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A n e w  diagnosis of the genus Delec tona  

(Porifera, Demospongiae) ,  with a description of a n e w  
species  from the Alboran Sea (western Mediterranean) 
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Spain 

ABSTRACT: A redescription of the genus Delectona is provided, based on information gained by the 
finding of a new species, D. alboransis, from the Alboran Sea (southwestern Mediterranean Sea). 
Up to now, this genus contained only one species: Delectona higgini, from the Indian Ocean, which 
has not been recorded since 1880. The presence of megascleres in the new species and the different 
ranges of amphiaster lengths of the two species are the main features allowing a differentiation. In 
addition, the excavating capability of sponges of this genus is questioned, following the observations 
on the external morphology of D. alboransis. Our results support the hypothesis of other authors that 
some areas of the circalittoral level of the Alboran Sea may represent a redoubt of relict species with 
Indo-Pacific affinities. 

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

T h e  g e n u s  Delectona was e r e c t e d  by  L a u b e n f e l s  (1936) for the  e x c a v a t i n g  spec ies  

Alectona higgini, d e s c r i b e d  by Ca r t e r  (1880) f rom the  Ind ian  Ocean .  Lauben fe l s  (1936) 
m a i n t a i n e d  the  g e n u s  Delectona wi th in  t he  Cl ion idae .  Latterly, T h o m a s  (1972) m e n t i o n -  

ed  the  spec ies  in his p a p e r  on e x c a v a t i n g  s p o n g e s  f rom the  Ind ian  Ocean ,  bu t  he  d id  not  
repor t  any  n e w  record.  Thus,  the  g e n u s  was  up  to the  p r e s e n t  k n o w n  by only one  speci -  
m e n  of the  s ing le  species .  

T h e  Is land of A lbo ran  is s i tua ted  in a M e d i t e r r a n e a n  bas in  u n d e r  the  i n f l u e n c e  of At-  
lant ic  and  M e d i t e r r a n e a n  w a t e r  masses  (Lacombe,  1971; Lanoix,  1974). T h e  fac ies  of 

Corallium rubrum su rveyed ,  b e t w e e n  70-120  m dep th ,  is b a t h e d  by a pa r t i cu la r  w a t e r  
mass  resu l t ing  f rom the  in te r face  b e t w e e n  the  At lan t ic  and  M e d i t e r r a n e a n  wa te r s .  The  

pecu l i a r  sal ini ty  a n d  t e m p e r a t u r e  of this l aye r  a long  wi th  the  rare  ver t ica l  m o v e m e n t  of 

its l imits  (Maldonado ,  1992; M a l d o n a d o  & Uriz, 1995) s e e m  to h a v e  m a i n t a i n e d  su i t ab le  
e n v i r o n m e n t a l  condi t ions  that  a l low the  surv iva l  of ra re  g e n e r a  a n d / o r  spec ies .  T h e s e  

spec ies  are  a b s e n t  f rom both  the  M e d i t e r r a n e a n  a n d  the  n e a r  Atlant ic ,  and  s h o w  s o m e  
aff ini t ies  w i th  r e p r e s e n t a t i v e s  f rom the  Ind i an  O c e a n .  T h e y  a re  of ten  c l a i m e d  to be  

Tethy ' s  rel icts  ( M a l d o n a d o  & Benito,  1991; B o u r y - E s n a u l t  et  al., 1992). 
S p o n g e s  f o u n d  l iv ing  ins ide  corals  or any  k i n d  of l i m e s t o n e  subs t ra tes  h a v e  usua l ly  

b e e n  c o n s i d e r e d  c a p a b l e  of e x c a v a t i n g  ca l ca r eous  subs t ra tes .  In c o n s e q u e n c e ,  t h e y  w e r e  

p l a c e d  in the  C l i o n i d a e  b e c a u s e  one  of t he  m a i n  charac te r i s t i cs  of this fami ly  is t he  ex-  
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cava t ing  abi l i ty  of its members .  At present ,  it has been  largely  demons t r a t ed  that  other 
families,  even  from orders  different from Hadromer ida ,  inc lude  excava t ing  sponges  
(Rfitzler, 1971; Hofman & Kielman, 1992). On the other  hand,  the a s sume d  excavat ing  
abi l i ty  of some endoli thic  species  has been  quest ioned.  This is the case of species ,  at pre-  
sent  within the  families Epipolasidae,  Samidae ,  Clathr i idae,  Hat ichondr i idae  and  Pach- 
astrel l idae,  which  were  descr ibed  e i ther  as excava t ing  sponges  or as mere ly  encrus t ing  
forms l iving in previously  exist ing cavities. Some of these, such as Samus  anonyma Gray 
and  Dercitus plicatus (Schmidt), were  even descr ibed  as be ing  associa ted  with  species  of 
Cliona (Annandale ,  1915; Pulitzer-Finali ,  1983; Carballo,  1994). 

The genus  Delectona is he re  r edesc r ibed  on the basis of the  information p rov ided  by  
the new species  from the Alboran  Sea. A descr ipt ion of this new species  a long  with a 
d iscuss ion on its excavat ing  abil i ty a re  also presented .  

MATERIAL AND METHODS 

One spec imen  inhabi t ing  cavities in b ranches  of Corallium rubrum was col lec ted  du- 
r ing a r e sea rch  project  on red  coral f isheries u n d e r t a k e n  by  the Spanish  Inst i tute  of Ocea-  
n o g r a p h y  in 1984. Samples  were  t aken  by  d r e d g e  on a coral l ineous bo t tom n e a r b y  the 
Alboran  Is land [Fig. 1), loca ted  b e t w e e n  35~ and  3~176 at dep ths  of 
70-120 m. 

Pieces of coral  were  fixed in 10 % fo rma ldehyde  in seawater ,  then  r insed  and pre-  
se rved  m 70 % alcohol. Preparat ions  of sp icules  and ske le tons  for light microscopy  follow 
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s tandard pract ice (Riitzler, 1978). Preparat ion of spicules for scanning electron micro- 

scopy was per formed by boiling in H2NO3, followed by dilution in alcohol, evaporat ion 

and metal l izat ion with gold-pal ladium before observation. Micrographs were  obtained 

using a Hitachi  scanning electron microscope. 

Measures  provided  in the species description are ranges of length  per width. Means,  

in brackets,  are omit ted w h e n  less than five measurements  were  made.  

Different f ragments  of the holotype of Delec tona  alboransis  are depos i ted  in the 

collection of the Museo  Nacional  de Ciencias Naturales  of Madrid  (MNCNM) and in the 

collection of the Centre  d 'Estudis Avangats de Blanes (CEAB). 

RESULTS 

F a m i l y  i n c e r t a e  sed i s  

Genus  Delec tona  Laubenfels,  1936 

Delec tona  Laubenfels,  1936. Pap. Tortugas Lab., 30 (467) : 156. 

N e w d i a g n o s i s : Genus  character ized by subtylostyles or styles and oxeas as 

megasc le res  and, as microscleres,  spined toxiform microxeas,  nodular-spined micro- 

strongyles, sp ined amphiasters  and spherasters.  Spongin is present.  Skele ton confused, 

occasionally a r ranged  in tracts. Endolithic habit. 

T h e  t y p e  s p e c i e s  i s : D .  h igg in i (Car ter ) .  

Two species are included within this genus: D. h igg in i  (Carter) and D. alboransis  new 

species. 

Delec tona  alboransis  n. sp. 

T y p e  s p e c i m e n s :  

H o 1 o t y p e : One f ragment  and four slides (CEAB DEM-32). 

P a r a t y p e : One f ragment  (MNCNM, 1.01/173). 

E t y m o 1 o g y : The specific epi thet  refers to the type locality, the Alboran  Island. 

E x t e r n a 1 m o r p h o 1 o g y : Massive species l iving inside coral galleries,  but  not 

a t tached to the cavity walls (Fig. 4 B). Smooth conulose surface with grooves  (observed 

after fixation in alcohol) (Fig. 4 C). There  is an oval orifice near  some conules (Fig. 4 D), 

possibly re la ted to the aquiferous system. Fleshy choanosome with wide canals (Fig. 4 B). 

Sponge  easy to detach and friable. Colour whit ish in alcohol and yellowish w h e n  dried. 

S k e l e t a l  e l e m e n t s  (Figs 2, 3, 4 A; Table 1): 

- S u b t y 1 o s t y 1 e s : 345-355 x 10-27 l~m. Shaft thicker  near  the sharp end  and 

slightly centrally bent.  Subterminal  tyle slightly apparent .  Smooth or wrinkled,  sharp 

pointed end. 

- O x e a s : 350-533 x 2-3 lam, fusiform, irregularly f lexuous at different points. 

- S p i n e d t o x i f o r m m i c r o x e a s (or reduced  spined oxyasters): Thin and ace- 

rate faintly microspined shaft, of 72-111(98) x _~ 1 l~m, with a central  e n l a r g e m e n t  or 

swelling. Actines are curved towards different directions, occasionally g iv ing  rise to 

toxoid forms. 

- N o d u l a r - s p i n e d  m i c r o s t r o n g y l e s :  22-64(42) x 7-11(9) gm, subcylin- 

drical, somet imes  slightly curved, round at the ends, divided irregularly th roughout  the 
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Fig. 2. Delectona alboransis. A: Subtylostyles. B: Spherasters. C: Microxeas. (Scale units in 1Jm) 

body into a number  of annular  depressions and inflations. Inflations are microspined,  and 

very  variable in form and length. The  ent ire  spicule, especial ly the spirted nodules,  seem 
to have  formed in successive steps, as different layers can be dis t inguished (Fig. 3 D). 

- A m p h i a s t e r s : Straight shaft, 34-45(37) pm in length,  with two whorls  of ac- 
tines towards the centre  with three or more  faintly capitate actines in each  whorl.  Actines 

equal  in length  to the distance b e t w e e n  the points of radiation and the end  of the shaft 

on each side; all parts of the spicule about  the same thinness, all microspined  and all 
end ing  in an enlargement .  Diameter  of the actines is 0.5-1(0.7) ]Jm. 

- S p h e r a s t e r s : Rough or spined, 10-15(12) ~rn, with a high uniformity in size. 
S k e 1 e t o n : Spherasters  almost exclusively in gemmules .  They seem wrapped  in 

spongin. The remain ing  skeletal  e lements  confusedly a r ranged  in the choanosome.  The 

abundant  nodular -sp ined microstrongyles and microxeas  sometimes a p p e a r  to be  enve-  
loped  by spongin, and more or less a r ranged  in tracts or fibres. The nodular -sp ined micro- 

strongyles are also found concent ra ted  at the top of the conules. Amphias ters  qui te  con- 

spicuous. Subtylostyles and large oxeas less frequent.  
B i o 1 o g y : This species inhabits  branches  of Cora f l i um  r u b r u m .  T h e  largest  occu- 

pied cavity measu red  12 x 6 mm. Nine  asexual  reproduct ive  elements,  possibly g e m m u -  
les, have  b e e n  observed  in a small area  of choanosome of 2 m m  2. They are covered  by a 

crust of spherasters  and measure  195-275(224) x 266-329(292) p_m. 



Fig. 3. Delectona alboransis. A, B, C: Nodular,  sp ined microstrongyles (Scale bars: 10 pm in A and  B; 
5 ]Jm in C). D: Detail of a nodular-spined microstrongyle in which layers of silica are visible (Scale 

bar: 5 l~m); 1: layers of silica. E: Young microstrongyle (Scale bar: 5 Bin) (SEM) 



430 O. Rosell 

Fig. 4. Delectona alboransis. A: Amphiaster (Scale bar: 10 pm) (SEM). B: Fleshy choanosome (Scale 
bar: 2 ram) (LM). C: Massive specimen from one cavity (Scale bar: 1 ram) (LM). D: Detail of the 

ectosomal orifice (Scale bar: 2 ram) (LM). a: aquiferous canals, c: conule, co: choanosome, 
e: ectosome, g: grooves, pr: orifice, sb: substratum 

DISCUSSION 

The genus  Delec tona  was described by Laubenfels  (1936) as having: "rhabds fre- 
quent ly  subdiv ided  by spined or verrucose subspheric  inflations as un ique  spicular  type ". 
Nevertheless,  he missed two of the spicular types previously described by Carter  (1880) 
and  later confirmed by Thomas (1972): the thin toxiform oxeas and  a k ind of streptaster 
with eight or more capitate rays. Not one of them observed the megasclere  types or the 
spherasters. Spherasters seem to be restricted to the gemmules,  which could explain why 
they might  have easily remained unnoticed.  We consider that the megascleres  found are 
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Table 1. Delectona higgini and Delectona alboransis sp. nov. Measures of the different spicular 
types. * Measures from Carter (1880). Values in brackets are means 

D. higgini (") D. alboransis 

S p i c u l e  t y p e s  (pm) 

Subtylostyles - 345-355 x 10-27 
Oxeas - 350-533 x 2-3 
Acanthoxeas 51 72-111(98) x _< 1 
Nodulose microst. 21-85 x 6-11 22-64(42) x 7-11(9) 
Amphiasters 5 x 4 ? 34-45(37) 

Actines 0.5-1 (0.7) 
Spherasters - 10-15(12) 

D e p t h (m) ? 70-120 
L o c a i i t y Indian Ocean Mediterranean Sea 

not foreign spicules because  of: I1) the massive morphology of our specimen,  despi te  the 

fact that it inhabits a coral cavity; (2) its clean surface (Fig. 4 C, D) and (3) the fact that 
megasc leres  appear  imbedded  in the sponge tissue. Affinities be tween  Delectona and 

Thoosa were  already sugges ted  by Laubenfels  (1936). Now, the ev idence  of an occasion- 
al presence  of subtylostyles, oxeas and euasters  (sterrasters in Thoosa and spherasters  in 
Delectona) in both genera  clearly reinforces their systematic proximity. 

The spec imen from Alboran certainly belongs  to the genus  Delectona. The pecul iar  

form of the nodular  acanthorhabds leaves  no doubt  as to this. It should be pointed out, 
however,  that this spicular type, v i ewed  through a light microscope, closely resembles  the 

calcareous spicules of some cnidarians. Laubenfels  (1936) even  doubted  that this spicule 
was really of sponge  origin. The irregular  shape and surface of the spicule resemble  des- 

moid spicules more than any other spicule type. This fact, together  with the p resence  of 
euasters, separates  definitively Delectona from the Clionidae and possibly from the Ha- 

dromerida.  However ,  further studies in this sense will be necessary to highl ight  the un- 
certain systematic position of the genus. 

Delectona higgini differs from D. alboransis in lacking, instead of having, megasc le -  
res and in the different ranges of amphias ter  measures,  al lowing us to consider  the spe- 

cimen from the Alboran Sea as a new species. The habitat  of both species is also different. 
D. higgini was found inhabit ing only calcareous algae (its largest  occupied cavity was 

about 30 mm in diameter) (Carter, 1880), whereas  D. alboransis inhabits coral branches.  

Al though D. alboransis inhabits a calcareous substrate, no ev idence  of a true exca- 
vat ing activity can be demonstrated.  Up to now, all excavat ing  sponges had a pi t ted sur- 

face of the choanosome that was directly in contact with the substrate, the pits be ing  the 
marks of the r emoved  calcareous chips (author, pers. observ.). This pat tern results from 

the close link b e t w e e n  sponge and substrate when  the excavat ing  activity takes place. 
The presence  of a pit ted surface has not been  observed  in D. alboransis. After fixation, 

this sponge appears  to be completely de tached  from the substrate, the surface which was 
in contact with the substrate being smooth. Moreover,  no trace of calcareous f ragments  

morphological ly comparable  to sponge-excava ted  chips has been  observed.  Thus, the 
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i ts  e x c a v a t i n g  abil i ty.  T h e r e f o r e ,  e v e n  t h o u g h  it is no t  t h e  m a i n  s u b j e c t  of t h i s  p a p e r ,  w e  

t h i n k  t h a t  t h e  e x c a v a t i n g  ab i l i ty  of D. higgini  s h o u l d  also b e  q u e s t i o n e d  u n t i l  i ts  t y p e  m a -  
t e r i a l  is e x a m i n e d .  

T h e  p o s s i b i l i t y  of c o n s i d e r i n g  t h e  M e d i t e r r a n e a n  Delectona as a p o s s i b l e  r e m n a n t  of 

T e t h y a n  f a u n a  s h o u l d  b e  t a k e n  in to  a c c o u n t ,  as  n o  o t h e r  p r e v i o u s  r e c o r d  of s p e c i e s  of th i s  

g e n u s ,  d e s p i t e  t h e  e x i s t e n c e  of t h e  t y p e  s p e c i e s  f r o m  the  I n d i a n  O c e a n ,  h a s  b e e n  found .  

Th i s  h y p o t h e s i s  is s u p p o r t e d  b y  t h e  f i n d i n g s  of o t h e r  a u t h o r s  o n  t he  b o t t o m s  of t h e  A l b o -  

r a n  S e a  (Crambe tuberosa M a l d o n a d o  & B e n i t o  a n d  Discorhabdella h inde i  B o u r y -  

E s n a u l t ,  P a n s i n i  & Uriz) and ,  also,  b y  t h e  d i s t i n c t i v e  f aun i s t i c  c o m p o s i t i o n  of t h e  c i rca l i t -  

t o ra l  l e v e l  ( s e n s u  P6r~s  & P icard ,  1964) t h a t  l a c k s  af f in i ty  w i t h  t h e  c lose  A t l a n t i c  a n d  M e -  
d i t e r r a n e a n  a r e a s  ( M a l d o n a d o  & Uriz,  1995). 
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