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ABSTRACT
IJ;tvestrt ' l lo C.,5. tsertone, R. Caltaneo-Viett i ,  C. Cerrano, E. (ì ; t i rn, D' Z'tr tzi ,  1!)94 - Mass rt tortal i ty of Paranrurice'r clavat ' l

(Ari l l tozoa, Crt iclaria) or ' 'po,ì1rr i i i 'o p, ion',rrntory cl i í fs, Ligtrr ian -Se;r. Mtr/ i fe'ranean Sea' Mar'  Life,4 (1) :  15 - l9'

A, extrente case of ntass ntorta! i ty of the sea fan pararrrurice.r clavata on the Portofínct Promontory is reported'

During October tg% a'o,ui to,óoo sea fans, livinl4 irr llrc 20 tt-t.J5 ttt clcpth rtytge, underwent a clegenerative

,rocess, wlticlt ,our"i' l i" 1,r:rr14,:"rrir" cletac'hntenì of iltt ' <'<t.rr<:trchynra front tlrc g<trgonians' branchcs' Altrtttl

B0 %, of the affectecl colotries were reducec! ro a bart,. l l ttr,ty I:c assunted th;tt art irtcrease in this norlality trt'ty

be rel,tteclto a violent stornt that causec! a ctrip"ii s;aliniry ti<!sti-sperrc/ed sedinertt locatly. Specific artalysis has

provicled no evidence of bac'terial involvement'

nÉsutvtÉ
Bavestrello G.,5. I lertone, R. (.rfLrrrco-vietti, C. Cerran<t, t. (ì,t irtrt, l) '  z,tttzi, 1!)94 - l/\4ort't l i lé ntassive c/e I 'aranruric('a cln-

vaÍa (Antltoz.oa, Cniclaria) sur Ia I 'alaise du prontontoire c!t ' I\trt<tl itt(), tìrc)r Ligurienne, tner Méditerranéel' Mar' Lifc' 4 (l) :

1 5  -  1 9 .

On a établi u,e ntortalité tout à fait exceptionnelle tle: la l l ttrgont: Paranruri<.ea clavata le long cle la cott '^clu ltro'

rtto,toire rle Portolino. Penclttttt le ntrtis cl 'octobre tgg3, à 1tt:tt près I0 000 Sorsones' vivant entre 20 r:t "J5

nrèfres cle profoncleur, otit subi un processus clégéneratit, ,.1ui , p,:oruqué le cleta.t ' l t.ement progressif clu coetten'

chynte des branches cles l3orgones. près 
.de 

gT'í '/n cles c<il itnies encloitntagées et,rit réduil au squelette nu' ()tt

peut su,,oser Ia relation Úe Zerre ntortalité avec une viol<'ntt '  fenlpéfe quì'a fait, lLtinrcnter localentettt le sedi-

tl jent en suspension et dintinuer la salinité. óàiu,rotyt"s spcrit ' ic.l;)es au niveau tlu coenenchynte n'ont;;as ttrls

en évidence de bactéries responsables de ces processLts tlt;génératifs.

ck.pt l r .  At  greater  depths t l r is  species is  re; l lacct l  l ly

l , , l rantur i ì t . .a  c lavata ( l ì isso) ,  the b iggest  Mecl i ter ra-

ncan  se i ì  f an  (We inbe rg ,  1991 ) ,  w l rose  popu la t i on

is  very stable,  and which l ras a very s low Srowt l l
r . r t e ,  i ang ing  f ron t  12 .5  t o  60  n rm/yea r  (Pe i rano '

I  r r r r c s i ,  
- 1 9 t i 9 ;  

W e i n b e r g ,  1 9 9 1  ;  M i s t r i  e t  ' t l ' '

l ( ) ( ) 2 ) .' l  
he present  note re l lor ts  a c l ramat ic  case of  nrass

r r ro r t . r l i t y  i nvo l v i r l g  a  l r op r r l a t i on  o f  P ' t r ' t r r t ( / r r ( ' c ' ì

<  L rva fa  l i v i l r g  on  the ' ve r t i ca l  c l i f f s  a t  Po r to i i n t l  Fa r t l

a lorrg t l re  Por tof i r ro Prontot t tory (L igr ' r r iar r  Sea) '

INTRODUCTION
Ar r thozoans  a re  an  i n rpo r tan t  con lponen t  o f  t he

coral l ig ,enous b iocoenosis on Medi terranean sub-

nrar ine c l i f fs ,  reaching 95 'X,  of  t l re  tota l  b ionrass

in sonre areas (Ci l i ,  Ros,  l9 t l5) .  At lo t rg,  the gorg,o-

r r inns,  wl t ich are t l - re main represetr tat ives of  th is

b iocoerros is  (Pérès,  Picard,  1964),  Et tn ice l la  s ingu-

/ari-s (Eslrer) is conrtlronly fclr 'rrrcl or.r lrorizont'rl or'

s u b - l r o r i z o n t a l  b o t t o r l r s  w l l e r e a s  E '  c a v c t l i n i i
(Koch)  occurs orr  t l re  ver t ica l  c l i f fs  at  in termediate
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RESULTS AND DISCUSSION

The occr t r rence of  a wir lcs l t rcacl  gr< l1tLt  la t i t l t t  o l  P.
r  / . r va la  . r l o r rg  t he  Po r to i i  no  c l i i f s  was  l t r cv io t t s l y
n re r r t i oned  by  To r tonese  ( - l 95U ,  1961 ) ,  a t t c l  Mor r i  c ' l
. r / . ,  l ( ) t J6 .  A rco rc l i ng  î o  Ross i  ( 19 ( r5 )  l l r e  b . r t hy r r r t ' -
t r ic  c l is t r ibut ion ancl  c le 'ns i ty  of  th is  l to l t r . t l . r t io t r  vary
in proport ion to the level  of  so lar  rar l i , r l i r i t t .  T l lc 's t :
c l a l . r  a re  subs tan t i a te r l  l t y  o l hc r  obse rva l i r l t . t s  o t t
seve ra l  oc toco ra l l i an  c -o t r t n tu t ' t i t i es  ( l ì t l s s i ,  |  1 ) ( r5 ;
Weinberg,  1978).

Scuba  c l i v i ng  su rvc ' ys  a long  t l r e  t r o r t heas te rn  and
sorr thern s ic lcs of  Por to i inc l  Faro (Portof ino Pronron-
t r l ry)  l rave m.rr lc  i t  possi l r lc '  for  the d is t r i l l t t t i r ln  of  P.
c ' l , rv , t t , r  to  l lc  nt l l t l ler l  . t r td  c lata to be gat l tcrec l  for  a
bet ler  charat : ter izat ion of  l to lh i ts  s t rLtc t t t re and l r ic l -
logy. lrr t l 'r is rrca, P. r ' lat,,tt,t l ives front 20 rlr to 50 rrt
c le l r th .  Alorrg the nor t l teastern s ic le at  a c lepth of  20
nr ,  t l ' re  popr-r la t ior t  c lensi ty  is  ar t l t tnd 7 col r l r r ic 's /n l r
. r r . rc l  the ' i r  nrax i r . t t t t t 'n  her ig, l r t  is  20 cr t r .  The n.rost
extc 'ns ivc c leve ' lo l lnrent  is  foLrr rc l  a t  30 r l  wi th 

' l  ( r

co lonies/r l r  . rnc l  a nrax intLrm height  of  40 cnr .  This

F igu re  I  -  M1 r r l t ho l og i c . r l  aspec t s  o í  l he  l a rg r ' - s r , ì l ( '  n ì ( ) r t . r l i l y  ; r í í ec t i ng  I ' t r . t t t t u r i <e t  (  / , r v , l l J .  a  -  spo i l e t l  a r c . t s

{ . r i r<;ws) are scai t t ' r t ' r l  , t r , . t , ,ng i l tc
t l t yn r . t ; (  -  S IM  n t i 6 rog ra i r h  cv i r l en< ing  a  s t ' r l o r  o l  t l r t ' r on tp l e t c - l y  l t a r t ' s k t - l c ' l r l n  w i t l r  i t l s t  se t t l e ' r l  c l r i l l i o r r l i t

h y i | r t l i < | s ; ( l - S E M n l i c . r < i g r a l l h s s h r r w i t r g ( ) t | t t h ( ' | ( , 8 o | ì ( , | . t l i r , t . r i r r l ( R r ) s 1 l r ' . l t | i l l g t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
n i o r1 l | x l | < l 13 i t 1 t t esde tan t ì l r t , i t i t c i n t as - s l v t ' r / t ' [ ) a r . r t l l t l r i t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
i , t c t ' c t e t i go rgone ;b . r . ì r ì ) t \ l t / \ | ] | o I | l r , . ì n | r / t ' s r / t i . q t ; l t c ; r r ' s t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

, t t t  2t i tnts<t ;1t t ' . ì  / r . r / , tyagc r l ,ont t ,ut l  / t .  l lssrr  r r ' .gr ; t t t ; t , t l i l  ( \ t  l t . t i t t  rh ' rxctxrvr i r  l t 's<1Lt t ' l t \ l t ' t t t r t r l
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MORTALITÉ MASSIVE DE PARAMURICEA,/MASS MORTALITY OF PARAMURICEA

populat ion ends at  50 m on a detr i t ic  bot tonr .  On
t l re southern s ide,  P.  c lavata is  present  f rom 28 n l
and  reaches  max imum dens i t y  a t  38  m  dep th  w i t h
about  1 2 colonies/mz.
In mid-September 1993 no obvious s ig,ns of  damag,e to
the colonies were observed.  But  dur ing a survey on
20th October extet ts ive ntor ta l i ty  was detected,  af fec-
t ing the colonies l iv ing,  f rom 20 to 38 rn dept l r .  The
area affected covered was about 800 nrz wil lr an ave-
rage populat ion densi ty  of  12 colonies/nr2.  In  par t icu-
l a r ,  f r om 20  Io  25  m,  

. l  
00  % o f  t he  co lon ies  we re

invo l ved .  Among  these ,  abou t  20  % showed  c lea r
s igns of  necrosis  (F igure 1a)  wi th prog,ressive detach-
nrent  of  the l iv ing t issue (Fig,ure 1b) ,  whereas in  about
B0 %, only  the bare skeleton was exposed.  The expo-
sed skeletons were abundant ly  covered by epib iont ic
hydroids (Obel ia ,  Cantpanular ia and Clyt ia) .  From
25 m, the percentage of  af fected colonies decreased
gradual ly  and below 38 m no damage was detected.

Overal l ,  about  10,000 specin lens were involved i r r
th is  rnass morta l i ty .  The pherromenon was l in t i ted
to the Portof ino Faro area ;  i t r  several  other  invest i -
gated s i tes no degenerat ive s igns were observed.
Scanning e lect ron micrograpl rs  conf i r rned that  seve-
ra l  sectors of  the colony 's  brancl res were complete-
ly  spoi led (F igure 1c) ,  whereas others were involved
in a pro l i ferat ive act iv i ty  of  t l re  coenenchyma revea-
led by the spreacl ing of  l iv ing t issue over  the bare
ske le ton  (F igu re  1c l ) .
Mass  n ro r ta l i t y  even ts  a re  we l l  documen ted  fo r
n rad repo r i an  co ra l s  and  ;epo r ted  as  "b leach ing "

phenon rena  (e .g .  von  P rah l ,  1986 ;  Pecheux ,  1993 ) .
[ ìy  contrast ,  few c lata are avai lable for  sea fan popu-
lat ions,  apar t  f rom t l rose cont ing f rom the Southern
Car ibbean,  where two species of  Gorgonía were
sporadical ly  involved in heavy morta l i ty  phenome-
na.  ln  th is  area Corgonia venta l ina represents the
nrost  aburrc lant  species.  Morta l i ty  was f i rs t  observcd
in  Nove t r rbe r  l 9 t ] 1  a long  the  no r th  coas t  o f  

- I r i r r i -

r lac l  (Layr loo,  19U3).  The fo l lowing year  other  sPe-
c ies were af fectccJ,  such as Cor21<tn ia f label l t tn t ,
w h i c h  u n d e r w e n t  r a p i d  d e g e n e r a t i o n  a l o r r g ,  t h e
C o s t a  R i c a n  c o a s t  ( C u z n t a n ,  C o r t é s ,  l 9 8 4 ) .  T h e
nrost  recent  repor ts  concerr l  the Santa Marta arc 'a,
whe re  a  popu la t i on  o f  C .  ven ta l i na  was  s in r i l a r l y
devas ta ted  f ron r  

' l  
988  to  1990  (Garzon -Fe r re i ra ,

Zèa,  1992).  In  a l l  cases a speci f ic  sensi t iv i ty  to  the
envi ronmental  corrd i t ions was evident .  L ikewise,  on
[)or tof i r ro Prc lnrontory nror ta l i ty  was conf i r rec l  or l ly
to P. clavat,t, since the two species of Funicel/.r dicl
not  s l row any damage.
In the Medi terranean Sea,  s inr i lar  events have beer l
seen  o f f  t he  coas t  o f  P rove t r ce ,  whe re  ex tens i ve
r ro r ta l i t y  o f  g ,o rgon ians  anc l  r ed  co ra l  was  docu -
r ren ted  (R i vo i re ,  1991 ) .  I n  Pa ragg i  Bay  (Po r to f i no
Prorr ronlory,  L ig,ur iarr  sea) ,  a srnal l  po l tu lat io t t  o f  F.
r : i tvct l i t t i i  was repor ted to have unclergotre par t ia l
c legc.nerat ion (Bavestre l lo ,  Bocro,  l986) .  Mass mor-
ta l i t y  o f  Pa ran ru r i cea  c l . t va ta  was  a l so  re l l o r t ec l
a l o n g  t h e  c l i f f s  o f  M o r - r t e c r i s t o  l s l a r r c l s  ( C u l d e r r -

schuh ,  De rs .  con rn r . ) .

sal in i ty  (ppt)
'  F igure 2 -  Hydrographic condi t ions ( temperature versus sal in i ly)

of  the surface water column (O-35 m depth) of  a s i te (St .  A) (9 '  t

14 '  E,  44" l8 '  N),  ins ide the Marconi  Cul(  2.7 km front  the Porto-
f i no  Fa ro .  l he  da ta ,  co l l ec ted  on  30 th  Sep tember  l 99 l  a f t e r
heavy ra infa l l ,  denronstrate the presence of  an upper layer (0-

10 rn)  character ized by low sal in i ty  and temperature. l  Conct i t ions
hydrographiques (température et salinité) à la staliott A, située
dans le golfe Marconi a 2,7 km du phare de Portofirto. Les clon'
nées recuei l l ies Ie 30 seplentbre 1993, après une J:ér iode
d'or,tg,es, montrenl Ia présence d'une couche superficielle c.trac'
térisè.e par des valeurs basses de salinité et de tenttrtérature (by

courtesy of ISAM, Uníversity of Cenova).

O t h e r  m a r i n e  o r g a n i s n r s  h a v e  b e e n  i n v o l v e d  i n
large-scale nror ta l i ty  i r r  both Car ibbean and Medi-
t e r ranean  a reas .  Commerc ia l  spong ,e  bec l s  we re
c l e p l e t e d  i n  1 9 3 8 - 1 9 3 9  b y  a  d i s e a s e  t h a t  r a p i d l y
sp read  ou twards  caus ing  seve re  reduc t i on  i n  t he
spor lge populat ions (Cal tsof f ,  1942). In the Medi ter-
r i ìnean basin a more recent  epidemic caused heavy
Iosses i t t  sponge [ r ionrass (Caino,  Pronzato,  1992);
the sponge body was reduced to a network of  br i t t le
f ibres contanr inated by bacter ia (Caino,  Pronzato,
1 9 i ì 9 ) .
As far  as t l te  gorgonians are concerned,  n lany phy-
s i ca l  a r rd  b io log i< .a l  causes  have  bee r . r  c i t ec l  t < - r
cx l l l a i r r  t hese  n to r ta l i t i es  (Cuzn ta t r ,  Co r t c \ s ,  I 984 ) ,
r :vcn thoul ; l ' r  i t  is  very c l i f f icu l t  tc l  a t t r ibute t l re i r  mor '
la l i ly  to  arry  spreci f ic  agerr t .  One l typot l ret ica l  causc
of  these events could be re lated to l reavy ra infa l l
whic l r  occurred f ront  the second hal f  o f  Septenr l ler
t o  t l . r e  end  o f  Oc tobe r  1993 .  Th i s  ra in fa l l  s l i gh t l y
n roc l i í i ed  t he  sa l i n i t y  anc l  t empera tu re  i r r  t he  f i r s t
l aye r  o f  t l r e  i n - sho re  wa te r  co lumr r  (F igu re  2 )  and
caused  an  i nc rease  i n  t u rb id i t y .  Secch i  d i sk  n rea -
srr res inc l icated an aVerage value of  8.7 ancl  9.2 in
S e t r t c n r b e r  a n c l  O c t o b e r  r e s p e c t i v e l y  a s  a g a i r r s t
2. ] . -5 r r r  in  August .  Nevert l re less,  these charrges c lo
nol  seenr to be radical  enough [o c . luse danlage t< l
t he r  be r r t h i c  con rn tun i t i es ,  and  a re  cons i s te r r t  w i l h
l l rc  norr r ra l  seasonal  t rencl  of  the physical  concl i t io t rs
of  t l re  corrs ic lered area ( [ fe l la  Croce et  a l . ,  1994),

The grossib le involve 'ntent  of  bacter ia in  t l re  l lheno-
r ì ì r ,n()n h. rs  l reet t  testet l  l ty  s l tec i f ic  analys is  c . r r r i t 'c l
r l r i t  or r  hera l thy arrc l  t l . r r .nagccl  co lorr ies togethcr  wi th
t l rc  surrout td ing sca w. ì ter .
l r r  orc ler  to  iso latc  t l re  bacter ia l  s t r . l i r rs ,  i t ro t . t t la t io t r
orr  l l rc '  cu l ture '  t 'nec l iu t r t  was carr iec l  out  i r r  t l te  l l l lo-
ratory inrnrec l ia te ly  a i ter  the sanrpl ing of  the gorgo-

rJ21
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n ians .  Two  samp les  o f  bo th  t he  hea l t hy  anc l  t he
damaged gorgonians were shaken wi th smal l  s ter i le
g lass  ba l l s  (d iame te r  2  mm)  i n  10  m l  o f  s te r i l e  sea
water  for  10 minutes :  the bacter ia l  suspension af ter
d i l u t i o n  w a s  s p r e a d  o n  m a r i n e  a g a r  p l a t e s  ( 2 2 1 6

D i f c o )  a n d  i n c u b a t e d  a t  r o o m  t e m p e r a t t t r e  ( 2 3 -

25'C).  F ive days la ter ,  bacter ia l  co lonies wi th d i f fe-
rent  morphology were selectec l  as d i f ferent  s t ra ins
and  i so la ted  on  mar ine  aga r  :  a  t o ta l  o f  I 0  anc l  9
bacter ia l  s t ra ins were recovered f rom the damaged
and heal thy colonies respect ive ly ,  and 

. l  
4  f rom sea

water .  The bacter ia l  s t ra ins,  a l l  Cram-negat ive rods,
were  i den t i f i ed  by  ana l ys i s  o f  t he i r  gas  ch roma to -
graphic fat ty  ac id composi t ion :  the fat ty  ac id prof i -

le  of  an unknown st ra in is  compared to a data base
of  s tandard prof i les (Ber tone et  a l . ,  1993).  No pre-

d o m  i n a n t  s t r a  i n s  w e r e  d e t e c t e d  a m o n g  t h o s e
coming  f rom the  damag ,ed  co lon ies .  l n  a  gene ra l
sense the microf lora composi t ion of  t l re  heal thy ancl
damaged gorgonians appeared to be rather  s in l i lar ,
r e f l ec t i ng  t he  spec ies  p resen t  i n  t he  s r : r roun t l i r t g
wa te r  (Tab le  l ) .  l n  add i t i on ,  t he  va lues  o f  6  x  104
and 3 x 10q bacter ia/cm2 found on the sur face of

d iseased and heal thy colonies respect ive ly ,  do not

show s igni f icant  d i f ferences wi th regard to the bac-

te r i a l  cha rge  (Aus t i n ,  19Bg) .
Even consider ing the predatory act iv i ty  of  Gastropo-
da and Polychaeta,  i t  is  wel l  known that  co lonies
are not  complete ly  destroyed by these predators
( C u z m a n ,  C o r t é s ,  1 9 8 4 ;  T h e o d o r ,  1 9 6 7 ) .  F i n a l l y ,
the presence of the alga Dictyota dichotoma on P.
c lavata was recorded dur ing the summer,  especia l ly
on colonies l iv ing below a depth of  35 m, but  very
few colonies there were affected by the mortality.

Table |  -  ldent i f ied bacter ia l  s t ra ins f rom Paramuricea c/ . rvaLr an<l

surrouncling sea water./ Souches ba(Ieriennes isolécs rte Paranrtt-
ricea clavata et de l'eau de nter environnante.

Source Species N' of  bacter i . r l
s t ra lns

f)amaged
sea fans

I  l c a l t l r y
sea fans

Alteromonas sp.
A.  espe j iana
A. haloplanktiis
Cytophaga sp.
Deleya ntarina
Oce,r n osp i r i I I u tn nt i n u î u I u nt

Dcley,t s1't.
D. aquantarina
O. nt inutulunt
O. pelag,icunt
Vil:rio sp.

Alterontonas sp.
A. haloplanktis
C. Iitica
D.  aquamar ina
Pseudontonas sp.
Vibrio sp.
V. dantsel,t
V. nereis

3
1
2
1
1
I

)
l
2
1
I

Sea water

As reported for sponges (Gaino, Pronzato, 1989), P.

c l ava ta  a l so  showed ,  i n  some  cases ,  repa ra t i ve
mechan i sms  a l l ow ing  pa r t i a l l y  damaged  spec imens
to recover  bry regenerat ive processes.  lh is  feature
represents a successful strategy to face nlass morta-
l i ty  and to surv ive.
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