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F L A N D E R S  M A R IN E  IN S T IT U T E  
O o s t e n d e  - B e lg iu m

A n e w  s p e c ie s  o f  N u d ib r a n c h ia  o f  th e  g e n u s  P h y l l id ia  C u v ier  
(G a stro p o d a , O p is th o b ra n ch ia )  fr o m  th e  M a ld iv e  I s la n d s

A nton io  S. P E R R O N E

V ia P a lerm o  7, I 73014 G allipoli, Italy

A new  species o f  the  n u d ib ran c h  genus Phyllidia C uv ier, 1797, P. koehleri spec, nov., is described  
from  the M aldive Islands. I t is co m p a red  w ith  the m ost s im ila r co ngeneric  species, P. polkadotsa 
a n d  P. scottjohnsoni. Its co lour p a tte rn  is convergen t w ith  th a t o f  fiv e  Indo-Pacific  Phyllidiopsis 
species, sh arin g  the  hab itu s o f  Phyllidiopsis striata.
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T h e  genus Phyllidia C u v ier, 1797, w ith  its p p e  species P. varicosa L am arck , 1801, was 
described  based o n  m a te ria l from  the  In d ian  O cean . L a te r on , add itiona l Phyllidia species 
w ere described  a n d  n am ed  from  th e  Indo-Pacific  O cean , the R ed  Sea an d  th e  M e d ­
ite rra n ean  S ea (B ergh, 1875; P ruvo t-F o l, 1957; Y onow , 1986, 1988, 1996; B runckhorst, 
1993; F a h rn e r & Beck, 2000). T w o  o f  these, viz. P. polkadotsa B runckhorst, 1993, an d  
P. scottjohnsoni B runckho rs t, 1993, b o th  described  from  th e  H aw aiian  Islands, sh are  a 
p a rticu la r hab itu s a n d  a  Phyllidiopsi s-likç appea ran ce . T h e y  have long itud inal, low, sm ooth  
ridges, sim ple con ica l o r ro u n d e d  tubercles an d  black p ig m en t (round  spots) o n  a yellow 
o r  w hite notai backg round . Five Indo-P acific  Phyllidiopsis species, viz. P. striata B ergh, 
1888, P. dautzenbergi (V ayssière, 1911), P. phiphiensis B runckhorst, 1993, P. annae B runck­
horst, 1993, an d  P. sphingis B runckhorst, 1993, share  th e  sam e hab itu s b u t have  black 
stripes, sm all spots, a n d  rays on a  w h ite  o r  pale b lue  no ta i back g ro u n d  (fig. 4). A  Phyllidia 
species, w ith  th e  yellow  an d  b lack  co lours o f  P. polkadotsa b u t the p a tte rn  a n d  hab itus 
o f  P. striata, is p a r t  o f  a  collection o f  nu d ib ran ch s from  the M ald ive Islands a n d  is here  
described  as a  new  species.

L iving specim ens w ere observed  an d  p h o to g rap h ed  in  th e  field, n a rco tized  in  a  1:1 
m ix ture  o f  sea w a te r an d  7%  M gC l.,, fixed in 10% fo rm alin , a n d  p reserved  in 70%  
E T O H . T h e  p rese rv ed  m ate ria l w as dissected u n d e r a L eica M Z  m icroscope an d  an ­
a tom ical illustrations w ere m a d e  using  a d raw ing  tube . A na tom ica l p rep a ra tio n s  w ere 
sta ined  w ith  m e thy lene  b lue o r  carm ine .

taxonom y.
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S Y S T E M A T IC  P A R T  

P h y ll id ia  k o e h le r i  spec. nov. (figs 1A-D, 2A -C, 3 A -F , 4)

Chromodoris sp.; G othel, 1995: 108-109, u n n u m b e re d  figure.
Phyllidiopsis; D ebelius, 1997: 270, u n n u m b e re d  figure.

M ate ria l (paratypes, anatom ical slides a n d  co lo u r tran sp aren c ies , in P errone  C olin , A SP 5322). —  Ind ian  
O cean , M aldive Islands: (1) E m b o o d h o o  O u t, E m b o o d h o o  Island , S o u th  M ale A toll, 17 m  d ep th , E. K oeh ler 
leg. 23.x. 1999/1  specim en; (2) C u ra id h o o  K a n d u , G u ra id h o o  Is land , S o u th  M ale A toll, 23 m  d ep th , E. K oeh ler 
leg. 24.x. 1999 /1  specim en; (3) G u ra id h o o  K a n d u , 21 m  d e p th . E. K o eh ler leg. 24.x. 1 9 9 9 /2  specim ens; (4) 
R ain b o w  R eef, H im m afush i Islands, N o rth  M ale  A toll, 24  m  d ep th , E. K o eh ler leg. 27.x. 1999 /ho lo type 
(M useum  o f  Zoology, R om a).

M orpho logy . —  T h e  living an im als a re  7-11 m m  long  an d  have  a  bo d y  stiffened by 
spicules (fig. 1A-D). T h e re  a re  th ree  long itud ina l, low , sm ooth  ridges on th e  dorsum . 
T h e  cen tra l one is on  th e  long itud ina l, b lack, m ed ian  stripe, w hereas the  la teral ones 
a re  in  yellow  areas (fig. 2A). S im ple, con ica l tuberc les a re  p resen t b o th  on  th e  black an d  
th e  yellow  areas  o f  the n o tum ; th ey  a re  sm aller a lo n g  the m arg in . T h e  tubercles have 
th e  co lou r o f  the ir im m ed ia te  backg round . T h e  po in ts o f  m any , fine spicules en d  in  these 
tuberc les , w hereas th e  ridges a re  n o t su p p o rted  by spicules. T h e  n o tu m  is b rig h t yellow, 
w ith  th ree  b lack  stripes. O n e  o f  these is lon g itu d in a l a n d  m ed ian , th e  tw o o thers form  
a  su b m arg in a l ring , in te rru p ted  posterio rly  (fig. 2A). T h e  rh inopho res  are yellow an d  
p o in te d  a t th e ir  apex , w ith  1.5 fine ob lique  lam ellae. T h e  anus lies dorsally  on  the 
p o ste rio r end  o f  the cen tra l dorsal ridge. T h e  u n d ers id e  o f  the m an tle  is yellow, w ith 
a  b lack  stripe ru n n in g  a long  its in te rn a l m a rg in  (fig. 2B). T h e  foot is yellow  an d  no tched  
on  its an te r io r edge. T h e  o ra l ten tac les a re  cone-shaped  an d  have  a  la tera l furrow . T h e  
tr ian g u la r b ran ch ia l leaves a re  a rran g ed  in  tw o row s an d  a re  o f  tw o a lte rn a tin g  sizes 
(fig. 3G). T h e re  are  39 leaves on  the left side a n d  37 on the righ t side, w here the 
rep roductive  open ing  in te rru p s  th e  b ran ch ia l row . A  different p a tte rn  phase  (lot 1) is 
illu stra ted  in fig. ID . In  th a t specim en  th e  a n n u la r , b lack, do rsa l stripe is n o t continuous, 
b u t p ro lo n g ed  in to  transversal, b lack triang les w ith  the ir poin ts on th e  no ta i m argin .

A n a to m )’. —  T h e  a lim en tary  an d  rep roduc tive  system s confo rm  to those o f  the genus 
Phyllidia. T h e  in te rn a l organs a re  w hitish  in the  p reserved  m ate ria l b u t th e  digestive 
g lan d  is light b row n  in  live specim ens. M a n y  need le -shaped  spicules a re  p resen t w ithin 
the n o tu m  an d  the foot. T h e  o ra l tu b e  leads in to  a la rge  conical ph ary n g ea l bulb  (fig. 
3A), w h ich  has seven g landu lar, rad ially  a rran g ed  p ro tu b e ran ces  w ith  a  ra th e r  irregular 
o u d in e  (fig. 3B). T h e  s trong  re tra c to r  m uscles co n n ec t th e  dorso -la tera l surface o f  the 
p h a ry n x  to  b o th  sides o f  the bo d y  w all (fig. 3A). T h e re  is a  sm all, th ree -p o in ted  b lood  
g lan d  on  the p rox im al oesophagus a n d  the nerve ring . T h e  oesophagus runs tow ards 
the left side o f  th e  bo d y  w all, b en d in g  halfw ay its free tra c t (fig. 3A). T h e n  the  oesopha­
gus en ters the digestive g lan d  w ith o u t fo rm ing  a  stom ach . A  sh o rt in testine  tra c t is visible 
crossing th e  p rox im al ao rta  a n d  ru n n in g  to  th e  rig h t w here  it reaches th e  anal opening  
in  a  m id -do rsa l position. T h e  ovotestis is on  th e  an te r io r p a r t  o f  th e  digestive g land. T h e  
h e rm ap h ro d itic  d u c t is very sh o rt a n d  leads in to  a  b ag -shaped  am pu lla  o f  a b o u t the sam e 
size as th e  b u rsa  copu latrix  (fig. 3E). T h e  am p u lla  a n d  the b u rsa  copu la trix  lie on  the 
large, ro u n d ed , n id am en ta l g land . T h e  recep tacu lu m  sem inis is concealed  by  the am pulla. 
T h e  p rox im al vas deferens is very  sh o rt an d  leads in to  a  convo lu ted  p ro s ta tic  gland,



f ig . 1. Phyllidia koehleri spec, nov., live an im als. A-B, holo type (11 m m  long), H im m afush i Island, N o rth  M ale 
A toll; C , para iy p es  (7 and  9 m m  long), G u ra id h o o  Island, S o u th  M ale  Atoll; D , p a ra ty p e  ( I l  m  long), 

E m boodhoo  Island, S o u th  M ale  Atoll. P h o to g rap h s  by E. K oehler.
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b eco m in g  m u ch  n a rro w er w here  th e  e jacu la to ry  d u c t begins. T h e  pen is - n o t  everted- 
is a rm e d  w ith fo u r row s o f ch itinous spines a t its d istal trac t (fig. 3F). T h e  spines have 
a  ro u n d e d  base an d  a recurved  tip.

Ecology’. —  Phyllidia koehleri ap p ea rs  to be associated  w ith  a  b righ t o ran g e  a rb o rescen t 
d em osponge  (fig. 1A-B). T h e  sam e association is dep ic ted  by  D ebelius (1997). Its study 
is in  progress.

E tym ology. —  T h e  ep ithe t koehleri refers to the co llec to r, E rw in  K oehler.
D iscussion. —  R ecen t diagnoses o f  th e  genus Phyllidia w ere published  by B runckhorst
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Fig. 2. Phyllidia koehleri spec, now , co lo u r pa tte rn . A, dorsal view; B, ven tra l view; C , la tera l view.
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Fig. 3. Phyllidia koehleri spec, nov., in te rna l ana to m y . A, a n te r io r  p a r t o f  the  a lim en ta ry  canal; B, p haryngeal 
bulb  in fron tal view; C , th ree  b ran ch ia l leaves; D , cen tra l nerve ring; E, rep roductive  o rgans; F, penis. 
A bbreviations: A M P , am pu lla ; BC, bu rsa  cop u la trix ; D , p h ary n g ea l g land; E , eye; E D , e jacu la to ry  duc t; N I, 
n id a m en ta l gland; O E S , oesophagus; O T , o ra l tu b e ; P , penis; PN , p h a ry n g ea l nerve; P R , p ro s ta tic  g land; P R M , 

p haryngeal re tra c to r m uscle; R G , rh in o p h o re  ganglion; R S, recep tacu lu m  sem inis; V G D , vaginal duct.
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(1993) an d  F a h rn e r  & Beck (2000). T h e  charac te rs  o f  P. koehleri w ere analyzed  following 
these generic  d iagnoses. T h e  n u m b er o f  species to  b e  classified in Phyllidia is uncerta in  
(Y onow, 1996); 22 nom ina l species a re  listed in tab le  1. A  phy logenetic  analysis o f  the 
Phyllid iidae w as re p o r te d  by B runckhorst (1993). A c co rd in g  to  his w ork, Phyllidia shares 
12 ch a rac te rs  w ith  th e  o th e r genera , viz. Ceratophyllidia E lio t, 1903, Phyllidiopsis Bergh, 
1875, Phyllidiella B ergh, 1869, Reticulidia B ru n ck h o rs t, 1990, an d  Fiyeria G ray , 1853 (only 
m orpho log ica l an d  ana tom ica l charac te rs  a re  co n sid e red  here): 1, h a rd  b o d y  stiffened 
by spicules; 2, p resence  o f  m an y  calcareous and  ch itin o u s spicules; 3, ven tro la te ra l gills; 
4 , la tera l grooves o n  o ra l tentacles; 5, jaw s absen t; 6, ra d u la  absen t; 7, salivary glands 
absent; 8, a  p a ir  o f  fo regu t re trac to r m uscles; 9, p h a ry n g e a l bu lb  con ica l o r  cylindrical; 
10, ov iduc t a n d  p ro s ta te  separa te  a t exit from  am p u lla . T h e  follow ing characters are 
shared  w ith  Phyllidiopsis, Phyllidiella, Reticulidia an d  Fryeria: 1, no ta i tubercles p resen t and 
stiffened by  spicules; 2, p tyaline glands absen t; 3, b u rsa  copu la trix  n o t stalked; 4, penial 
spines p resen t. T h e  follow ing ch a rac te r is sh ared  w ith  Phyllidiella, Reticulidia and  Fryeria'. 
1, p haryngea] bu lb  elongate  o r  b ro ad  a n d  conical. T h e  follow ing ch a rac te rs  a re  shared  
w ith  Reticulidia an d  Fryeria: 1, oral g lands in te rna l to  th e  ph ary n g ea l bu lb ; 2, posterio r 
o r  p o ste riodo rsa l exit o f  p h a ry n x  from  th e  bu lb . T h e  follow ing charac te rs  are  shared 
w ith  Fryeria'. 1, rh in o tu b erc les  p resen t; 2, ‘cau liflow er’ o ra l g lands w ith in  the  bulb. 
Phyllidia h as two au tapom orph ies: 1, o ra l ten tacles p re sen t, n o t fused; 2, pen is bulbous.

In  Phyllidia koehleri th e  rh ino tuberc les w ere  n o t observed ; if  existing, they  a re  very 
sm all. T h e  pen is has a  relatively elongate , n o t a  b u lb o u s  shape. T h ese  tw o characters 
a p p e a r  to  be  synapom orph ies  o f P. polkadotsa a n d  P. koehleri. A m ong  th e  know n species

T a b le  1. Phyllidia species, w ith  the

P. alyta Y onow , 1996 
P. arabica E h ren b e rg , 1831 
P. babai B runckhorst, 1993 
P. carlsonhoffi Brunckhorst. 1993 
P. coelestis B ergh , 1905 
P. elegans B ergh, 1869 
P. exquisita B runckhorst, 1993 
P. flava  A radas, 1847 
P. goslineri B runckhorst, 1993 
P. japonica B aba, 1937 
P. koehleri spec. nov.
P. madangensis B runckhorst, 1993 
P. multituberculata Boettger, 1918 
P. ocellata C uvier, 1804 
P. polkadotsa Brunckhorst, 1993 
P. schupporum F ah rn e r & Schrödl, 2000 
P. scottjohnsoni B runckhorst, 1993 
P. tula M arcu s & M arcus, 1970 
P. undula Y onow , 1986 
P. varicosa L am arck , 1801 
P. willani B runckhorst, 1993 
P. zebrina B aba, 1976

ation  o f  th e ir  type localities.

In d ian  O cean , M aldive Islands 
R ed  Sea, E gyp t
Pacific O c e a n , P ap u a  N ew  G u in ea  
Pacific O c e a n , P ap u a  N ew  G u in ea  
In d ian  O c e a n , Indonesia  
Pacific O c e a n , Philippines 
Pacific O c e a n , A ustralia 
M e d ite rra n e a n  Sea, Italy  
Pacific O c e a n , P a p u a  N ew  G u in ea  
Pacific O cean , J a p a n  
In d ian  O cean , M aldive Islands 
Pacific O c e a n , P a p u a  N ew  G u in ea  
Indian O cean , M aldive Islands 
In d ian  O cean , Indonesia  
Pacific O cean , H aw aiian  Islands 
R ed  Sea, G u lf  o f  A qaba 
Pacific O c e a n , H aw aiian  Islands 
Pacific O cean , M icronesia  
R e d  Sea, S au d i A rab ia  
In d ian  O cean , R éu n io n  Island 
Pacific O cean , P a p u a  N ew  G u in ea  
Pacific O cean , J a p a n
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Fig. 4. P a tte rn s  in  Phyllidia koehleri spec. nov. a n d  the  Phyllidiopsis species g roup  w ith th e  P. striata habitus.

o f Phyllid iidae, seven species have  long itud inal low  ridges, sim ple n o ta i tubercles and  
black dorsa l stripes o r  spots. T h ese  a re  Phyllidia polkadotsa, P. scottjohnsoni, Phyllidiopsis 
striata, P. dautzenbergi., P. phiphiensis, P. annae, an d  P. sphingis. Phyllidia koehleri shares its 
hab itus w ith five Phyllidiopsis species. T h is  p a tte rn  convergence  is no tew orthy . E xternally , 
Phyllidiopsis dautzenbergi a n d  P. sphingis a re  oval an d  easily d is tingu ished  from  th e  rem ain ing  
taxa  w ith  an  e lo nga te -ova te  body  shape  an d  a p a tte rn  w ith o u t rays. P. phiphiensis is w hite, 
w ith  tw o long itud ina l no ta i ridges a n d  a  p a tte rn  o f  th ree  b lack  stripes an d  m an y  sm all
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