l surf . 

H e r e they generally f o r m platelike growths extending perpendicular ly f r o m 

the edge of the reef. T h e outl ine of the l o w e r part o f one o f these plate

l i k e growths is g i v e n i n f i g . 3. T h e more o r less dichotomously d i v i d e d 

branches are rather broad and thick , they are largely u n i t e d , but especially 

i n the m a r g i n a l region the i n d i v i d u a l branches are st i l l distinct. 

A n o t h e r specimen o f M. tenella f r o m the outermost edge of the reef is 

that represented i n outl ine i n f ig . 4. It is again a fragment of a platel ike 

g r o w t h extending i n a direct ion perpendicular to the edge o f the reef. It 

is m u c h more compact than the former specimen, as the branches have 

almost completely united, l eav ing only a few smal l openings. I n the m a r g i n a l 

region the g r o w i n g branches st i l l remain separated. 

T h e specimen of M. tenella d r a w n i n out l ine i n f i g . 5 is f r o m the outer 

part of the reef, where it was f o u n d g r o w i n g a m o n g var ious M a d r e p o r a r i a . 

I t is f r o m a less exposed area o f the reef, a n d its g r o w t h f o r m is m u c h 

less compact than that of the f o r m e r specimens. T h e branches are freely 

spreading, al l pract ical ly i n the same plane. T h e y are comparat ively b r o a d 

and thick, but m u c h longer a n d mutual ly very l itt le united. T h e specimen 
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represents the g r o w t h f o r m of the species i n more o r less sheltered sur

roundings , but o c c u r r i n g under favourable condit ions of l i fe . 

T h e colonies of M. tenella o f P l . X I V f ig . ι a n d P l . X I V f i g . 2 were 

collected f r o m the inner region o f the f l o u r i s h i n g reef o f the i s land E d a m . 

T h e y l i v e d i n a more or less sheltered locality, but the external condit ions 

were not favourable f o r a vigorous development of the colonies. T h e y are 

w i d e l y spreading, but the branches are n a r r o w a n d th in . T h o u g h they 

are i n a suf f i c ient ly healthy condit ion the colonies have a somewhat d w a r f e d 

aspect i n compar ison to those o f the f igures 3, 4, a n d 5. 

A s a matter o f fact the colony of M. tenella o f P l . X V f i g . 2 too was 

l i v i n g o n a part of the reef where the condit ions of l i f e were of a character 

not favourable for a strong development of the c o r a l l u m . 

Millepora platyphylla thrives especially i n the exposed edge o f the reef, 

here it develops into large colonies consist ing of strong plates arranged i n 

a more or less honeycombed manner. T o w a r d s the more inner regions of 

the reefs it o f t e n occurs as an i n c r u s t i n g mass over dead pieces o f other 

corals. I n m y experiments o n g r o w t h of var ious corals ( B o s c h m a , 1936) 

I transplanted a platel ike g r o w t h a n d an i n c r u s t i n g mass to a more o r 

less sheltered place i n comparatively quiet water. T h e platel ike g r o w t h 

here apparently came i n altogether unfavourable conditions, so that it soon 

died. F o r the incrust ing c o r a l l u m , however, the external condit ions i n this 

n e w environment p r o v e d to be suitable, as i n the course of 263 days i t 

developed into a cor a l lum s h o w i n g the f i rs t traces o f platel ike growths . 

T h e specimen is represented o n P l . V f igs. 3 a n d 4. O r i g i n a l l y i t consisted 

o f an incrustat ion of a l u m p of c o r a l l u m of very l itt le pecul iar shape. T h i s 

object was fastened w i t h metal w i r e to a b r i c k and left to itself i n somewhat 

deeper water. A f t e r 263 days the l o w e r surface ( P l . V f i g . 4 ) h a d not 

appreciably altered its shape, but on the upper surface ( P l . V f i g . 3) several 

ridges had developed w h i c h at their upper margins terminated i n more or 

less truncated outgrowths w h i c h evidently are the beginnings of typica l 

plates as they occur i n M. platyphylla. I n this case the n e w surroundings 

therefore gave the c o r a l l u m a chance to develop into a m o r e typical g r o w t h 

f o r m than i n i ts f o r m e r place of l i v i n g . 

Influence o f the substratum. 

A n interest ing case showing the inf luence of the substratum i n m o d i f y i n g 

the g r o w t h f o r m o f a specimen of Millepora is that o f the c o m p o u n d of 

P L I V f i g . 2. T h i s consists of the fused parts o f a colony o f Millepora 

platyphylla a n d one o f Pocillopora spec. T h e Millepora has taken the 

Pocillopora as a substratum, so that a f a i r l y large number of the branches 
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o f the Pocillopora are covered b y a t h i n layer of Millepora. I n the left h a n d 

upper corner o f the f igure the platel ike g r o w t h of the Millepora is seen 

i n its t y p i c a l shape (somewhat foreshortened, as the photograph is taken 

obliquely f r o m above) , i n the l o w e r region o f the f igure f o u r uncovered 

thick branches o f the Pocillopora are visible, whi ls t the rest of the f igure 

shows a c o r a l l u m o f rather w a r t y appearance, consist ing o f the r e m a i n i n g 

part o f the Pocillopora covered w i t h a t h i n layer o f Millepora. E a c h o f 

the warts contains one of the minute branchlets of the Pocillopora. T h e 

compound forms a s t r i k i n g example o f the abi l i ty of a coral o f so typical 

a g r o w t h f o r m as Millepora platyphylla f o r a complete change o f f o r m 

as a result o f i n c r u s t i n g foreign objects. 

A s the f igure is reduced the measurements of the c o m p o u n d m a y be 

g i v e n here. T h e larger diameter is 1 4 ^ c m , the smaller diameter 10 c m , 

and the height 15 cm. 

Influence of parasi t ic growths . 

F o r e i g n objects attaching themselves to colonies of Millepora may b r i n g 

about considerable changes i n the f o r m o f the colonies. T h e most c o m m o n 

of these are the barnacles Pyrgoma milleporae D a r w i n , w h i c h seem i n v a r i a 

b l y to be associated w i t h species o f Millepora. W h e n these occur i n smal l 

numbers they give rise to some w a r t y excrescences o n the surface. W h e n 

they are present i n abundance they give the colonies an altogether d i f f e r e n t 

aspect f r o m the n o r m a l shape. 

T h e specimen o f Millepora latifolia, f igured o n a reduced scale on P I . 

I V f i g . ι , has a height of 21 c m , a breadth of 12V2 c m > a n d m i * s l o w e r 

region a thickness o f about 1 c m . It is largely covered w i t h specimens 

of Pyrgoma. E s p e c i a l l y the older barnacles ( i n the centra l part o f the 

c o r a l l u m ) p r o t r u d e above the surface as distinct warts , so that this part o f 

the c o r a l l u m has become decidedly uneven. W h e n the parasites are younger 

they do not cause a so s t r i k i n g unevenness o f the surface ( i n the m a r g i n a l 

parts o f the c o l o n y ) . A comparison of a f ragment of M. latifolia without 

parasites ( P L I I I f i g . 1) w i t h the specimen of P l . I V f i g . 1 at once shows 

the di f ference i n appearance o f the two colonies. 

T h e surface of the c o r a l l u m o f P l . X V f i g . 4, an incrustat ion of a dead 

piece o f coral , i n m a n y parts is entirely beset w i t h barnacles. ^As yet these 

are y o u n g specimens, but i n f u r t h e r g r o w t h they might have developed 

as pronounced warts , so that the c o r a l l u m might have obtained the ap

pearance o f Millepora exaesa, w h i l s t i n al l probabi l i ty it belongs to M. 

platyphylla. 

P e c u l i a r deformations of the cora l lum by Pyrgoma milleporae are vis ible 
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i n the specimen of Millepora murrayi of P l . X V f ig . ι . I n some parts of the 

colony the slender branches show wel l developed warts , each caused by a 

single large specimen o f Pyrgoma. I n other parts of the c o r a l l u m there 

are larger warts , each resul t ing f r o m a whole b u n c h of the parasites. 

O t h e r fore ign objects settling on colonies o f Millepora o r g r o w i n g i n 

their immediate v i c i n i t y also m a y give rise to deformations. T h i s occurs, 

e.g., w h e n specimens of algae belonging to the genus Laurencia attach 

themselves to corals of Millepora. A s a rule these algae then soon become 

o v e r g r o w n by a layer o f the cora l lum, as i n the specimen of Millepora tenella 

o f P l . X V f i g . 2. These parts then obtain a quite di f ferent appearance f r o m 

that of the n o r m a l parts of the cora l lum. Besides Laurencia also Amphiroa 

spec, was f o u n d o n the reef of the is land E d a m o v e r g r o w n w i t h a layer 

of Millepora. 

Influence o f the surface of the water. 

It is w e l l k n o w n that var ious M a d r e p o r a r i a obtain a pecul iar ly stunted 

shape when g r o w i n g to a height w h i c h causes them to be exposed to the a i r 

d u r i n g l o w tide. A s g r o w t h i n height then is strongly impeded the available 

space becomes occupied by a large n u m b e r of smal l branches. T h e same 

changes i n f o r m m a y be observed i n colonies of M i l l e p o r a . T h e c r o w d e d 

arrangement of the branches o f the c o r a l l u m of M. murrayi of P l . I I is due 

to this lack o f opportuni ty of g r o w i n g i n height. 

T h e pecul iar g r o w t h f o r m o f the f ragment of M. murrayi o f P l . X V 

tig- 3 apparently is due to the same reason. H e r e the branches have i r r e g u 

l a r l y thickened a n d have coalesced into masses of unusual shape. A t the 

top of this colony there are a few short n o r m a l branches, these undoubtedly 

have developed as the condit ions f o r some t ime again became more favour

able. U n d o u b t e d l y later these y o u n g branches w o u l d have died as soon as 

the f o r m e r unfavourable condit ions were to represent themselves again. 

T h e colony is i n a rather stunted condi t ion , so that it is not absolutely 

certa in that it belongs to M. murrayi. It may be a specimen of M. tenella, but 

then also it represents a f o r m of g r o w t h entirely dif ferent f r o m the common 

f o r m . 

F i n a l l y m e n t i o n must be made of a specimen of Millepora platyphylla 

f r o m the i s land E d a m , w h i c h has a decidedly verrucose appearance ( P l . X V 

f ig . 5 ) . It is interest ing that i n the f i g u r e d part of this c o r a l l u m the warts 

on the whole are arranged i n horizontal rows, as i f the rows of warts 

represented g r o w t h lines on the surface o f the cora l lum. T h e comparatively 

regular arrangement of these warts points again to the fact that they cannot 
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be caused b y parasites. M o r e o v e r not a single specimen of Pyrgoma is 

visible here. 

V I I . N O T E S O N S P E C I M E N S O F M I L L E P O R A I N T H E P A R I S 

M U S E U M 

I n the end o f September 1947 I had the opportuni ty to examine the 

extensive mater ia l of specimens o f Millepora i n the M u s é u m N a t i o n a l 

d ' H i s t o i r e N a t u r e l l e at P a r i s . D u r i n g the comparatively short t ime (2V2 

days) I c o u l d stay i n P a r i s I made notes of those specimens w h i c h seemed 

to be of the greatest importance. It was especially interesting to examine 

the type specimen o f M. squarrosa, the characters o f w h i c h are d i f f i c u l t 

to understand f r o m the descript ion only. T h e numerous specimens o f M. 

complanata present i n P a r i s are of great help to obtain an insight into the 

v a r i a t i o n of this species. F u r t h e r it was important to study the types of 

M. intricata, of M. verrucosa, a n d o f M. gonagra. M o r e o v e r , the var ious 

specimens of M. dichotoma a n d of M. reticularis (the latter name certainly 

is a s y n o n y m of the f o r m e r ) were of great help for understanding the 

var ia t ion i n g r o w t h f o r m i n this species. 

D u r i n g m y vis i t to P a r i s I could not study the whole col lection as 

completely as I might have wished. T h e r e f o r e the notes as they are g i v e n 

in the f o l l o w i n g pages are f a r f r o m complete. I n many cases they are, 

however, suf f ic ient to come to a decision concerning questions of character

izat ion of species a n d of the s y n o n y m y of var ious names. 

T h e notes o n the var ious specimens are arranged here according to the 

system adopted i n the present paper ( i f an arrangement based o n the dates 

of descript ion of the species real ly m a y be called a system). 

Millepora alcicornis L . 

R e m a r k s are g i v e n here o n a few specimens only of the extensive col 

lection o f Millepora alcicornis i n the P a r i s M u s e u m . 

ι . A specimen labelled "Mil lepora ramosa D a n a , Guadeloupe, M r . D u c h a s 

saing, 1870". It is a part of a colony w i t h a height of 10V2 c m a n d a 

breadth o f 10 c m . It is an interesting specimen as it has almost exactly the 

same manner of g r o w t h as Millepora alcicornis v a r . β ramosa of E s p e r 

(1790, M i l l e p . T a b . V I I ) . 

2. A specimen f r o m the A n t i l l e s , f r o m M r . Duchassaing, 1870, indent i f ied 

as Millepora esperi D u c h . & M i c h . It has a height o f 15 c m a n d a breadth 

of 18 by 15 cm. T h e specimen consists of a number of flat broad branches 

w h i c h at their tops and i n their lateral margins are d i v i d e d into numerous 
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smaller branchlets. T h i s proves that the "species" Millepora esperi is one of 

the f ine ly branched forms, quite di f ferent f r o m the specimen i d e n t i f i e d by 

H i c k s o n ( 1 8 9 8 6 ) as Millepora alcicornis facies "ramosa". 

3. A co lony labelled "Millepora Forskalii", w i t h a greater diameter o f 

15V2 c m , a lesser diameter o f 11 c m , a n d a height of 7 cm. T h i s colony 

i n al l probabi l i ty is the type specimen of M i l n e E d w a r d s ' s Millepora Fors-

kali. T h e colony consists of a dense cluster of delicate branches w h i c h are 

flattened sideways and often f o r m anastomoses. I n their topmost parts 

they show the palmate arrangement o f branchlets w h i c h is pecul iar f o r 

m a n y specimens o f Millepora alcicornis. T h e branches are m u c h slenderer 

than usual i n the species. I n m a n y parts o f the colony there are slight 

depressions o f the surface i n the centres of w h i c h the gastropores are f o u n d . 

T h i s proves without any doubt that the specimen is f r o m the A t l a n t i c region 

of A m e r i c a . I f real ly the specimen is the type (and there is no reason to 

doubt this) the local ity as given by M i l n e E d w a r d s ( R e d Sea) is due to a 

mistake. 

M i l n e E d w a r d s ( i 8 6 0 , p. 228) gives the f o l l o w i n g def in i t ion of his 

Millepora Forskali: "Espèce trèsvoisine d u M. alicornis, mais ayant les 

branches terminales beaucoup plus comprimées et sublobi formes" a n d l ists 

as s y n o n y m s : "Millepora alicornis, F o r s k â l ; M. compressa ( p a r s ) , E s p e r , 

p l . 1 0 ; M. compressa var . β, L a m a r c k ; M. alicornis, E h r e n b e r g ; M. alicor-

nis M i l n e E d w a r d s , A t l a s d u R è g n e a n i m . de C u v i e r , Zooph. , p l . 89, f ig . 1, 

i a , i b " . 

N o w Millepora alcicornis F o r s k . i n reality is a species o f the genus 

Stylophora, as shown by C r o s s l a n d (1941). Esper ' s Millepora compressa 

does not belong to the H y d r o c o r a l l i n e genus Millepora. It m a y be a 

M a d r e p o r a r i a n coral , as E s p e r states that the calices have s ix septa, but the 

local ity (the M e d i t e r r a n e a n ) makes this improbable. W i t h "M. compressa 

var. β L a m a r c k " M i l n e E d w a r d s undoubtedly means M. complanata, w h i c h 

is characterized b y L a m a r c k (1816) as "M. compressa, latissima, laevis; 

It is, however, altogether out of the question that the specimen labelled 

"Millepora Forskalii" belongs to M. complanata. T h e Millepora f i g u r e d i n 

the A t l a s of the Règne animal ( M i l n e E d w a r d s , 18361849, P I . 89 f ig . 1, ί α ) 

undoubtedly is the real M. alcicornis o f the W e s t Indies, though the f o r m 

o f the colony somewhat reminds of that o f M. dichotoma. It certainly be

longs to the same species as the specimen labelled "Millepora Forskalii", 

though the latter colony is m u c h more delicate. 

Γη numerous specimens of M. alcicornis i n the collection of the P a r i s 

M u s e u m there are open ampullae, e.g., i n a specimen named Millepora 

carthaginiensis, evidently the type of this "species", as the colony cor
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responds w i t h the f igure of this f o r m i n Duchassa ing & Michelot t i ' s (1864) 

paper. 

Millepora exaesa F o r s k . 

ι . T h e type specimen of Millepora tuberculosa M . E d w . , 1857, also the type 

specimen o f Millepora gonagra M . E d w . , i 8 6 0 . It is the colony f i g u r e d 

by M i l n e E d w a r d s (1857, P l . F 3 f ig . ί α ) . T h e specimen has a height o f 

about 9 cm, a thickness of about 7 by about 5V2 cm. I t undoubtedly belongs 

to M. exaesa. L o c a l i t y : R e d Sea. 

2. A v e r y large colony labelled : "Millepora squarrosa L m k . " T h e colony 

i n every respect has the characters of M. exaesa. 

3. A specimen labelled "Millepora gonagra E d w . H . , Iles S a n d w i c h , M r . 

B a i l l e u , 1878Γ. A colony o f 14 b y 11 by 9 c m , not attached to its sub

stratum, s h o w i n g numerous nodose short m a r g i n a l branches, so that the 

identity w i t h M. exaesa is certain. It i s improbable that the local i ty is correct, 

ás E d m o n d s o n (1928, p. 6 ) r e m a r k s : ' O n H a w a i i a n reefs few alcyonarians 

are to be f o u n d a n d no h y d r o i d corals such as Millepora a n d Stylaster have 

been reported although they exist at J o h n s t o n I s l a n d " . (Johnston I s l a n d lies 

at about 1 7 0 Ν , 1 7 0 0 W , i n a southwester ly direct ion f r o m the H a w a i i a n 

Is lands) . C r o s s l a n d (1948) also comments u p o n the remarkable absence of 

Millepora i n the H a w a i i a n Islands. 

Millepora dichotoma F o r s k . 

T h e specimens numbered 1, 2 a n d 3 f o r m a continuous series f r o m a 

comparat ive ly w i d e l y meshed plate to a near ly sol id plate w i t h a few open

ings only i n its upper region. 

ι . A specimen labelled "Millepora reticularis", a netted plate of 1 4 c m 

height, 14 c m breadth, a n d a thickness of about 1 c m ( i n the basal reg ion) . 

T h e whole plate is rather widemeshed, so that everywhere the separate 

branches are st i l l dist inct ly visible. T h e meshes occupy approximate ly as 

m u c h space as the branches. T h e colony perhaps is the type specimen of 

M. reticularis M . E d w . , as the descr ipt ion ( M i l n e E d w a r d s , i 8 6 0 , p. 229) 

reads: " P o l y p i e r rameux, dont les branches subcyl indriques s'étalent et se 

réunissent d'espace en espace, de façon à f o r m e r de grandes feuilles réticu

lées. Calices grands et subégaux" . I n the specimen the gastropores indeed 

are more distinct than i n numerous other specimens of M. dichotoma. 

L o c a l i t y : R e d Sea. 

2. A second specimen labelled "Millepora reticularis", a plate o f 18 c m 

height, 15V2 c m breadth, and a thickness of the basal region of about 1 c m . 

T h e specimen shows a network on the whole of its extent w i t h rather w i d e 

Zoologische Verhandelingen, ι 6 



82 H . BOSCHMA 

meshes and extremely n a r r o w ones. W i d e as w e l l as n a r r o w meshes o c c u r 

i n the upper part as wel l as i n the lower (basal) part of the colony. I n many 

parts the branches are broadened and largely united so as to leave just a few 

small openings. L o c a l i t y : R e d Sea. 

3. A t h i r d specimen labelled "Millepora reticularis". It has a height o f 

23 cm, a breadth of 24 cm, and i n its basal part a thickness of about 2 cm. 

T h e broadening and coalescence of the branches has resulted here i n the 

f o r m a t i o n of an almost sol id upstanding plate. O n l y i n the upper region there 

are a few openings left of the o r i g i n a l network, the larger part of the colony 

consists of a continuous plate. T h e specimen i s m u c h heavier than the t w o 

former . Its surface shows a n u m b e r of large specimens of Pyrgoma mille-

porae, especially i n the l o w e r part. L o c a l i t y : R e d Sea. 

4. A specimen labelled "Millepora reticularis", a platelike g r o w t h o f a 

height o f 12 c m , a breadth of 7 cm, and a thickness ( i n the basal region) o f 

about ι cm. It is dist inct ly reticular, the meshes being somewhat n a r r o w e r 

than the branches. L o c a l i t y : R e d Sea. 

5. A specimen labelled "Millepora reticularis", a plate l ike g r o w t h of a 

height of 17V2 cm, a breadth o f 12 c m , a n d a thickness ( i n the basal part ) 

of about ι cm. It is a robust, ret icular plate, v e r y m u c h s imi lar i n growth 

f o r m to the former specimen. L o c a l i t y : R e d Sea. 

6. A specimen labelled "Millepora dichotoma, M e r Rouge , M r . L e f e b v r e , 

1827", consist ing o f some more o r less paral le l netted plates. It is dist inct ly 

reticular, the margina l branches are not so profusely uni ted as usual i n 

the species. 

7. A specimen labelled "Millepora dichotoma F o r s k . , D j i b o u t i , M r . G r a 

v i e r " , a netted plate of a height o f 27 c m a n d a breadth of 19 cm. E s p e c i a l l y 

i n its m a r g i n a l part the plate is dist inct ly reticular, towards the base the 

branches become broader a n d the openings between the coalesced branches 

narrower . 

8. A specimen label led: "Millepora dichotoma F o r s k . , D j i b o u t i , G r a v i e r 

dét., M i s s i o n G r a v i e r 1904". T h i s specimen is somewhat larger than the 

f o r m e r , and i n every respect quite s imi lar . T h e m a r g i n a l region forms a 

system of d i v i d e d branches, w h i c h towards the lower parts of the colony 

fuse into a network. I n the basal part the colony is more compact, so that 

here only a few openings remain. 

Millepora squarrosa L a m k . 

ι . T h e large colony of Millepora squarrosa i n the P a r i s M u s e u m has al l 

the characters as enumerated by M i l n e E d w a r d s ( i 8 6 0 ) . T h e colony has a 

height of about 21 c m a n d a breadth of 18 by 16 cm. It consists of a number 
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of large plates w h i c h are covered w i t h numerous more o r less longi tudinal 

ridges or rows of tubercles. M a n y of these ridges g r o w out to laminae 

w h i c h stand more or less perpendicular ly to the surface of the larger plates. 

O f t e n two of the larger plates are united by means o f a number of these 

smaller laminae, o r the smaller laminae themselves are more or less c y l i n 

d r i c a l l y contorted, so that the colony p a r t i a l l y obtains a strongly honey

combed appearance. T h e whole colony has a decidedly crisped surface, quite 

the reverse o f that f o u n d i n M. complanata. A part of the large colony, 

w h i c h i n a l l probabi l i ty is the type of the species, is f igured on P l . V I I I of 

the present paper. It dist inct ly shows some o f the larger plates a n d a great 

number of the smaller laminae i n various stages of development a n d con

tort ion. T h e locality o f the specimen is u n k n o w n . L a m a r c k (1816) th inks 

that his specimen of M. squarrosa came f r o m the A m e r i c a n seas. I t is i n 

teresting that it was possible to prove that the specimen of M. squarrosa 

i n the L e i d e n M u s e u m without doubt came f r o m the A t l a n t i c region of 

A m e r i c a . 

2. A specimen labelled "Millepora plicata D a n a . B e l i z e , M r . Bocourt , 

1875" m a y belong to M. squarrosa. T h e specimen consists of a colony w i t h 

a large number of short and broad upstanding plates w h i c h i n their m a r g i n a l 

parts are i r r e g u l a r l y d i v i d e d i n t o numerous short branches o r papillae. It is 

a comparat ively y o u n g colony, a n d it is by no means certain that it belongs 

to M. squarrosa. It is not impossible that i n further g r o w t h it w o u l d have 

developed into the typica l g r o w t h f o r m of M. complanata. I n m a n y respects 

the g r o w t h f o r m of this colony reminds of the specimen of Millepora tuber-

culata f i g u r e d by Duchassa ing & M i c h e l o t t i (1864, P l . X I f ig . 4 ) . I n the 

specimen f r o m Bel ize , however, the tubercular aspect of the surface is 

not as pronounced as stated b y Duchassaing & M i c h e l o t t i f o r their species. 

3. A specimen w i t h the same data a n d of a corresponding g r o w t h f o r m . 

Millepora complanata L a m k . 

ι . A colony o f the g r o w t h f o r m o f the specimen represented on P l . V I I 

f i g 2 and i n f i g 2 a and b o f the present paper. I t is the g r o w t h f o r m 

named by E s p e r "plicata". It consists of two more or less paral lel laminae 

w h i c h are united i n their basal region and on one o f the sides. E a c h of these 

laminae is d i v i d e d into f o u r or f ive n a r r o w e r str ips w h i c h among each other 

are more o r less united. T h e height of the colony is 21 c m , the breadth 

17 c m . T h e c o r a l l u m is th in , its surface is comparatively smooth. 

2. A fragment of a height of 7 c m , a breadth of 9V2 c m > a n d a thickness 

( i n i ts basal region) of 3 m m . I t is a part of the m a r g i n a l region of 

apparently a large colony. T h e specimen is extremely interesting i n sc 
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far as the gastropores as w e l l as the dactylopores are dist inct ly starshaped. 

3. A large specimen f r o m the collection o f the Collège de F r a n c e , w i t h 

numerous n a r r o w upstanding plates. I n this specimen the pores have a 

tendency to r e m a i n more o r less stellate. 

4. A specimen labelled "Millepora complanata L m k . , A n t i l l e s , M r . 

S c h r a m m , 1869". It consists of comparat ively b r o a d upstanding plates 

w h i c h are very th in . I n m a n y parts o f the colony the calices are more o r 

less starshaped. 

5. A specimen labelled "Millepora alcicornis L i n . , A n t i l l e s " . T h e colony 

has a height o f 31 c m and has a broad base on w h i c h numerous short and 

b r o a d papil lae ( length about 3 o r 4 c m , thickness about 1 c m ) have 

developed. O n e part of the colony has g r o w n out to a platel ike g r o w t h w i t h 

a length of more than 20 c m a n d a breadth of 13 c m . I n its basal part this 

plate has a thickness of about 1 c m , towards its upper region i t gradual ly 

becomes thinner , i ts free m a r g i n has a thickness of a few mil l imetres only. 

A number of the dactylopores of this colony are dist inct ly starshaped, the 

gastropores are r o u n d holes. 

I n the P a r i s M u s e u m there are a number of other colonies labelled 

"Millepora complanata" o r "Millepora plicata", al l o f w h i c h belong to M. 

complanata. Some of these are of extremely large size. M a n y o f these colo

nies largely consist of n a r r o w upstanding laminae w i t h a breadth of 3 to 

4 c m , i n others the plates are m u c h broader (of ten 15 to 20 c m ) . T h e y have 

i n c o m m o n that the plate l ike growths are t h i n , especially i n their m a r g i n a l 

regions, and that their surface is rather smooth a n d even. 

Millepora platyphylla H e m p r . & E h r b . 

ι . T h e type specimen of M. verrucosa M . E d w . , a part of a platelike 

g r o w t h w i t h a greater diameter of 27 c m a n d a height of 23 c m ; i n its basal 

part it has a thickness o f about 2 c m . T h e descr ipt ion by M i l n e E d w a r d s 

( i 8 6 0 , p. 227) reads: " P o l y p i e r en touf fe composée de larges feuilles 

dressées, à bords presque entiers, se réunissant de l o i n en l o i n par des 

expansions latérales et couvertes de gros tubercules trèsirréguliers. Calices 

trèsinégaux, les p r i n c i p a u x de grandeur médiocre ; les autres extrêmement 

petits et répartis irrégulièrement". T h e specimen consists of one platel ike 

g r o w t h only, i n a l l other respects the descr ipt ion may r e f e r to this colony. 

T h e f igured part ( M i l n e E d w a r d s , 1857, P l . F 2 f ig . 1 a ) , is the central 

p o r t i o n of the m a r g i n a l region of this colony. I n m a n y parts the Verrucae 

a i e rather neatly arranged i n l o n g i t u d i n a l or i n transverse rows, but i n other 

parts they are i r r e g u l a r l y disposed over the surface. 

2. A specimen labelled "Millepora Ehrenbergii", w h i c h m a y represent a 
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f ragment of the specimen described b y M i l n e E d w a r d s (i860, p. 226): 
" P o l y p i e r en touf fe composée de grandes feuilles minces, peu ou point lobées 

sur les bords, et o f f r a n t latéralement une mult i tude de petites bosselures 

mammil la i res q u i sont souvent disposées en séries rameuses et q u i portent 

chacun u n calice p r i n c i p a l entouré d'un cercle de c i n q ou s i x calices plus 

pet i ts ; d'autres petits calices dans les vallées. D a n s quelques parties, l a 

dist inct ion est peu marquée entre ces divers calices, mais en général elle est 

trèsprononcée". T h e smal l Verrucae are present i n great numbers over the 

larger part o f the surface. T h e fragment has a larger diameter o f 1SV2 c m 

and a height o f 10V2 c m , its t h i n free m a r g i n is almost straight ; the basal 

part has a thicknes o f about 12 m m . 

3. A part of a plate l ike g r o w t h w i t h a height of 23 c m a n d a breadth of 

13V2 c m ; i n its basal region i t has a thickness of 2 to 2^2 cm. Its free 

m a r g i n is d i v i d e d into a few lobes of var ious breadth. T h e surface is rather 

regular ly covered w i t h Verrucae, w h i c h gradual ly become larger towards the 

basal region. I n the upper hal f each of the Verrucae bears a centra l gastro

pore, the larger warts, towards the basal part o f the specimen, o f t e n s h o w 

a greater number o f gastropores. T h e r e are a few specimens of Pyrgoma 

imbedded i n the surface, but the protuberances caused b y these parasites are 

dist inct ly dif ferent f r o m the o r d i n a r y Verrucae. L o c a l i t y : R e d Sea. 

4. A part o f a platel ike grov/th c u r v e d along a vert ica l axis , height 

about 21 c m , breadth about 10 c m . It reminds i n m a n y respects of the 

f o r m e r specimen. T h e surface is rather densely covered w i t h Verrucae, w h i c h 

have a tendency f o r an arrangement i n vert ical rows. L o c a l i t y : R e d Sea. 

5. A more o r less amorphous mass on w h i c h smal l branches are beginning 

to develop, the latter have the typ ica l broadened shape of y o u n g plates 

o f M. platyphylla. T h e surface shows a f a i r l y large n u m b e r of Verrucae. 

L o c a l i t y : R e d Sea. 

Millepora intricata M . E d w . 

ι . T h e type specimen, a colony of a larger diameter of 19 cm, a lesser 

diameter o f 6V2 c m , and a height of 10 c m . I n general appearance, i n 

thickness o f the branches, a n d i n the peculiar manner of coalescence of the 

branches it is v e r y s i m i l a r to the colony f i g u r e d o n P l . X . T h e f igure i n 

M i l n e E d w a r d s (1857, P l . F 2 f i g . 2 a) is v e r y exact, it represents a smal l 

part o f this colony f r o m one o f the n a r r o w sides. T h e part represented 

i n the f igure is without any d i f f i c u l t y to be f o u n d i n the specimen, it has 

precisely the same manner of b r a n c h i n g a n d of anastomosing, a n d the smal l 

s l ight ly swol len b r a n c h o f the f igure is present i n its exact place i n the 

specimen. L o c a l i t y u n k n o w n , as already r e m a r k e d by M i l n e E d w a r d s (i860). 
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2. A large colony w i t h the same m a n n e r of g r o w t h a n d s i m i l a r arrange

ment o f the branches as the type. Greater diameter 28 c m , lesser diameter 

23 c m , height 17 cm. L o c a l i t y u n k n o w n . 

Millepora tenella O r t m . 

ι . A fragment o f a colony label led: " M i l l e p o r a tortuosa D a n a , Iles F i d j i , 

M r . A g a s s i z , 1862". It has a height o f 7 c m a n d a breadth of 3V2 c m > it 

consists of t w o united branches w i t h short side branches, the greater part 

of w h i c h are b r o k e n o f f at their bases. T h e specimen is too small a n d too 

incomplete to a l low of an indubitable ident i f icat ion. It is probable that the 

fragment real ly belongs to M. tortuosa, so that i t has to be named M. tenella. 

V I I I . N O T E S O N S P E C I M E N S O F M I L L E P O R A I N T H E L E I D E N 

M U S E U M 

A number of specimens i n the L e i d e n M u s e u m bear unpublished museum 

names, p r o v i s i o n a l l y given by D r . J . G . de M a n , w h o f r o m 1872 to 1883 

was a curator i n the d i v i s i o n of invertebrates. T o a v o i d future confus ion 

these names are not given here, unless they are names of varieties. 

A s f a r as concerns the localities the col lect ion contains a f a i r l y large 

n u m b e r of mistakes. Some specimens o f the W e s t I n d i a n Millepora alcicor-

nis are labelled " J a v a " , some specimens of the W e s t I n d i a n M. complanata 

are labelled " J a v a " or " R e d Sea" . T h i s u n c e r t a i n t y of the value of the 

labels, especially o f the older specimens, made it d o u b t f u l whether a colony 

o f M. dichotoma, stated to be f r o m the R e d Sea, but d i f f e r i n g i n shape 

f r o m other specimens of this local i ty , really was f r o m this region. T h e f i n d 

of a crab pecul iar to the R e d Sea gave evidence f o r the re l iabi l i ty o f the 

label. I n other cases the l o c a l i t y of specimens could be determined as the 

A t l a n t i c region of A m e r i c a b y molluscs f o u n d i n the crevices of the colonies. 

Millepora alcicornis L . 

ι . A specimen labelled "Millepora alcicornis L a m . , N a t u r h . Inst. L i n n a e a 

( B e r l i n ) , 1849, H a i t i " . T h e specimen consists o f two large platel ike growths 

i n paral lel planes, breadth 31 cm, height 45 cm. T h e plates are f o r m e d by 

the fus ion o f flattened thin branches, i n the upper parts of the colony 

( P l . X I V f i g . 3) there are st i l l a n u m b e r o f openings indicat ing that the 

plates o r i g i n a l l y consisted of separate branches. I n m a n y parts o f this 

colony the surface shows shal low depressions, i n the centres o f w h i c h the 

gastropores are f o u n d . 

2. A specimen labelled w i t h an unpublished museum name a n d the i n d i c a 

t ion " J u n g h u h n , J a v a " . It has a larger diameter of 22 c m , a smaller diameter 
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o f II c m , and a height o f 27 c m . T h e branches are t h i n and flattened, they 

have a strong tendency to unite into plate-like expansions. I n some regions 

the c o r a l l u m shows distinct depressions of the surface, i n the centre o f 

w h i c h there are the gastropores. O n the basal part of the colony there is a 

smal l colony o f Siderastrea radians ( P a l l . ) , w h i c h proves that the specimen 

is not f r o m the Indopac i f i c region. 

F i g . 6. Outl ine of a part of a colony o f Millepora alcicornis L . o f u n k n o w n locality, 

L e i d e n M u s e u m . N a t u r a l size. 

3. A n o t h e r specimen labelled w i t h an unpubl ished museum name w i t h the 

addi t ion " v a r . javanica de M a n " and the indicat ion " J u n g h u h n , J a v a " . It 

has a larger diameter o f 31 cm, a smaller diameter o f i2!/2 c m , and a 

height o f 28 cm. It consists of a number o f plate- l ike growths i n more o r 

less paral le l planes. T h e g r o w t h f o r m corresponds closely w i t h that of the 

for'mer specimen, as the branches are th in a n d flattened a n d are largely 
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fused into f lat plates. I n m a n y parts of the c o r a l l u m the surface shows 

shal low depressions, i n the centres of w h i c h the gastropores are f o u n d . 

M o r e o v e r there are a great number o f open ampullae. 

4. A specimen w i t h an unpubl ished museum name, w i t h o u t i n d i c a t i o n of 

the local i ty . L a r g e r diameter 40 c m , smaller diameter 21 c m , height 28 cm. 

T h e specimen d i f f e r s f r o m the other forms of Millepora alcicornis by its 

freely extending long and thick branches. T h e branches often have a breadth 

of 8 m m and a thickness of 5 m m , quite d i f f e r e n t f r o m the usual t h i n and 

flattened branches i n the species ( f i g . 6 ) . T h e g r o w t h f o r m o f the coral 

l u m strongly reminds of that of robust specimens of M. tenella, though 

the spreading, fan l ike manner of branching is not so pronounced. T h e 

surface of the cora l lum does not possess the slight depressions w h i c h occur 

i n m a n y specimens o f M. alcicornis. I n certain parts of the c o r a l l u m the 

pores are dist inct ly starshaped. T h e surface is profuse ly pitted w i t h open 

ampullae. 

T h i s specimen is rather di f ferent f r o m the other branched W e s t I n d i a n 

f o r m s . It is therefore interest ing that p r o o f could be obtained o f i ts W e s t 

I n d i a n o r i g i n . A "datestone" mussel was seen part ly to protrude f r o m a 

cavi ty i n the bottom part o f the coral colony. B y careful ly cutt ing away the 

c o r a l mater ia l the specimen c o u l d be obtained i n an undamaged state. It 

p r o v e d to be a f ine specimen of Lithophaga straminea D u n k e r ( ident i f i ca

t ion by D r . C h . B a y e r , curator o f M o l l u s c s of the L e i d e n M u s e u m ) . T h i s 

species i n its dis tr ibut ion is restricted to the W e s t I n d i a n region, so that 

the cora l undoubtedly belongs to Millepora alcicornis. 

5. A specimen collected at Curaçao i n 1880 by A . v a n K o o l w i j k , belonging 

to the f o r m described as Millepora moniliformis. It consists of a great 

n u m b e r of smal l patches cover ing the stems of a small specimen of Rhipi-

dogorgia flabellum ( L . ) . T h e c o r a l l u m shows numerous open ampullae. 

Millepora exaesa F o r s k . 

ι . A specimen labelled "Millepora gonagra E d w . & H . , Ruyssenaers, M e r 

R o u g e " . A free colony, not attached to the substratum, evident ly a part 

of another colony w h i c h became detached and developed branches o n a l l its 

sides. T h e larger dimension is 9 c m , i n other directions the size is 7 o r 

7V2 c m . F r o m the central part there are thick, sl ightly d i v i d e d branches 

i n a l l directions ( P l . V f ig . 1). T h e pores, w h i c h are rather large and 

dist inct , are more o r less c ircular . 

2. A n o t h e r specimen w i t h the same data. I t has a s i m i l a r shape, its 

larger diameter is 5V2 c m , i n other directions the size is about S c m . It is 

interesting that i n this specimen m a n y of the pores are more or less star
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shaped. T h i s especially holds f o r the dactylopores, but there are too a great 

number o f gastropores w h i c h are more o r less stellate. 

3. A specimen label led " M i l l e p o r a gonagra E d w . & H . , C l o t  B e y , 1846, 

M e r R o u g e " . T h e c o r a l l u m has a larger diameter of 15 c m , a smaller 

diameter of 6 c m , and a height o f 7 cm. It forms an incrustat ion o f another 

coral . F r o m this i n c r u s t i n g part a great number of short branches (12 c m ) 

are g r o w i n g out, so that already the c o r a l l u m has the typica l g r o w t h f o r m 

o f M. exaesa. 

4. A specimen w i t h the same data, and o f s i m i l a r shape. It is an i n 

crustat ion covered w i t h tubercles, larger diameter 11 c m , smaller diameter 

8 m m , height about 5 c m . T h e tubercles are too smal l for the y o u n g branches 

of typica l exaesa, and too large f o r the Verrucae of typica l platyphylla. T h e 

specimen looks l i k e an intermediate f o r m between the two species, and is 

only p r o v i s i o n a l l y brought to M. exaesa. 

Millepora dichotoma F o r s k . 

ι . T h r e e fragments labelled "Mil lepora reticularis R i i p p . , M e r R o u g e " . 

T h e larger fragment ( P l . V I f i g . 2) has a breadth of 13 c m and a height 

of 15 c m . T h e upper hal f consists o f a reticulated system of branches i n 

w h i c h the openings are somewhat smaller than the thickness o f the branches. 

T h e lower hal f is m u c h more compact. A smaller plate o f s i m i l a r appearance 

forms a more o r less paral le l outgrowth. T h e second fragment has a breadth 

of 12 c m and a height of 12V2 cm, it is of the same f o r m o f g r o w t h ( f i g . 7 ) . 

T h e t h i r d fragment has a breadth of 8 m m a n d a height o f 12 cm. T h e 

latter is sl ightly less ret icular as most of the openings between the branches 

have become closed. T h e specimens have distinct pores w h i c h i n m a n y 

parts o f the colonies are neatly arranged i n cyclosystems. 

2. A specimen labelled "Millepora reticularis R i i p p . , C l o t  B e y , 1846, M e r 

R o u g e " . It consists of a few more or less paral le l plates ( P l . V I f i g . 1) 

w h i c h i n their m a r g i n a l region show a few openings but towards the older 

parts o f the colony have a m o r e sol id appearance. O n the edges there are 

very short knobl ike branches. T h e colony has a breadth of 17 c m , its 

" th ickness" is 8 c m , a n d its height is 22 cm. T h e pores as a rule are larger 

than those of the f o r m e r specimens, here they are not dist inct ly arranged 

i n cyclosystems. 

3. A specimen labelled "Millepora dichotoma F o r s k . , N a t u r h . Inst. L i n 

naea, B e r l i n , M e r R o u g e " . It consists of a platelike g r o w t h w i t h a breadth 

o f 20 c m a n d a height of 18V2 cm. Its margina l part is strongly reticulated, 

its basal part almost entirely sol id . T h e branches o n the upper m a r g i n are 

comparatively long and slender and dis t inct ly dichotomously divided ( f i g . 8 ) . 
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T h e g r o w t h f o r m , therefore, is somewhat d i f ferent f r o m that of the f o r m e r 

specimen, on the whole it is m u c h more slender and more delicate. 

4. A specimen labelled "Millepora reticularis Rüpp. , C l o t - B e y , 1846, 

M e r R o u g e " . A s l ightly c u r v e d plate, upper part dist inct ly ret icular , l o w e r 

F i g . 7. Out l ine of a fragment of a plate-like g r o w t h o f Millepora dichotoma 
F o r s k . of reticulate appearance. R e d Sea, L e i d e n M u s e u m . N a t u r a l size. 

part more or less sol id on account of the openings between the branches being 

f i l led up ( f i g . 9 ) . B r e a d t h 17 c m , height 18 cm. 

5. A specimen labelled "Millepora forskalii E d w . & H . , C l o t - B e y , 1846, 

M e r R o u g e " . It is a fa i r ly large colony w i t h a larger d iameter of 38 cm, a 

smaller diameter of 21 c m , and a height of 21 c m , consist ing of a number 
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of m o r e o r less paral le l plate-like growths united o n a comparat ively sol id 

c o m m o n basal part. T h e basal part is so heavy a n d compact that here the 

F i g . 8. Out l ine of a fragment o f a plate-like g r o w t h of Millepora dichotoma F o r s k . 
w i t h distinct dichotomous branches. R e d Sea, L e i d e n M u s e u m . N a t u r a l size. 

separate plates are no more visible. I n the upper part of the colony ( P I . 

V I I f i g . i ) the plate-l ike growths are not as dist inct ly paral le l as i n typical 
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F i g . g. Out l ine o f a fragment o f a plate-l ike g r o w t h o f Millepora dichotoma F o r s k . 
o f rather compact appearance. R e d Sea, L e i d e n M u s e u m . N a t u r a l size. 
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colonies o f the species, here there are a n u m b e r o f smal l outgrowths f r o m 

a central mass, the planes of these outgrowths f o r m i n g an acute angle w i t h 

the ne ighbour ing masses. I n the m a r g i n a l parts o f the colony there are 

regions w i t h a typica l ly ret icular arrangement o f the branches. O n the 

whole, however, the y o u n g branches have a tendency to f o r m upright slender 

prolongations of the colony. E s p e c i a l l y i n the m a r g i n a l regions there are 

parts w i t h w e l l developed pores. 

T h e specimen i n its g r o w t h f o r m is quite d i f ferent f r o m the usual aspect 

of colonies of Millepora dichotoma, i t strongly reminds of certain specimens 

o f the W e s t I n d i a n M. alcicornis, e.g., the one f igured by A g a s s i z (1880, 

P I . 2 0 ) . A s the labels o f museum specimens, especially those of o l d spec

imens, not a lways are fu l ly reliable, a search was made for fore ign objects 

i n the cavities o f the colony, w i t h a quite satisfactory result. I n a cavity 

bordered by the basal parts o f two u n i t e d plates a crab o f f a i r l y large size 

(breadth o f the carapace 2i1/2 m m ) was found, w h i c h after h a v i n g remained 

i n a d r i e d state d u r i n g a century was st i l l suf f ic ient ly preserved f o r iden

t i f icat ion w i t h definite result. I owe the f o l l o w i n g data to M i s s A . M . 

Buitendi jk , curator o f Crustacea i n the L e i d e n M u s e u m . T h e crab u n 

doubtedly belongs to the genus Phymodius a n d i n a l l probabi l i ty is a Ph. 

granulatus ( T a r g . - T o r z . ) . I n the d r i e d specimen the hairs o n the pereiopods 

are no more visible, whi ls t the pleopods are miss ing. T h e r e f o r e certain 

important specific characters can no more be examined. O n the other hand 

the last abdominal segment is broader than long, w h i c h undeniably points 

to Ph. granulatus. N o w Ph. granulatus is a typ ica l R e d Sea crab, though 

H e l l e r mentions it f r o m T a h i t i , a n d Balss f r o m the G i l b e r t a n d F i j i Islands, 

f r o m Madagascar and the Seychelles. I n the Indopac i f i c region exclusive 

of the R e d Sea Phymodius ungulatus ( H . M . E d w . ) is the c o m m o n species 

of the genus. It is therefore certain that the colony o f Millepora is f r o m 

the I n d o p a c i f i c region, and h i g h l y probably that it is f r o m the R e d Sea. 

A s i n some parts i n the m a r g i n of the colony the branches have the g r o w t h 

f o r m of typical specimens o f M. dichotoma the specimen must be ident i f ied 

w i t h that name. M o r e o v e r , there is no more reason to doubt the correctness 

of the label. 

Millepora squarrosa L a m k . 

T h e only specimen i n the L e i d e n M u s e u m is a large colony labelled w i t h 

an unpubl ished muse um name by D e M a n , local i ty u n k n o w n , received f r o m 

the P a r i s M u s e u m (evidently i n 1815). T h e colony has a larger diameter 

o f 36 c m , a smaller diameter o f 30 c m , a n d a height o f 25 cm. It consists of a 

mass o f th in upstanding plates w h i c h by lateral expansions are repeatedly 
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united a n d thereby f o r m , at least i n the greater part of the colony, a strongly 

honeycombed mesh w o r k ( P l . I X ) . T h e plates have the same f r i l l e d 

appearance as those of the type specimen ( P l . V I I I ) , their surface showing 

longi tudinal ridges or rows of tubercles. E s p e c i a l l y i n the m a r g i n a l parts 

of the plates the calices are rather distinct . T h e gastropores are not sur

rounded by depressions as i n other W e s t I n d i a n species of the genus. 

I n its g r o w t h f o r m the colony of the L e i d e n M u s e u m so closely cor

responds w i t h the type specimen that there is not any doubt concerning their 

specif ic identity. 

I n its numerous cavities between the lamellae the colony p r o v e d to 

contain a number o f shells of bivalve molluscs. These were two specimens 

of Ostrea spreta d O r b . ( ident i f ied by D r . G . R a n s o n o f the P a r i s M u 

seum), three specimens o f Arca imbricata B r u g . , one of Pecten (Chlamys) 

antillarum Reel . , and one of Lima scabra B o r n ( ident i f icat ions by M r . P . P . 

de K o n i n g o f the L e i d e n M u s e u m ) . W i t h the exception of Arca imbricata a l l 

these molluscs i n their d i s t r i b u t i o n are restr ic ted to the W e s t I n d i a n region, 

so that the loca l i ty of the coral colony also can be f i x e d as the W e s t Indies. 

L a m a r c k (1816) remarked concerning his Millepora squarrosa: " J e le 

crois des mers de Γ A m é r i q u e " . T h e ident i f icat ion o f the shells proves 

that the specimen f r o m the L e i d e n M u s e u m real ly came f r o m the A m e r i c a n 

A t l a n t i c region so that this region may be def in i te ly accepted as the type 

locality. 

Millepora complanata L a m k . 

ι . A specimen labelled "Millepora plicata E s p e r , N a t u r h . Inst. L i n n a e a , 

1889, H a i t i " . T h e colony has a larger diameter of 38 c m , a smaller diameter 

c f 21 cm, and a height of 21 cm. F r o m a c o m m o n basal part ten upstanding 

plates take their o r i g i n . T h e y are arranged i n a crescentic r o w , they v a r y 

i n breadth f r o m about 4 to 8 c m a n d have a m o r e or less truncated free 

m a r g i n . A part of this colony is f i g u r e d on hal f the natura l size o n PI. 

V I I f i g . 2. T h e i n d i v i d u a l plates m a y remain separate, but i n m a n y cases 

they have mutual ly united. T h e plates are of a rather f i r m structure, the ir 

free marginal parts are th in . T h e surface of the c o r a l l u m is smooth and even, 

i n m a n y parts there are distinct, though shal low and ins igni f icant , slight 

depressions, i n the centres o f w h i c h the gastropores occur. 

2. A specimen labelled w i t h an unpubl ished museum name, local i ty u n 

k n o w n , received f r o m the P a r i s M u s e u m (evidently i n 1815). T h e colony 

has a larger diameter of 46 c m , a smaller diameter o f 20 c m , and a height 

of 28 cm. It consists of a large number of upstanding plates w h i c h are 

extremely broad i n comparison to those o f other colonies of the same species. 
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T h e plates have a tendency to fuse i n their lateral m a r g i n a l regions, so that 

the colony i n some respects becomes more o r less honeycombed. A c c o r d i n g l y 

i n its g r o w t h f o r m the colony shows some resemblance to Millepora squar-

rosa. T h e surface o f the plates, however, is rather smooth a n d even, w h i c h 

points to the ident i ty w i t h M. complanata. It does not show the slight 

depressions as they occur i n many other colonies of the species. 

I n the P a r i s M u s e u m there is at least one colony, o f m u c h larger size, 

w h i c h has a completely s i m i l a r g r o w t h f o r m . 

3. A colony labelled "Millepora platyphylla E h r b . , J u n g h u h n , J a v a " . 

L a r g e r diameter 16 c m , smaller diameter 9 c m , height 17V2 c m . T h e 

surface o f the c o r a l l u m is flat a n d even, i n some parts there are very 

shal low depressions, i n the centres of w h i c h the gastropores are f o u n d . I n 

certain parts o f the c o r a l l u m the pores are dist inct ly starshaped. T h e 

specimen shows numerous pits o f open ampullae. 

4. A second specimen w i t h the same label. H e r e the gastropores are not 

f o u n d i n depressions. 

5. A specimen labelled "Millepora platyphylla E h r b . , M u s . de P a r i s , M e r 

R o u g e " . L a r g e r diameter 23 c m , smaller diameter 19 c m , height 17 cm. 

Surface f lat and even, i n some places slight depressions i n the centres of 

w h i c h there are the gastropores. 

6. A specimen labelled "Millepora porulosa E h r b . , M u s . de P a r i s " . T h e 

surface i n some parts of the c o r a l l u m has distinct shallow depressions w i t h 

gastropores i n their centres. 

7. A specimen labelled "Millepora plicata E s p e r , Curaçao, F . F . Steen

berghe, M e i 1864". It has distinct shallow depressions i n the centres of 

w h i c h there are the gastropores. 

Millepora platyphylla H e m p r . & E h r b . 

ι . A specimen labelled "Millepora verrucosa E d w . & H . , Ruyssenaers, 

M e r R o u g e " . It is a margina l f ragment of a large colony, broad 14 c m a n d 

h i g h I i c m . T h e free m a r g i n is d i v i d e d into a number of i r regular lobes 

( P l . V f ig . 2 ) . I n its m a r g i n a l part the surface of the c o r a l l u m is rather 

flat and even, but i n the older parts of the colony the surface is crowdedly 

covered w i t h smal l Verrucae, each of w h i c h on its top bears a gastropore. 

T h e regular distr ibut ion of the Verrucae proves that these are not caused 

by barnacles. T h e r e are a few specimens of Pyrgoma milleporae imbedded 

i n the surface of the cora l lum, but these have not given rise to warts. E v e n 

the y o u n g barnacle i n the left hand corner of the f igure, near the m a r g i n , 

does not protrude appreciably above the surface of the cora l lum. 

2. A specimen labelled "Millepora verrucosa E d w . & H . , C l o t  B e y , 1846, 
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M e r R o u g e " . It is a m a r g i n a l f ragment of a large colony w i t h a breadth 

of 13 c m a n d a height of 12 c m . T h e free m a r g i n is s trongly d i v i d e d into 

lobes o f var ious height, so that this part o f the colony was s t i l l i n f u l l 

g r o w t h . T h e surface of the c o r a l l u m is densely covered w i t h small Verrucae, 

each o f w h i c h i n its topmost part bears a distinct gastropore. 

3. A specimen labelled "Millepora verrucosa E d w . & H . , Ruyssenaers, 

M e r R o u g e " . It consists o f the marg ina l part of a large colony, a strongly 

bent plate w i t h truncated edge, 13 c m h i g h a n d 7 c m b r o a d . T h e surface of 

the c o r a l l u m is densely covered w i t h s m a l l Verrucae, each s h o w i n g a central 

gastropore. 

4. A specimen labelled "Millepora ehrenbergi E d w . & H . , C l o t - B e y , 1846, 

M e r R o u g e " . A fragment o f a large colony w i t h truncated edge, dimensions : 

15 c m b r o a d , 14 c m high . I n its l o w e r part it has a thickness of about 2 c m . 

T h e specimen is of a plate-like g r o w t h and has a comparat ively smooth and 

even surface. 

5. A specimen labelled "Millepora verrucosa E d w . & H . var . ? moluccensis 

de M a n , R e i n w a r d t , M o l u q u e s " . It consists o f three smal l fragments, the 

largest o f w h i c h has a larger transverse diameter o f 7 c m , a smaller diameter 

° f 5V2 c m > a n d a height o f about 8 c m . T h e specimens represent m a r g i n a l 

parts of a large colony, each of them consists o f some united plates w h i c h 

show a number o f ridges a n d tubercles, but o n the whole have a com

parat ive ly smooth surface. T h e specimens bear a s t r i k i n g resemblance to 

the specimen o f "Millepora complanata" o f W o o d - J o n e s (1910, f i g . 34) , 

w h i c h later was ident i f ied as M. platyphylla by V a u g h a n (1918). 

A s names of varieties have no standing i n nomenclature there is no h a r m 

i n ment ioning the name on the label o f this specimen. 

6. A fragment labelled " B i k i n i , 1946, D e B r u i n leg., D e G r a a g d o n . " . T h e 

specimen is b r o k e n o f f f r o m the upper part o f a colony w h i c h apparently 

was l i v i n g under unfavourable conditions. It consists o f two b r o a d , flattened 

branches a n d the remnants of a t h i r d ( f i g . 10). T h e colony f r o m w h i c h 

the fragment f o r m e d a part was composed of branches w h i c h were rather 

strongly united but w h i c h left openings between them. T h e colony therefore 

is o f a h i g h l y aberrant f o r m for the species. I n its g r o w t h f o r m it reminds 

strongly o f one o f the specimens f r o m T a h i t i f igured by C r o s s l a n d (1928, 

P l . I V f ig . 11). T h e fragment has a height o f 10 c m , a breadth o f 9 c m , its 

thickness does not notably exceed 1 cm. T h e surface of the c o r a l l u m is more 

o r less uneven on account of w a r t y excrescences o f very slight height. T h e 

cyclosystems, however, are distr ibuted without regard to these elevations 

o f the surface, the gastropores may be f o u n d o n the tops o f the excrescences, 
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but i n many cases they occur i n the sunken parts of the surface as w e l l . T h e 

pores are of f a i r l y large size, as usual i n Millepora platyphylla. 

F i g . io . Outl ine of a fragment of branched g r o w t h o f Millepora 
platyphylla H e m p r . & E h r b . B i k i n i , L e i d e n M u s e u m . N a t u r a l size. 

Millepora intricata M . E d w , 

1. A specimen labelled "Millepora, D r . S e r r u r i e r , 12 M e i 1891, C a r o l i n e n " . 

T h e colony has a larger diameter o f 34 c m , a smaller diameter o f 25 c m , 

a n d a height o f 15V2 c m . It consists of a complicated system o f smal l 

branches g r o w i n g i n a l l directions a n d largely anastomosing w i t h neigh

b o u r i n g branches, thereby f o r m i n g a complicated tangle of g r o w t h ( P l . X ) . 

T h e colony i n every respect corresponds w i t h the type specimen i n the P a r i s 

M u s e u m . 

2. A specimen labelled "Millepora, M o l u k k e n " . L a r g e r diameter 24 c m , 

smaller diameter 20 c m , height 14 cm. T h e branches are sl ightly n a r r o w e r a n d 

Zoologische V e r h a n d e l i n g e n , ι 7 
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thinner than those o f the f o r m e r specimen, i n a l l other respects it is quite 

s imi lar . 

3. A specimen labelled "Millepora intricata E d w . & H . , H o e d t , A m b o i n a " . 

L a r g e r diameter 11V2 c m , smaller diameter 7V2 cm, height 8 cm. It is a part 

of a larger colony, i t has n a r r o w a n d t h i n branches, as those of the f o r m e r 

specimen. 

4. A specimen labelled "Millepora intricata E d w . & H . , L u d e k i n g , 1863, 

A m b o i n a " . L a r g e r diameter 16 cm, smaller diameter 12 c m , height about 

10 cm. Corresponds i n g r o w t h f o r m a n d shape of the branches w i t h the 

f o r m e r specimens. 

5. A specimen labelled "Millepora intricata E d w . & H . , Müller, S u m a t r a " . 

L a r g e r diameter 14 c m , smaller diameter 12 c m , height about 8 cm. T h e 

branches are extremely t h i n a n d n a r r o w . I n its g r o w t h f o r m the colony 

corresponds completely w i t h the former specimens. 

Millepora tenella O r t m . 

ι . A specimen labelled "Millepora digitata de M a n , R e i n w a r d t , M o l u k k e n " . 

T h e colony has a larger diameter o f 32 c m , a smaller diameter of 22 c m , 

and a height o f 21 c m . It consists of branches w h i c h i n a fanshaped manner 

are more o r less arranged as platelike growths. T h e di f ferent plates are 

p a r t l y more or less paral lel and part ly i n planes perpendicular to the f o r m e r 

( P I . Χ Ι Ι Γ figs, ι and 2). T h e branches are dist inct ly flattened, their tops 

are gradual ly broadening and beginning to d i v i d e i n their broadest parts. 

2. A specimen w i t h the same data on its label. L a r g e r diameter 26 c m , 

smaller diameter 21 c m , height 22 cm. I n its g r o w t h f o r m this colony c o m 

pletely corresponds w i t h the f o r m e r specimen. T h e branches are m o r e o r less 

arranged i n a fanshaped manner, thereby f o r m i n g more or less plate l ike 

growths, w h i c h part ly have paral le l planes ( P l . X I I I f ig . 3). T h e f igure 

shows the broadening of the topmost parts of the branches a n d the ir be

g i n n i n g to div ide into more o r less dichotomous systems. 

3. A specimen labelled "Millepora digitata de M a n , J u n g h u h n , J a v a " . L a r 

ger diameter 31 c m , smaller diameter 28 c m , height 16V2 cm. I n the g r o w t h 

f o r m of the colony and i n the shape of the branches a n d their arrangement 

the colony corresponds closely w i t h the former specimens. 

4. A specimen w i t h the same data. L a r g e r diameter 26 cm, smaller d i a m 

eter 14 cm, height 19 cm. Corresponds i n general aspect and i n the shape 

of the branches w i t h the for me r specimen. 

5. A specimen labelled "Millepora? truncata de M a n , L u d e k i n g , 1863, 

A m b o i n a " . T h e colony has a larger diameter of 28 c m , a smaller diameter 

of 18 cm, and a height o f 12V2 cm. It consists p r i n c i p a l l y of four platelike 
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growths, i n two pairs extending i n opposite directions, the i n d i v i d u a l plates 

o f each p a i r i n planes f o r m i n g an angle o f about 35 degrees. T o w a r d s 

their distal parts two o f the f o u r plates are again d i v i d e d into smaller 

plates w h i c h have an angle o f about 35 degrees w i t h the larger plates. T h e 

plates are of comparat ive ly loose structure. T h e i r v e r y b r o a d base is d i v i d e d 

into a few b r o a d branches w h i c h give rise to numerous smaller branches 

arranged i n a fanshaped manner. A s a rule the d i s t a l parts of the colony 

consist of rather l o n g and slender branches, usual ly w i d e n i n g towards their 

extremities. I n m a n y parts of the colony the pores are arranged i n distinct 

cyclosystems, w h i c h often are situated on ins igni f i cant Verrucae, the gastro

pores i n the centres of these minute mounds. 

6. A specimen w i t h the same data, a platel ike part o f a colony w i t h a 

breadth o f 10 c m a n d a height of 9 cm. It is o f the same loose manner 

of g r o w t h as the f o r m e r specimen. 

7. A n o t h e r specimen w i t h the same data, a platel ike g r o w t h w i t h a breadth 

of I21l2 a n d a height o f 10 cm. T h e distal parts o f the branches are more 

fu l ly united than those o f the f o r m e r specimen, i n other respects it is quite 

s imi lar . 

8. A specimen labelled "Millepora forskalii E d w . & H . , W i e n e c k e , 1863, 

T i m o r " . T h e colony consists o f a platel ike g r o w t h o f 28 c m breadth a n d 

18 c m height, of a m u c h more compact g r o w t h f o r m than the f o r m e r 

specimens ( P l . X I I f ig . 2 ) . T h e branches st i l l have a more o r less fanshaped 

arrangement, but they are largely united, so that o n l y the tips of the branches 

r e m a i n free. T h e colony therefore appears quite d i f f e r e n t f r o m the one of 

P l . X I I f i g . ι . I n m a n y parts o f the colony there are distinct cyclosystems, 

often on the top o f minute elevations, the gastropores occupying the centres 

o f these ins igni f icant Verrucae. 

9. A specimen w i t h the same data . L a r g e r diameter 18 cm, smaller d i a m 

eter 7 cm, height about 12 cm. It is a somewhat curved platelike g r o w t h , 

very s i m i l a r to the f o r m e r specimen i n its manner o f b r a n c h i n g and fus ion 

o f the branches. 

T h e name digitata was f i r s t used by E s p e r (1790) f o r a var ie ty of 

Millepora alcicornis, it was used as a species name by Duchassa ing & M i c h e 

lott i . T h e name Millepora truncata was f i rs t used by E s p e r (1790) f o r a 

f o r m belonging to the N u l l i p o r e s . Dana 's name truncata f o r a variety of his 

Millepora squarrosa (correct ly M. platyphylla) therefore was preoccupied. 

T h e specimens labelled "M. truncata" show a slight resemblance to Esper ' s 

species of this name, especially as far as concerns the broadened tips of 

the branches. T h e name Millepora forskali M . E d w . is a s y n o n y m of M. 

alcicornis L . 
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I X . N O T E S O N S P E C I M E N S O F M I L L E P O R A I N T H E 

A M S T E R D A M M U S E U M 

T h e f o l l o w i n g notes comprise the chief part iculars of the larger part of 

the materia l o f Millepora present i n the collections of the Z o o l o g i c a l M u 

seum at A m s t e r d a m . N o t a l l the specimens are dealt w i t h here, the notes 

are r e f e r r i n g chie f ly to specimens w h i c h f o r one o r other reason seemed 

to be o f importance. T h e materia l o f the Siboga expedit ion, w h i c h f o r m s 

a part o f the collections o f the A m s t e r d a m M u s e u m , is mentioned here f o r 

the data concerning the geographical distr ibut ion only. T h e part iculars of 

the specimens f r o m the Siboga expedit ion w i l l be given i n a later paper. 

Millepora alcicornis L . 

1. A specimen labelled " A n t i l l e n , mus. V a n H e u k e l o m " . It is a p r o 

nouncedly branched colony r e m i n d i n g i n every respect of the f o r m described 

by E s p e r (1790) as var . ramosa. T h e height of the colony is 14 c m , its 

larger lateral dimension 15 c m , its smaller la teral dimension 13 c m . 

2. A specimen labelled " A n t i l l e n , mus. V a n H e u k e l o m " . It consists of 

small patches cover ing the surface o f a G o r g o n i d , representing the f o r m 

described as moniliformis by D a n a (1848). 

3. A specimen labelled " A n t i l l e n , mus. V a n H e u k e l o m " . It has a knobbed 

appearance, a n d the f o r m consequently at f irst sight strongly reminds o f 

that of M. exaesa. T h e colony forms, however, a t h i n incrustat ion over a 

dead colony o f a species of Porites, w h i c h explains its aberrant shape. O n 

the topmost regions there are a few delicately branched parts. T h e surface 

shows depressions i n the centres o f w h i c h there are the gastropores. 

4. A specimen labelled " C u r a ç a o , D e n D e k k e r " . It is a rather flat colony 

of strongly branched structure. It has a height of 37 c m a n d a breadth o f 

42 c m . T h e surface of the c o r a l l u m shows slight depressions i n the centres 

o f w h i c h there are the gastropores. 

5. A number of delicately branched small colonies labelled " S t . A n n a B a a i , 

Curaçao, d o n . H o e d e m a k e r " . 

6. A specimen labelled " C u r a ç a o , M o l e n g r a a f f leg., 1923". It is a delicately 

branched colony, i n its g r o w t h f o r m more or less r e m i n d i n g of that o f M. 

tenella. T h e surface of the c o r a l l u m shows distinct depressions i n the centres 

o f w h i c h there are the gastropores. T h e colony has a height of 10V2 c m , 

its lateral dimensions are 12 by 6 c m . 

7. A specimen labelled "Caracas B a a i , Curaçao, C. J . v a n der H o r s t leg., 19 

V 1920". I n its f o r m of g r o w t h the colony reminds m o r e or less o f that of 

M. tenella. It has a height of τ8 c m , the lateral dimensions are 27 by 

18 cm. 
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8. A specimen labelled " W e s t p u n t Curaçao, C. J . v a n der H o r s t leg., 14 V 

1920". It is a strongly branched colony w i t h a height of 12 c m , a n d w i t h 

lateral dimensions of 15 by 8 cm. 

I n the collection of the A m s t e r d a m M u s e u m there are several other 

specimens f r o m D r . V a n der H o r s t ' s voyage to Curaçao. T h e y are o f var ious 

forms, strongly branched or of a m o r e or less knobbed appearance. 

9. A colony labelled "Seriatopora caliëndrum, R o o d e Zee, H e i n r . P l a t o w , 

H a m b u r g , N a t u r a l i e n h a n d l u n g " . U n d o u b t e d l y the local ity as w e l l as the 

identi f icat ion are entirely w r o n g . T h e colony is a delicately branched 

specimen of M. alcicornis f r o m the W e s t Indies. Its surface shows dist inct ly 

enough the slight depressions s u r r o u n d i n g the gastropores, a pecul iar i ty 

w h i c h is k n o w n to occur i n W e s t I n d i a n species of the genus only. 

10. A large colony f r o m u n k n o w n local i ty extending chie f ly i n one flat 

plane, consist ing of rather delicate branches f o r m i n g a network. T h e 

height o f the colony is about 50 c m , its breadth about 59 cm. T h e colony 

shows a mult i tude of open ampullae. 

11. A specimen of a s trongly branched shape f r o m u n k n o w n loca l i ty , 

w h i c h especially i n its distal parts reminds o f M. dichotoma, though the 

branches are more slender than general ly i n the latter species. T h e colony 

has a height o f 24 c m , the larger lateral d i m e n s i o n is 29 c m , the smaller 

lateral dimension 16 cm. M a n y parts of the surface dist inct ly show slight 

depressions i n the centres of w h i c h the gastropores are f o u n d . M a n y parts 

of the surface are profuse ly pitted w i t h open ampullae. 

Millepora exaesa F o r s k , 

ι . A specimen labelled " R o o d e Zee, don. V a n L e n n e p " . W h e n being 

collected the colony was not attached to its substratum. It consists of a 

central mass beset w i t h short th ick knobbed branches o f a diameter of 1 c m 

approximately . T h e colony has a height o f 11 c m , its lateral dimensions are 

12 by I i cm. 

2. A specimen labelled " Z u i d z e e , don. F . M . C o w a n " . T h e manner o f 

g r o w t h is that o f M. exaesa, but the branches are rather t h i n , their thickness 

as a rule not exceeding 1J2 c m . T h e colony has a height o f 13 c m , the 

larger lateral dimension is 8 c m , the smaller lateral d i m e n s i o n 4V2 c m . 

Millepora dichotoma F o r s k . 

A specimen labelled " R o o d e Zee, don. V a n L e n n e p " . It is a fragment 

of a larger colony, most of the branches of w h i c h have b r o k e n of f . It is 

of a rather compact g r o w t h f o r m as most of the fenestrae between the 

o r i g i n a l branches have become closed. T h e height of the fragment is 

11V2 c m , its breadth 8 cm, its thickness ( i n the lower part) about 1V2 c m 
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Millepora squarrosa L a m k . 

1. A specimen labelled " V e n e z u e l a , d o n . Smissaer t" consist ing o f a large 

part o f a colony w h i c h h a d become detached a n d has continued its g r o w t h 

i n a direct ion d i f ferent f r o m the o r i g i n a l manner. T h e larger d imension 

o f the specimen is 26 c m , the smaller dimensions are 22 by 13 c m . It consists 

o f n a r r o w plate- l ike strips o f coral w h i c h have a more or less paral lel 

course and show numerous smal ler lamellae and ridges. T h e r e are dist inct 

depressions a r o u n d the gastropores. I n its characters the specimen i n 

m a n y respects is intermediate between M. squarrosa and M. com-

planata. A s the plate-l ike growths present numerous ridges and have a 

more or less tw is te d manner o f g r o w t h the colony seems to have the chief 

characters of M. squarrosa. I t may, however, represent an aberrant 

specimen of M. complanata. 

2. A n o t h e r specimen labelled " V e n e z u e l a , don. Smissaert , \ It consists o f 

a l u m p of dead c o r a l w i t h a larger diameter o f 60 c m , o n w h i c h there are 

a number o f y o u n g colonies, w h i c h i n their manner o f g r o w t h closely 

correspond w i t h that o f the f o r m e r specimen, so that i n m a n y respects they 

represent a f o r m intermediate between M. squarrosa and M. complanata. 

T h e surface o f the c o r a l l u m shows distinct shal low depressions s u r r o u n d i n g 

the gastropores. 

3. A specimen bearing a label reading "Galaxea cuspidata, S ingapore, 

H e i n r . P l a t o w , H a m b u r g , N a t u r a l i e n h a n d l u n g " a n d another label reading 

"Col lect ie V a n S o n , 1904". It undoubtedly represents a W e s t I n d i a n f o r m 

o f Millepora, as the gastropores are surrounded by dist inct depressions o f 

the surface. T h e colony has a height o f 35 c m , a larger lateral diameter of 

31 c m , a n d a smaller lateral diameter o f 30 c m . It consists o f numerous 

upstanding n a r r o w lamellae w h i c h are covered w i t h ridges i n longi tudinal 

a n d transverse direct ions. W h e n seen f r o m above the colony shows a more 

o r less honeycombed arrangement o f the lamellae, but i n general these 

lamellae remain isolated. T h e g r o w t h f o r m shows some resemblance to that 

o f M. complanata, but most of the characters o f the colony point to its 

ident i ty w i t h M. squarrosa. 

4. A specimen bearing a label reading "Millepora alcicornis L . , mus. V a n 

H e u k e l o m " . T h e specimen consists o f a conglomerate o f thick branches 

w r hich at their margins give rise to smal l clusters of y o u n g colonies. These 

y o u n g colonies are composed o f numerous smal l lamellae w h i c h are c r o w d -

edly arranged. A s yet they do not dist inct ly show the specif ic characters o f 

M. squarrosa, but i n the course o f g r o w t h they undoubtedly w o u l d have 

g iven rise to the more o r less twisted masses pecul iar to the species. T h e 

whole mass has a size o f 27 by 20 by 20 c m . 
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Millepora complanata L a m k . 

ι . A specimen w i t h an o l d label reading "Mil lepora foliata M i l n e E d w a r d s 

& H a i m e , ex museo V a n L i d t h de J e u d e " . T h e colony has a height of 52 c m , 

a larger lateral dimension of 71 c m , and a smaller lateral dimension o f 

29 cm. It consists of a large number of upstanding plates w h i c h broaden 

towards their upper parts and m a y attain a height o f 30 c m a n d a m a x i m u m 

breadth o f 19 cm. T h e plates have a rather thick base but gradual ly 

become n a r r o w e r , their free extremity h a v i n g a rather sharp edge. T h e 

colony i n m a n y respects reminds of that f igured by K n o r r (see f i g . 2 a i n 

the present p a p e r ) . 

2. A specimen w i t h an o l d label "Millepora foliata M i l n e E d w a r d s & 

H a i m e , mus. V a n H e u k e l o m " . It is a rather robust colony of M. complanata 

w i t h a height of 30 c m , a n d lateral dimensions of 35 by 21 cm. T h e surface 

o f the c o r a l l u m shows depressions s u r r o u n d i n g the gastropores. 

3. A specimen labelled "Millepora alcicornis L . , A n t i l l e n " . T h e colony 

consists of a n u m b e r o f broad flat plates, height of the colony 16 c m , larger 

lateral diameter 25 c m , smaller lateral diameter 13 c m . T h e specimen is 

interesting i n so far as the greater part o f the calicles are o f a dist inct ly 

stellate shape. 

4. A specimen labelled "Curaçao, D e n D e k k e r " . I t consists o f a large 

flat plate w i t h a height of 27 c m a n d a breadth o f 21 cm. T h e surface o f 

the c o r a l l u m has slight depressions s u r r o u n d i n g the gastropores. 

5. A specimen labelled "Caracas B a a i , Curaçao, C. J . v a n der H o r s t leg., 

10 I V 1920". T h e colony consists o f rather th ick plates w h i c h have a t h i n 

upper edge. T h e height of the colony is 36 c m , its lateral dimensions are 21 

by 20 cm. Its surface shows slight depressions s u r r o u n d i n g the gastropores. 

6. A specimen labelled " S p a a n s c h W a t e r , Curaçao, C. J . van der H o r s t 

leg., 19 I V 1920". It consists o f a rather th in plate d i v i d e d into a few lobes 

( f i g . I i i n the present paper) ; on its surface there are a few w o r m tubes. 

Its height is 17 c m , its breadth has approximate ly the same dimension. 

T h e thinness of the platelike g r o w t h and the uneven surface of its g r o w i n g 

edge indicate that the specimen was l i v i n g under more o r less unfavourable 

conditions. 

7. A specimen f r o m u n k n o w n local i ty consist ing o f a comparatively small 

number o f broad upstanding plates w i t h a t h i n g r o w i n g edge, the largest of 

w h i c h has a breadth of 22 cm. T h e whole colony has a height o f 35 c m a n d 

latéral dimensions o f 33 by 19 c m . T h e surface o f the cora l lum shows 

distinct shal low depressions i n the centres of w h i c h there occur the 

gastropores. 
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F i g . i l . Out l ine of the greater part of a plate-like colony of Millepora complanata 
L a m k . Curaçao, A m s t e r d a m M u s e u m . N a t u r a l size. 
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Millepora intricata M . E d w . 

ι . A specimen labelled "Millepora alcicornis L . , Brandewijnsbaai , S u m a 

t r a " . It has the typical characters of M. intricata, it consists o f t h i n but 

comparat ive ly strong branches w h i c h are loosely connected to f o r m an 

intricate network. T h e height of the colony is 17 c m , its lateral dimensions 

are 21 by 15 cm. 

2. A specimen w i t h an o l d label "Millepora intricata M i l n e E d w a r d s & 

H a i m e " of u n k n o w n locality. I t has the typica l characters of the species. 

T h e colony has a height o f 20 c m , its lateral dimensions are 29 by 19 cm. 

Millepora murrayi Q u e i c h 

A specimen labelled "Millepora alcicornis L,., don. F . v a n H e u k e l o m " 

of u n k n o w n local ity. T h e colony is rather f inely branched, its p r i n c i p a l 

branches have g r o w n i n the shape o f ogives, on the latter there are a great 

number of more o r less paral le l t h i n vert ical branchlets. T h e colony has a 

height of 18 cm, a larger lateral dimension o f 26 c m , and a smaller lateral 

dimension of 23 c m . It has become detached f r o m its base, so that there 

are t w o directions o f gr o w th . W h e n it became detached it was turned 

upside d o w n , and therefore the new branches developed i n an opposite 

direct ion f r o m the older ones. 

Millepora tenella O r t m . 

A specimen labelled " S a b a n g , don. G . H e r m a n , 1920". It forms a more 

or less platelike g r o w t h chief ly extending i n one vert ical plane, consist ing 

of a network of mutual ly united branches ( f igs . 12 and 13 i n the present 

paper) . T h e colony has a height of 33 c m a n d a larger lateral diameter 

of 45 cm. I n its basal and centra l regions the c o r a l l u m forms a n almost 

continuous mass i n w h i c h very few openings between the o r i g i n a l branches 

have remained open. T o w a r d s the m a r g i n there are st i l l numerous branches 

w h i c h are not united w i t h others o r to a slight degree only . T h e colony 

is rather robust f o r the species but especially i n its peripheral regions it 

shows the typical characters, notably the broadening o f the branches before 

they start to divide. T h e part of the colony represented i n natural size 

( f i g . 13) reminds i n every respect of specimens of M. tenella f r o m the 

reef of the is land E d a m . 

T h e f o l l o w i n g l ist contains the data of the localities and the identi f icat ions 

(as far as possible) of the materia l collected by the Siboga expedit ion. 

Sta. 60. H a i n g s i s i , Samaoe Is land, west of T i m o r , A p r i l 2728, 1899, 

ι Millepora tenella. 

Sta. 129. A n c h o r a g e o f f K a w i o and K a m b o l i n g Islands, K a r a k a l o n g 

group, west of the T a l a u d Islands, J u l y 2223, 1899, 1 Millepora exaesa. 
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Sta. 193. Sanana B a y , east coast of Soela B e s i , September 13-14, 1899, 

ι Millepora exaesa, 1 M. platyphylla. 

Sta . 213. Is land Saleyer, south o f Celebes, September 26 - October 26, 

1899, ι Millepora platyphylla, 1 M. intricata, 3 M. tenella. 

F i g . 12. Plate- l ike colony of Millepora tenella O r t m . Sabang, A m s t e r d a m M u s e u m . 
yi natural size. 

Sta . 219. A b o u t 5 miles south west of B i n o n g k a Is land (± 6 ° S, 1 2 4 0 E ) , 

N o v e m b e r 1, 1899, 1 Millepora platyphylla. A s f o r this station depths are 

recorded of 292-153 m , it is probable that the material of Millepora indicated 

as f r o m Sta . 219 i n reality is f r o m Sta. 220, B i n o n g k a I s l a n d ) . 

Sta. 220. A n c h o r a g e o f f P a s i r P a n d j a n g , west coast of B i n o n g k a Is land 

(d= 6 ° S, 1 2 4 0 E ) , N o v e m b e r 1-3, 1899, 1 i n c r u s t i n g specimen o f Millepora. 

Sta . 250. Is land K o e r , west of the K e i Islands, December 6-7, 1899, 4 

Millepora intricata. 

Sta. 252. W e s t side of Is land T a a m , west of the K e i Islands, December 

8-9, 1899, 2 Millepora exaesa. 

Sta. 282. A n c h o r a g e between Noesa B e s i a n d the n o r t h east point of 

T i m o r , J a n u a r y 15-17, 1900, 3 i n c r u s t i n g specimens of Millepora. 

Sta . 296. A n c h o r a g e o f f N o i m i n i , south coast o f T i m o r , J a n u a r y 24-26, 

1900, ι i n c r u s t i n g specimen of Millepora. 

Sta . 299. B o e k a o r C y r u s B a y , south coast of R o t t i , J a n u a r y 27-29, 1900, 

ι Millepora murrayi. 
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Sta. 301. P a p e i a B a y , east coast of R o t t i , J a n u a r y 30 - F e b r u a r y I, 1900, 

I incrust ing specimen of Millepora. 

F i g . 13. Out l ine of a part o f the colony o f Millepora tenella O r t m . o f f ig . 11 
(reverse side). N a t u r a l size. 

Sta. 313. A n c h o r a g e east of D a n g a r Besar , Saleh B a y , n o r t h coast of 

Soembawa, F e b r u a r y 14-16, 1900, 1 Millepora platyphylla. 

Sta. ?. ι Millepora tenella. 
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Plate I 

F i g . ι . T h e f igure o f Coral l ium asperum candicans adulterinum o n page 806 

of T o m u s I I I L i b e r X X X I X of B a u h i n u s , Cherlerus , Chabraeus & a 

G r a f f e n r i e d (1651). O r i g i n a l size. 

F i g . 2. T h e f igure of Corallium album fragile polyschides ramusculis 

aequalibus contiguis dumosum on T a b . 10 of T o m u s I I I Sectio X V o f 

M o r i s o n (1715). U p p e r and lower part omitted. O r i g i n a l size. 

F i g . 3. T h e f igure of Corallium albidum latum & compressum ad extrema 

tantum ramosum, sive Corallium spurium ex variis quasi tegumentis sibi 

invicem incumbentibus conflatum on the same plate of M o r i s o n (1715). 

O r i g i n a l size. 

F i g . 4. T h e f igure of Corallium albidum digitatum, ramis hinc inde con-

tiguis ad latitudinem dispositis on the same plate o f M o r i s o n (1715). 

O r i g i n a l size. 

Plate I I 

F i g . ι . T h e united part of colonies o f Millepora platyphylla H e m p r . & 

E h r b . ( left) and M. murrayi Q u e i c h ( r i g h t ) f r o m the edge of the reef 

of the Is land E d a m ( B a y of B a t a v i a ) , J u l y 1921. Side view. 3 / 5 natural 

size. 

F i g . 2. T h e same, upper view. 3 / 5 natura l size. 

Plate I I I 

F i g . ι . T h e united part o f colonies o f Millepora latifolia nov. spec, (upper 

part) and M. intricata M . E d w . ( l o w e r part ) f r o m the edge of the reef 

o f the Is land N o o r d w a c h t e r ( J a v a Sea) , September 1921. S i d e view. 

7 / i o natura l size. 

F i g . 2. T h e same f r o m another angle. T o the left M. latifolia, to the right 

M. intricata. Side view. 7 / 1 0 natura l size. 

F i g . 3. P a r t of the same compound, enlarged. Branches of M. intricata 

covered w i t h a th in layer of M. latifolia. A part o f this t h i a layer is 

b r o k e n so that the surface of M. intricata becomes visible. I n f ig . 2 the 

branches of f ig . 3 are to be seen f r o m a sl ightly dif ferent angle. A b o u t 

5 times natura l size. 

Plate I V 

F i g . ι . Millepora latifolia nov. spec, f r o m the outer region o f the reef 
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of the Is land E d a m ( B a y of B a t a v i a ) , M a y 1921. Specimen largely 

infested w i t h Pyrgoma. Side view. 7 / 1 0 n a t u r a l size. 

F i g . 2. Millepora platyphylla H e m p r . & E h r b . f r o m the outer region of 

the reef of the Is land E d a m ( B a y of B a t a v i a ) , M a y 1921. Specimen 

g r o w i n g next to a Pocillopora, w h i c h it has part ia l ly overgrown. O b l i q u e l y 

f r o m above. 5 / 8 natural size. 

F i g . 3. Maeandra areolata ( L . ) f r o m Tortugas , F l o r i d a , J u l y 1925. C o l o n y 

consist ing of two parts, each derived f r o m a separate l arva . O b l i q u e l y 

f r o m above. N a t u r a l size. 

Plate V 

F i g . ι . Millepora exaesa F o r s k . Specimen f r o m the R e d Sea i n the L e i d e n 

M u s e u m , collected by Ruyssenaers. N a t u r a l size. 

F i g . 2. Millepora platyphylla H e m p r . & E h r b . Specimen f r o m the R e d 

Sea i n the L e i d e n M u s e u m , collected by Ruyssenaers. N a t u r a l size. 

F i g . 3. Millepora platyphylla. H e m p r . & E h r b . P a r t of an o r i g i n a l l y 

amorphous mass w h i c h f o r 263 days has been attached to a b r i c k i n 

quiet water a n d has developed y o u n g platelike outgrowths. Is land E d a m 

( B a y of B a t a v i a ) , September 1922. O b l i q u e l y f r o m above. 2 / 3 natural size. 

F i g . 4. Same colony, under side. 2 / 3 natural size. 

Plate V I 

F i g . ι . Millepora dichotoma F o r s k . R e d Sea, C l o t  B e y , 1846. L e i d e n M u 

seum. N a t u r a l size. 

F i g . 2. Millepora dichotoma F o r s k . R e d Sea. L e i d e n M u s e u m . N a t u r a l size. 

Plate V I I 

F i g . ι . Millepora dichotoma F o r s k . R e d Sea, C l o t  B e y , 1846. L e i d e n M u 

seum. 1/0 natura l size. 

F i g . 2. Millepora complanata L a m k . H a i t i , f r o m N a t u r h i s t . Inst. L i n n a e a , 

B e r l i n , 1889. L e i d e n M u s e u m . 1/2 natura l size. 

Plate V I I I 

Millepora squarrosa L a m k . , part o f the type specimen i n side view. P a r i s 

M u s e u m . N a t u r a l size. 

Plate I X 

Millepora squarrosa L a m k . , part of a large colony, obliquely f r o m above. 

L e i d e n M u s e u m . N a t u r a l size. 
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Plate X 

Millepora intricata M . E d w . , the larger part of a colony ín side v i e w . 

Carol ine Islands, S e r r u r i e r , 1891. L e i d e n M u s e u m . N a t u r a l size. 

Plate X I 

F i g . ι . Millepora murrayi Q u e i c h , colony f r o m quiet water. Is land E d a m 

( B a y o f B a t a v i a ) , September 1922. Side view. N a t u r a l size. 

F i g . 2. Millepora murrayi Q u e i c h , colony f r o m the neighbourhood of the 

edge of the reef. Is land E d a m ( B a y o f B a t a v i a ) , J u l y 1921. Side view. 

N a t u r a l size. 

Plate X I I 

F i g . I. Millepora tenella O r t m . , specimen w i t h comparat ive ly l o n g branches. 

A m b o i n a , L u d e k i n g , 1863. L e i d e n M u s e u m . Side view. N a t u r a l size. 

F i g . 2. Millepora tenella O r t m . , specimen w i t h comparatively short branches. 

T i m o r , W i e n e c k e , 1863. L e i d e n M u s e u m . Side view. N a t u r a l size. 

Plate X I I I 

F i g . ι . Millepora tenella O r t m . M o l u c c a s , R e i n w a r d t . L e i d e n M u s e u m . Side 

view. V s natura l size. 

F i g . 2. Same specimen. U p p e r view. 1/3 natura l size. 

F i g . 3. Millepora tenella O r t m . , another specimen of approximate ly the 

same g r o w t h f o r m . M o l u c c a s , R e i n w a r d t . L e i d e n M u s e u m . S i d e view. 

N a t u r a l size. 

Plate X I V 

F i g . ι . Millepora tenella O r t m . , y o u n g colony f r o m quiet water. I s l a n d 

E d a m ( B a y of B a t a v i a ) , 1921. Side v i e w . N a t u r a l size. 

F i g . 2. Millepora tenella O r t m . , more fu l ly developed colony f r o m quiet 

water. Is land E d a m ( B a y of B a t a v i a ) , 1921. Side view. N a t u r a l size. 

F i g . 3. Millepora alcicornis L . , colony w h i c h by fus ion o f its branches 

changes into a more or less plate-like g r o w t h . H a i t i , f r o m N a t u r h i s t . 

Inst. L i n n a e a , B e r l i n , 1849. L e i d e n M u s e u m . N a t u r a l size. 

Plate X V 

F i g . ι . Millepora murrayi Q u e i c h , colony w i t h Pyrgoma, part ly i n rather 

c r o w d e d masses. 
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F i g . 2. Millepora tenella O r t m . w i t h Laurencia s p e c , covered by the 

c o r a l l u m . 

F i g . 3. Millepora murrayi Q u e i c h , colony of a b n o r m a l g r o w t h on account 

of h a v i n g reached its m a x i m u m height. 

F i g . 4. Millepora (platyphylla H e m p r . & E h r b . ? ) , i n c r u s t i n g g r o w t h over 

a dead piece o f coral , w i t h numerous specimens o f P y r g o m a . 

F i g . 5. Millepora platyphylla H e m p r . & E h r b . , part of a plate-l ike g r o w t h 

w i t h hor izonta l lines o f Verrucae. 

T h e specimens o f figs. 1-5 are f r o m the Is land E d a m ( B a y o f B a t a v i a ) , 

1921. S i d e v iew. N a t u r a l size. 
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