
Caribbean sea-fan mortalities 
SIR - Epizootics resulting in mass mor
talities of Caribbean sea fans have been 
observed for more than 15 years, but the 
cause has remained unresolved1- 3• Here 
we report for the first time the presence of 
a putative pathogen associated with dis
eased sea-fan tissue throughout the 
Caribbean. 

We obtained samples of healthy and 
diseased Gorgonia ventalina and G. flabel
lum ( Cnidaria: Gorgoniidae) from the 
Bahamas, the British Virgin Islands, Cura
cao, Saba and Trinidad4. We examined 

only one type of fungus was common to all 
diseased tissue. Microscopic observations 
of pure cultures grown on Hektoen 
Enteric agar (HE, Difeo), supplemented 
with artificial sea water, showed the pres
ence of conidiophores similar to those pro
duced by the genusAspergillus6• 

We used one of these isolates, SA-25 
(from Saba), as an inoculum onto healthy 
G. ventalina (from San Salvador, Bahamas) 
in aquaria. Within 3 days, the area inocu
lated with SA-25 showed symptoms of the 
disease (recession of the rind, see figure) . 

Microscopic observation of 
affected tissue showed 

SA-25 Unknown fungus abundant hyphal growth at 
the edge of the receding 
rind. We inoculated affect-
ed tissue onto HE medium, 

Sterile Inoculation 
and found that fungal iso
lates arising from this 
inoculum are identical to 
SA-25. We did not find this 
isolate in 'control' areas, 
which included inoculated 
areas with the HE medium 
on which the isolate was 
grown, a different fungal 
isolate (from a diseased 
Trinidad sample), and a 
mock inoculation with a 
sterile loop (to check for 
injury). 

Sea-fan inoculation experiment. Top, sea fan inoculated with 
the putative pathogen SA-25, an unknown sea fan fungus, HE 
medium (on which SA-25 was grown) and a sterile inoculation. 
Bottom left, lesion produced by SA-25. Bottom right, micro
graph of receding rind from the lesion showing fungal hyphae. 

We demonstrated that 
the disease is transmissible 
in San Salvador, Bahamas 
by removing diseased tissue 
from infected sea fans and 
inserting it into cuts made 
on healthy stands. We com
pared carbon source uti
lization patterns7· 8 among 

samples preserved in ethanol (80-100%) 
under the microscope. Diseased samples 
showed distinct recession of rind tissue 
( coenenchyme, the outer organic rich 
matrix containing the living polyps), 
exposing the axial skeleton (dead central 
core). The exposed core was often col
onized with a cyanobacterium similar to 
Phonnidium corallyticum, the organism 
responsible for black-band disease in hard 
corals5 • Although this colonization of the 
core on some samples was extensive, it 
appeared secondary to the recession 
caused by the fungus. In all diseased sam
ples, we observed hyphae embedded in 
the receding edge of the rind. Hyphae 
were not seen in healthy rind tissue. 

We compared bacterial and fungal iso
lates obtained from healthy and diseased 
samples from each site after subculturing 
on similar media (reciprocal plating). 
Based on colony and cellular morphology, 
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the disease isolates SA-25, 
SS-7, seven reference strains (each a differ
ent species of Aspergillus) and two refer
ence species of Penicillium. Based on these 
patterns, we found that the sea-fan isolates 
are more similar to each other than to the 
Aspergillus species. Nucleotide sequence 
analysis of the 18S ribosomal RNA gene 
confirms that the isolate, SA-25, is more 
similar to Aspergillus fumigatis than to any 
other species available in the GenBank 
database. Sequences showed, however, 
only 96% identity. 

Thus, morphological, physiological and 
nucleotide-sequence data all indicate that 
the putative pathogen falls within the 
genus Aspergillus and is likely to represent 
a new species. Aspergillus is not a common 
marine fungus, but it is a typical soil 
inhabitant. It generally does not sporulate 
in aqueous environments. Similarly, our 
isolates did not sporulate when covered 
with sterile artificial sea water and we saw 

only hyphae (no spores) in diseased rind 
tissue. This indicates that the primary 
infection occurs by hyphae, perhaps asso
ciated with sediment particles. Persistent 
mortality, then, would require a continu
ous source of infection. This situation 
would exist in areas receiving increased 
sedimentation loads due to the loss of 
forested Iands2. 
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Vesicle assembly 
in microtubes 
SIR - Cytomimetic microstructures are 
attracting much attention\ with most stud
ies being focused on spherical structures 
such as vesicles and liposomes2• Here we 
report the non-covalent self-assembly of 
vesicles encapsulated by microtubular 
structures made up of synthetic oligo
glycine-based bola-amphiphiles. 

The bola-amphiphiles C(n)[Gmh (n = 6 
and 10, m = 2 and 3; Fig. la) are dicarbox
amides with two oligoglycine head groups 
at each end. They form white solids (melt
ing points > 210 • C) with very low solubili
ty in water, whereas the sodium salts are 
very soluble (,;;; 15 mM). If an aqueous 
solution ( concentration 10 mM, pH 7 - 8) 
is kept continuously at room temperature 
for 2-3 weeks, bola-amphiphiles form very 
thin fibrous assemblies. Phase-contrast 
microscopy of C(10)[G3]z reveals well
defined tube-like fibre structures with a 
uniform diameter (about 1-2 µm), con
taining many vesicular assemblies (Fig. 
la). The spheres we observe strongly 
sug3est the existence of multilamellar vesi
cles . The fibres are not worm-like tubules 
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