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�bstrad:' ���mortaiitiesofsea fans (Gorgonia SIlPS off tbe Soütqand Central American coasts.were repó!téd.iri 
tbeI980s. 1ri som¡: cases, polllilations neverrecoveréd. Widespread �ss.ue mortaIityin G. vetitalina anrJc;.flab�lc 
lum tbrollgh�ut tI;1eC:aribbean was ��Ilortedin 1997. Altbough c()lony mortality w� allllarently lo",�d�the more' rece�tep��ic, tbe geogr¡¡phic distribution ofthe disease appeared rIluclt greater,:Tissuesamplesófaffectéd ; c91ór¡j�sw�f�:f01lnd to be infect¡:dwitlt a fu;r¡gus{J4spergillus sp.)",hich W<!ll .sh�\Vntobc;able tg cause.!pe;diS�ase 

. Ji] hellltby se� f,aJls.We descr¡�eobserVations ()n:th¡: ear1yinfectfon proces� ánd.sub�etJ.q�ntdeyel()lllt1entofwedis- . 
ease: Bas�d;óntl1eseobserv!\lions,.we reportthc:r r��ponseof Gorgonia spp' to Tfec�ionbyAsJ1ergillus. 

. 

" : J(ey.WOfds: G9rgoI\Í�seit fahli, AsfiefgillUs, d¡�e� . 

.. M!lS��órtali�sPfs�af�. �er�
'
rep��eq .. 4l 'i'ith��a�¡fungal·.iSQlate·�al1sh()��to,.be.able .• to 

'the.1980s·(Qu.z.wª?.·· an<f;�orté� .1984; Gar;r;Ó�- initj¡�te·'it!�e�e,$igns ()nhe�lthy . s�afans:when 
F erreÍJ"Il ' �d Zeª,19(2)¡ These reports in98plat�din pure cqltur�in aq�ria' (Smithet 
des9ribed alrnostc()1llPl�te tl19rtality of sea tan' . ·pl. J996). Intlüs.�0tnm,U1licatior1i we describe 
populatiq�s.fr()�Go��¡{jc�\W1dSantaMal"ta �pe�tsio(the··Í1�thQgeties¡s;. o[ .4spefgillur ... . sp, 
(fQiumb�aJ "W�tli�.a:s;�on;. JinJ.� (1993). '1'he itifegtlon . oRporgonia... sPP:;" "as .. rev�ª'ted ;by 
�u�Ii()�s;repl:)rt�i:I,t�sue49�ses;upto 2�% ?fthe niicroscoJ5,r; ' ..•. • ; . . ..> • . .. ( ' . . '. 
�()t�l li�ing sea .• {an b1ade.per .• ""eek and Ip an.d,i$e�eqsalIiple. tH�sJar:;pbsefYe,d, 
()bsetYed·. compl�tem()rtáli� in g�rtainsite!! in., . infectiDri!!,.f,\ppeª,r.�() ,�ginibythe;reqéssion . of' .' 
Trinidad(�ayd()o' 198,3).JU;éehtly, b�ginnin8,' ." find tissu� (coeptlnchYnie), . �xl'?sin.g the . . �xial 
in .1995, 'another epi;z;ot>ti�. ?rs�af� dtsease skeleton (Cen.trafc?re). :TisSuer�rrtoye�fr9m 
'oVa� , observed .. to occur '·thf.o�g!t0u( the the recedin�edge ',,\yas inrest�p" ""ith'1\ingal 
Caribbean··(Nagelkerkenet·(JI.'.1��7). Altíiough �rpb�e' l'11ese .• hy�llªe ��renott:oundintissue 
�19re .•. wi4espread, thi!¡ ite�enteplzootic�iidoes sanipl�s�?llected f1d;nl, l),ealtb.y ;seaf!»is. (Fíg. 

···�otªpRear tobe as. virl¡len�. Smi!h ·�tal.(19,6) ;..1 ) ' . mseaSed.ti���e' 'Ybeppla!�4 •. on •. ' �flcial 
.t�pl��4 �e . �gu.�A"$pergjlllJSsp.fr01l1.;eis- . medía,ga,ve rise to.· tbngal·. col0lÚes ....• These 
é<lS�d t���e;tromGll1}l.90�Saba,Trini�d;.the . ':. were · ige!itfyed as belongin�,Jothe.gel1us 
:Britj�bytrgi1lJs,lat1ds,tb.e Fl0tldaKeys,andíbe .'. '.4.�p�rgil�lJS (Sm,ith 

. 
eral: �9�6):!Jger�spon�e 

B.Wt�as . . . JranstTIi�sibility . in tlle field Was of sea fansto infectionwa$ fóund.to be variea. 
slioWn to.occur when.diseased s�a fan tiss�e qttel}, initialresponse fuvolv�4purplfugof the 
was grafted ontoealthyseafans.Furthertnore, tissue due to' pigmented sclerites (F'ig . . 2). 
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Samples removed from healthy and diseased 
sea fans were analyzed for pigmented sclerite 
content. Diseased tissue exhibited a higher 
population of pigmented sclerites compared 
with healthy tissue (Fig. 3). Field observations 
of sea fans exhibiting disease signs revealed a 
variety of responses. Those colonies that 
showed little sclerite response demonstrated 
the greatest amount of mortality within the 
colony. Increases in pigmented sclerite con­
centration, in sorne cases, took place soon after 
disease signs appeared, and often resulted in 
the formation of galls (Fig. 4). 

It would appear that the recruitment of scle­
rites is a defense mechanism which could pro­
tect the colony from fue spread of infection. 

The advance of the fungal hyphae may become 
sequestered by the formation of the galls. To 
examine wheather Aspergillus was actuaUy 
encased within galls, galled tissue was collect­
ed from the Bahamas and surface sterilized in a 
sodium hypochlorite solution (5.2%). These 
galls were split by sawing with a sterile hack­
saw blade. Sections were then plated onto an 
artificial sea water medium. Within a week 
fungal hyphae appeared, growing from the gaU 
(Fig. 5). These fungi were morphologically 
similar to the Aspergillus obtained from the 
receding r¡nd tissue of the diseased sea fans. 
The identification of this fungus is presentIy 
being confirmed by rDNA sequence analysis. 
Recent studies indicate gall formation is pri-

Fig. L Punga! byphae from the receding edge (upper) of infected tissuefrom Silba (A), Baham.as (8) and Trinidad (C) .. Fruiting 
structures from infected tissue which was plated on a selective medium (Iower). 
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Fig. 2. Photomicrograph ofilie purpling ofo. ventalina due 
tú higher concelltrations úf pigmented se/erítes (100X). 
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F ig. 3. Infection results wiili an ¡nerease in fue production 
of purple sc!erites; however, fuer appears to be iittle change 
in sclerite sizes. Proportion of purple sclerites and sclerite 
size were determined by counting and measuring fue first 
50 sclerites encountered under a compound microscope. A) 
Counts from samples collected in diseased and healthy 
areas from the sarue colony are cormected by a Hne (n=4 
coionies). B) Data represen! means +/- standard errors of 
spindle sclerite lengths (n=4). 

Fig. 4. Gall fOlmation Oil G. ventalina. 

marily due to the increased deposition of gor­
gonin which could sequester the spread of fue 
fungus as well as any secondary invaders. We 
have observed bofu viable Aspergillus and 
algae in sorne split ganso Much more work 
needs to be done before a defmative initiator of 
gaH formation is determined. 

The preseñce of the disease has been moni­
tored in fue Bahamas since 1995. Monitúring 
was done at five different sites using 2 by 50 
meter OOlt transects The incidence of the dis­
ease varied depending on the site monitored 
(Fig. 6) and has increased to the present by 5 to 
30 % (not shown). Gorgonia ventalina appears 
more susceptible to fue disease than does 
Gorgonia flabellum (Fig. 6). In these surveys, 
all sea fans exhibiting signs of the disease were 
counted as diseased sea fans. Sorne ofthese sea 
fans may actually exhibit signs of past infec­
tions. Therefore, we may be counting active as 
weU as arrested infections. 

In summary, the present epizootic of sea 
fans in fue Caribbean appears more widespread 



208 REVISTA DE BIOLOGIA TROPICAL 

100 

'"C 75 ID en 
ro 
ID 50 en 
O 
� o 25 

O 
RP LR TP 

Reef 
RB PR 

Fig. 6. Disease incidence in San Salvador, Bahamas, during 
a single survey in December J 996. Shaded bars represent 
G. ventalina and open bars G.flabellum. RP=Rocky Point, 
LR=Linsey Reef, TP=Telephone Pole, RB=Rice Bay, 
PR=Potters Reef. 

hut les s virulent than the epizootic which 
occurred in the 1980s (Nagelkerken et al. 
1997). Signs and progression of the disease, 
however, appear similar (Guzmán and Cortés 
1984; Gal"ZÓn-Ferreira and Zea 1992) and may 
have even been caused by a similar pathogen. 
In addition to the higher concentration of pig­
mented sderites, sea fans can also produce 
anti-fungal compounds (MerkIe et al. 1997). 
We are continuing to investigate the role of 
sclerites as a defense mechanism against 
pathogen invasion. 
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RESUMEN 

Mortalidades masivas de abanicos de mar (Gorgonia 

spp.) en América Central y del Sur, se informaron en los 
1980s. En algunos casos, las poblaciones nunca se recu­
peraron. Más recielltemente se. informa la mortandad 
extensa de tejido de colonias de G. ventalir.a y G. flabellum 
en todo el Caribe. Almque la mortalidad de colonias fue 
menor en el evento más reciente, la distribución geográfica 
de la enfermedad parece ser mucho mayor. Muestras de 
tejido de colonias afectadas estaban infectadas por un 
hongo (Aspergillus Sl'.) el cual se demostró que causa 1 a 
enfermedad en abanicos de mar sanos. Aquí, describimos 
observaciones sobre la fase temprana de infección y sobre 
la evolución posterior de la enfennedad. Basado en estas 
observaciones, informamos sobre la respuesta de Gorgonia 
spp. a la infección de Aspergillus. 
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