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ABSTRACT: Diseases of echinoderms are poorly documented. Most reports concern biotic diseases 
caused by animal agents. While parasites on echinoderms have been described in increasing 
numbers of papers for more than one century, the host-parasite relationship and the effects of 
parasitism on echinoderm life-cycles were rarely considered. The parasitic fauna differs markedly 
according to the echinoderm group concerned, depending on various factors such as feeding-habits 
or symbiogenesis. Microorganismic diseases undoubtedly occur in echinoderms but they were not 
investigated until recently. Microorganisms have frequently been assumed to act as agents causing 
mass mortalities. As for stress-caused diseases, the only - and very preliminary - data available 
concern almost exclusively those induced by pollution. Since echinoderms are major components of 
benthic ecosystems, echinoderm diseases may be expected to exert prominent ecological effects. 

INTRODUCTION 

Recent ech inoderms  be long  to three  different  classes, viz. Crinozoa,  Echinozoa  and 
Asterozoa, They  number  toge ther  about  6500 species.  Ech inoderms  are macro inver te -  

brates that  occur eve rywhe re  on the sea floor. Here  they  often l ive  in dense  populat ions .  
They consti tute a major  group of ben th ic  an imals  r ep resen t ing  an impor tant  b iomass  in 

many areas. Echinoderms,  espec ia l ly  echinoids  and ophiuroids,  form part  of the die t  of 

many fishes and macro inver tebra tes  such as crustaceans.  Ech inoderms  and, therefore,  

ech inoderm diseases  are worth  inves t iga t ing  both b io logica l ly  and ecological ly .  
Thus far, the repor ted  d iseases  of ech inoderms  are  essent ia l ly  biot ic  d iseases  caused  

by animal  agents.  A few conspicuous  infestat ions of the body  wal l  supposed ly  caused  by 
microorganisms have  also b e c o m e  known. Non-bio t ic  d iseases  are main ly  caused  by 

pollutants  and as yet unde f ined  factors which  p roduce  test deformat ions  in echinoids.  

DISEASES CAUSED BY M I C R O O R G A N I S M S  

Non-pa thologica l  bacter ia  na tura l ly  occur  in echinoderms,  e.g. gu t -assoc ia ted  bac-  
teria of regular  echinoids  (Guerinot  & Patriquin,  1981) or subcut icular  bac ter ia  observed  

in most ech inoderms  (Holland & Nealson,  1978). However ,  hea l thy  ind iv idua ls  neve r  

have bacter ia  in their  coe lomic  fluid wh ich  is normal ly  asept ic  (Wardlaw & Unkles,  

1978). 
No publ i shed  data  have  come to the r ev iewer ' s  a t tent ion  that  demons t ra te  c lear ly  

the presence  of microorganismic  diseases  affect ing ech inoderms  in the field. However ,  

some ech inoderm mass mortal i t ies  have  b e e n  sugges ted  to be  due  to microorganisms,  
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e.g. in  the asteroid Heliaster kubinjii  (Dungan  et al., 1982) a nd  several  species of 
echinoids  (Johnson, 1971; Pearse et al., 1977; HSbaus et al., 1981; Maes & Jangoux, 
1984). These echinoids  suffered from a conspicuous  condi t ion  - the "ba ld-sea-urchin"  
disease - that alters the outer surface of the body wall.  

It developes  as follows (Johnson, 1971; Maes & Jangoux,  I984): (1) green appear-  
ance of the epidermis  sur rounding  some spine  bases; (2) loss of spines and other outer 
appendages  (tube-feet and  pedicel lar iae)  and  occurrence of a g reen  colour in epidermis  
and  unde r ly ing  dermal  tissue; (3) loss of the epidermis  and  the superficial  dermal  tissue 
and  formation of small  circular to e longa te  d e n u d e d  test areas; (4) partial  destruction of 
the upper  layer of the skeleton.  If lesions progress more deeply  or reach the weakly 
calcified peris tomial  or periproctal  membranes ,  coelomic perforations may occur. 
Coelomic perforat ions often involve  part ial  or whole eviscerat ion of in ternal  organs. 
Unaffected body wall  areas appear  normal  with seemingly  heal thy epidermis  and 
spines.  Recovery of affected ind iv idua ls  - r egenera t ion  of body-wal l  tissues and  outer 
appendages  - may occur spontaneous ly  in the field, p resumably  d e p e n d i n g  on size and 
locat ion of the lesions. 

DISEASES CAUSED BY PROTOZOANS 

The only  ciliate which  defini tely acts as an  ech inoderm parasi te  is the astomatous 
holotrich Orchitophyra stellarum found in the gonads of the asteroid Asterias rubens. 
The ciliate parasi t izes mostly the testes in  which it causes progressive b reakdown of 
ge rmina l  tissue. Most infested asteroids are completely castrated (Vevers, 1951). Female 
gonads  may also be affected but  they are seemingly  not destroyed as their  eggs are said 
to be  fert i l izable (Smith, 1936). G iven  the economical  interest  in control l ing populat ions  
of oyster- and  musse l -ea t ing  asteroids, at tempts were made at exper imenta l  infestations 
bu t  they r ema ined  unsuccessful  (Burrows, 1936). 

Parasitic sporozoans occur only in  holothuroids and spatangoid  echinoids.  So far 
they have never  b e e n  observed in  crinoids, asteroids nor ophiuroids.  About  two dozen 
species of sporozoan parasi tes are k n o w n  from echinoderms,  among these only one 
coccidian (Massin et al., 1978); the others are gregar ines  (e.g. L~ger, 1897; Cu~not, 1912; 
Pixell-Goodrich,  1925; Changeux,  1961). Gregar ine  infestat ions are genera l ly  very 
in tense  - each host ha rbor ing  m a n y  cysts - and  affect almost all ind iv idua ls  of the host 
populat ion.  Deposi t - feeding echinoderms are very sensi t ive to gregar ine  infestations. 
They may infest themselves  by s imply swal lowing  sed iment  con ta in ing  mature cysts. 

A more or less pro longed  stay in  the host hemal  system appears  to be necessary for 
gregar ines  paras i t iz ing deposi t - feeding holothuroids.  In contrast, the life-cycle of gre- 
gar ines  from spatangoids  seems to be simpler:  the whole cycle occurs wi thin  the 
coelomic cavity. Whatever  their  cycle, parasi t ic  sporozoans may induce  host-defense 
react ions that are somet imes  very conspicuous (e.g. the intracoelomic motile stages of 
some spa tangoid- infes t ing  gregar ines  are wal led  off by coelomocytes which progres- 
sively change  their  shape reach ing  a sharp-poin ted  aspect [De Ridder & Jangoux,  1984]). 

The pa thogenic i ty  of these sporozoans is difficult to assess, except when  mass- 
infestat ions occur (such as those descr ibed in  holothuroids by Pixell-Goodrich [ 1925] and 
by Mass in  et al. [1978]). In these cases the hemal  l acunae  are d is tended by cysts and the 
hemal  fluid is in tens ive ly  used by the parasi tes  for their  own development .  Such mass- 
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infestat ion may affect the host 's  heal th  by diver t ing  and  exploi t ing  the energy  flow of the 
holothuroid. 

DISEASES CAUSED BY METAZOANS 

M e s o z o a n s. On ly  one species of mesozoan,  viz. Rhopalura ophiocomae, para-  
sitizes echinoderms,  Its most f requent  host is the small  hermaphrodi t ic  and  incuba t ing  
ophiuroid Amphipholis squamata. Structure and  life cycle of R. ophiocomae were 
in tensively  s tudied at the b e g i n n i n g  of this century  (Caullery & Lavall~e, 1912). Mature  
adult  forms of R. ophiocomae are free l iving. Adults  develop into infested A. squamata 
and  are emit ted through the ophiuroid  geni ta l  slits. Adults  are e i ther  male  or female. 
They give rise to cil iated larvae which enter  the geni ta l  slits and  pene t ra te  the wall  of 
the genital  bursae.  They  transform into smal l  parasi t ic  "p lasmodia"  (into which the so- 
called mesozoan embryos develop). The most obvious effect of R. ophiocomae is that it 
produces the regression of the host ovaries (testes r ema in  functional) .  This  ovar ian  
regression implies  that  infested ophiuroids never  harbor  i ncuba t ed  embryos.  Other  
consequences  of that biotic disease are a decrease in  the regenera t ive  abi l i t ies  of the 
ophiuroid as well  as a probable  decrease in  its growth rate (Rader, 1982). 

T u r b e 11 a r i a n s. Most of the symbiot ic  turbe l la r ians  l iv ing  together  with 
echinoderms are umagi l l id  rhabdocoels  (Jennings,  1971; Cannon ,  1982). With very few 
exceptions, almost all echinoderm-associa ted  turbe l la r ians  l ive ei ther  wi th in  the diges- 
tive tract or wi thin  the coelomic cavity of their  host. Symbiot ic  tu rbe l la r ians  have b e e n  
reported for each ech inoderm group, but  most inhab i t  aspidochirote holothuroids 
(Holothuria spp. and  Stichopus spp. mainly)  or regular  echinoids.  

Although massive infestat ions by turbe l la r ians  occur rather  f requent ly  in  
echinoderms,  almost no th ing  is k n o w n  on the agent -hos t  relat ionships.  Intracoelomic 
umagi l l ids  depend  directly on their  host for nu t r i t ion  (they inges t  coelomic fluid and  
coelomocytes~ Mettrick & Jennings ,  1969}. Gut-associated umagi l l ids  were cons idered  
classical commensals  (Jennings,  1971). However,  recent  work indicates  that they feed on 
intes t inal  tissues and  are basical ly  parasit ic (Shinn, 1981~ Cannon ,  1982}. 

T r e m a t o d e s. About  a dozen species of d igenic  t rematodes  were  reported from 
echinoderms. The latter act genera l ly  as second in te rmedia ry  hosts (Timon-David,  1934~ 
Koie, 1976}. The pecul iar  location of metacercar ian  cysts (e.g. in  muscles  or body  wall), 
as well  as their small  size, may partly expla in  why relat ively few species of ech inoderm-  
infest ing trematodes have b e e n  recorded. Whatever  the cause, ech inoderms  are very 
sui table hosts for mar ine  d igenic  trematodes.  Not only do ech inoderms  occur f requent ly  
in dense populat ions,  but  also some of their  representa t ives  form part  of the diet  of m a n y  
fishes. Actual ly most ech inoderm- infes t ing  t rematodes  are know n  from echinoids  and  
ophiuroids which are the most usual  ech inoderm prey for fishes. The role of echinoderms 
as vector of fish diseases caused by t rematodes requires  invest igat ion.  

N e m a t o d e s. Echinoderm-associa ted  nematodes  are mostly juven i l e  forms 
(Ward, 1933). Presumably,  echinoderms act as in te rmedia ry  host, the pr imary  host be ing  
fishes. This was demonst ra ted  by Pearse & T imm (1971) who ident i f ied  the pr imary  host 
of the gonad- infes t ing  nematode  of Centrostephanus coronatus as be i ng  the California 
horned shark Heterodontus franciscl. They showed that  g rowing  juven i l e  nematodes  
progressively invade  the echinoid  gonada l  tubules  (small juven i les  are confined to the 
gonad  wall} and  that this migra t ion consequen t ly  affects host gametogenesis .  Pearse & 
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T imm sugges ted  that encys ted  juven i les  block the passage through the tubules  of some 
hormonal  subs tance  that regula tes  the host 's gametogenesis .  

M y z o s t o m i d s. The class Myzostomida (about 110 species described) occupies a 
pecul iar  place among  ech inoderm symbiotes.  They are aberrant  anne l ids  with a small  
f la t tened body several  mm in length.  Their  most extraordinary feature is their constant 
associat ion with ech inoderms  - there are no f ree- l iving species of myzostomids nor any 
species associated with other phyla. Myzostomids mostly infest crinoids, but  a few 
species are k n o w n  from asteroids and  ophiuroids.  Myzostomids are h ighly  differentiated 
organisms both morphologica l ly  and  ecologically. Their  almost obligatory association 
with crinoids suggests  that  they represent  an  anc ien t  an imal  group which evolved 
together  with crinoids. Myzostomids may cer tainly be considered as an u n i q u e  case of 
"symbiogeneses"  invo lv ing  a whole  class of organisms.  

About  25 species of myzostomids are recorded as ech inoderm parasites.  Three kinds 
of parasi t ism may be defined,  d e p e n d i n g  on whe ther  the myzostomids are gallicole, 
cysticole or endoparas i t ic  (Stummer-Traunfels ,  1926). Endoparasi t ic  species feed on host 
tissues, most often gonada l  tissue. They cause at least a partial  castration of the 
ech inoderm (Fedotov, 1916). In contrast, gal l icole a nd  cystocole species are suspension 
feeders which  divert  the water  currents  produced by  host ambulacra .  Gall icole myzos- 
tomids dig into the dermal  t issue of crinoid arms or p innules .  They bui ld  more or less 
spacious in t radermal  cavities, a lways located un de r  the skeletal  ossicles (Graft, 1884). 
Cysticole myzostomids bu i ld  peculiar ,  s talked or uns ta lked  cysts which always are 
subcu taneous  (i.e. located outside the host skeleton) a nd  protrude into the external  
m e d i u m  (Graft, 1884; Stummer-Traunfels ,  1926). Both gall icole and  cysticole species 
induce  major  changes  by a l ter ing the crinoid body wall. They  may be expected to affect 
the movement s  of crinoid arms. 

G a s t r o p o d m o 11 u s c s. Gastropods symbiotic with ech inoderms  be long  almost 
exclusively  to the family Eul imidae .  According to War~n (1983) there are about  750 
species (43 genera) of extant  eul imids,  m a n y  of which are associated with echinoderms.  
Most ectoparasit ic eu l imids  are a t tached to the echinoderm body surface. They feed on 
host t issues or fluids us ing  their  proboscis which penetrates  more or less deeply  into the 
ech inoderm body wall  or crosses it to reach the coelomic cavity, the water-vascular  
system, or the hemal  system (e.g. Tul l is  & Cheng,  1971; Lfitzen & Nielsen,  1975; Bouchet 
& Liitzen, 1976). 

The most pecul iar  endoparas i t ic  eu l imids  be long  to the entoconchid  group - the 
aber ran t  E n t o c o l a x  and  a l l ied  genera .  They  are intracoelomic parasi tes  which occur only 
in  asteroids and  holothuroids (e.g. Lfitzen, 1979). Entocochids genera l ly  are be l ieved to 
derive their energy  requ i remen t s  from the host 's coelomic fluid by direct absorption of 
nut r ien ts  through the parasi te ' s  body wall. 

The effects of parasi t ic  gastropods obviously are not  restricted to their feeding. 
Ectoparasit ic eu l imids  may  produce  clearly def ined  a t tachment  lesions (Elder, 1979). 
They  may  also cause dermal  swel l ings  or induce  modif icat ions of the host skele ton 
(Liitzen, 1976 and  Koehler  & Vaney,  1912, respectively).  As for the intracoelomic 
entoconchids,  H e d i n g  & Mandha l -Bar th  (1938) cons idered  that  they may castrate their 
host, whi le  Lfitzen (1979) conc luded  that  they are not  l ikely to inf luence  holothuroid 
fecundity.  

C o p e p o d c r u s t a c e a n s. There  is little documenta t ion  of the relat ionships 
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be tween  echinoderms and  their symbiot ic  copepods. Most of the ectosymbiotic species 
were not proven to be parasites,  except those i n h a b i t i n g  ophiuroid  geni ta l  bursae  
(Pyefinch, 1940). A few species, however,  induce  gal l  formation in  sp ines  of echinoids  
(Stock, 1968} or dig into the dermis of asteroids (RSttger, 1969). With few except ions (e.g. 
Paterson, 1958), in t racoelomic copepods have b e e n  reported to be  "free in  the coelomic 
cavity" without  seeming  to induce  any  host react ion (e.g. in t racoelomic copepods of 
holothuroids; Humes,  1980). 

Effects of parasit ic copepods on ech inoderm life-cycles have hardly  b e e n  consi- 
dered. According to Goudey-P~rri~re (1980) the occurrence of Amphiurophilus 
amphiurae within  the geni ta l  bursae  of Amphipholis squamata does not affect the host 's 
gonads but  decreases its fecundi ty  by  inh ib i t ing  the deve lopmen t  of i ncuba t ed  embryos.  
This could result  from compet i t ion for food be twe e n  parasi te  and  embryos.  

A s c o t h o r a c i d c r u s t a c e a n s. Ascothoracids are "naked  barnac les"  that 
parasitize all groups of echinoderms,  except holothuroids.  They are k n o w n  mostly from 
asteroids and  spa tangoid  echinoids  where  they occur wi th in  the coelomic cavity. Bratt- 
str6m (1947) concluded that ascothoracids directly absorb nut r ien ts  form the coelomic 
fluid of their host, whi le  Wag in  (1976) be l i eved  that coelomocytes from the bu lk  of their  
diet. Ascothoracids which infest the b ranch ia l  bursae  of ophiuroids  may cause castrat ion 
of their host in  p roduc ing  the regression of the host 's  gonads  (Wagin, 1946). Similar  
castration occurs in  spatangoids  paras i t ized by  in t racoelomic  ascothoracids. According 
to Brattstr6m (1947) castrat ion results from compet i t ion for food (i.e. in t racoelomic  
nutrients) be tween  the spa tangoid  gonads  and  the parasite.  

M a 1 a c o s t r a c a n c r u s t a c e a n s. Malacost racan parasi tes  of ech inoderms  are 
mainly  small  crabs which live ei ther  on the outer body surface or wi th in  the digest ive 
system of echinoids  and  holothuroids. An obvious ectoparasi t ic  re la t ionship  occurs 
be tween  some crab species and  echinoids,  i.e. the crabs feed on the skin  a nd  the 
per ipheral  dermal  t issues of their  host and  produce  n a k e d  test areas. Such infestat ions 
often exert major  effects and  may  kill  echinoids  (e.g. Dexter, 1977). Gu t - i nhab i t i ng  
species are harmless  a l though they may  produce conspicuous  deformations of the host 's  
rectum. They are said to feed upon  the digest ive content  of the ech inoderm (Fenucci, 
1967). 

P i s c e s. Associations be tween  ech inoderms  and  carapid fishes (i.e. pearlfishes) are 
of very part icular  interest  as it concerns - at least in some cases - typical  parasi t ic  
relat ionships be tween  an  inver tebra te  host and  a ver tebrate  (Trott, 1970, 1981). Carapus 
spp. inhabi t  the coelomic cavity of holothuroids and  asteroids. They  use the host 's  
coelom as shelter and  leave it in  order to catch prey, f eed ing  pr imar i ly  on crustaceans.  
Carapus spp. cause only slight in jury  to the ech inoderm in  p ierc ing  its digest ive wal l  
when  en te r ing  or l eav ing  the coelomic cavity. In contrast, carapids of the genus  
Bncheliophis are considered to be typical  parasites.  They  stay pe r ma ne n t l y  in  the 
echinoderm coelom feeding on the viscera of their  host (Trott, 1970). 

STRESS-CAUSED DISEASES 

Stress-caused diseases are i nduced  by critical in tens i t ies  of env i ronmen ta l  condi-  
tions (Kinne, 1980). They inc lude  diseases caused by  pol lu tan ts  as wel l  as those resul t ing  
in unsu i tab le  variat ions of abiotic factors. Effects of pol lu tants  on ech inoderm heal th  
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have been  scarcely reported. Pollut ion effects were either observed in the field, or were 
experimentally induced under laboratory conditions. Laboratory investigations deal 
mainly with consequences of pollution caused by oil (crude or refined) or by  heavy 
metals. 

Massive oil pol lut ion can destroy ech inoderm popula t ions  (North et al., 1964). 
According to Axiak  & Sal iba  (1981), echinoids  are u n a b l e  to detect  or avoid contact with 
surface or s u n k e n  oil. These  authors showed moreover  that contact with oil prolongs the 
echinoid  r ight ing  response,  decrease the adhes ion  capacity of tube-feet  to the substrate 
and  decrease the in tens i ty  of the sp ine  response to local mechanica l  stimuli.  Effects of 
crude oil or pe t ro leum fractions on echinoid  gametes,  embryos or larvae have also b e e n  
considered (e.g. L6nning  & Hagstr6m, 1975; Crawford & Muto, 1977). In summary,  these 
subs tances  genera l ly  exert moderate  effects on gametes,  ferti l ization and  early embryos, 
bu t  have harmful  consequences  in  late embryos  and  early larval  stages. 

Field pol lu t ion by heavy  metals  was s tudied by Sheppard  & Bel lamy (1974) near  
Naples.  They reported the total absence  of echinoids  from typical  biotopes in  the 
heavies t  pol lu ted  sites. Heavy  meta l  pol lu t ion great ly affecting the echinoid  Tripneuses 
gratilla was noted  by  Dafni  (1980) in  the Gulf  of Aqaba.  The echinoid  skeleton showed 
conspicuous  deformations,  viz. b u l g i n g  of the aboral  part of the test, nar rowing of the 
per is tomial  aper ture  and  increase  in size of the Aristotle 's lantern.  According to Dafni, 
the growth rate of deformed ind iv idua l s  is very low compared  with that of normal  ones. 
Effects of heavy  metals  on gametes  and  on various deve lopmenta l  stages of echinoids - 
mostly plute i  - were inves t iga ted  by several  authors (e. g. Bougis, 1967; Kobayashi,  1980; 
Cas tagna  et al., 1981). These inves t igat ions  showed that ei ther  gametes,  embryos or 
larvae of echinoids  are sui table  mater ia l  for mar ine  pol lu t ion bioassays. Plutei were 
demons t ra ted  to have a very sensi t ive and  plastic skele ton which may change  both in 
shape and  its way of growth according to the tested heavy metal.  

Populat ions  of littoral ech inoderms  are posit ively affected by moderate  organic 
(domestic) pollutions.  Pearse et al. (1970) suggested  that  the h igh densi ty  of echinoids  
occurr ing in  areas lack ing  kelp is a result  of their abil i ty to feed on sed imented  organic 
matter  carried by sewage.  Harme l in  et al. (1981) showed that in  areas where  pol lut ion 
with domestic  wastes  is re la t ively modera te  there is a h igh diversity of ech inoderm 
species together  with a h igh densi ty  of ind iv idua ls  of each species. An increase in  
organic  pol lu t ion causes a decrease in species diversity together  with an extension and a 
progressive size reduct ion of the more tolerant  species. 

OTHER DISEASES 

Test  abnormal i t ies  were reported for m a n y  species of regular  and irregular  
echinoids  especial ly  by Koehler  (1922) and  Moore (1974). These abnormal i t ies  vary in 
type and  severity; some ind iv idua l s  have p inched  or bifurcated ambulacrum,  others a 
depressed or distorted test, or a depressed apex. The authors men t ioned  agree that test 
a l terat ions may have different causes, viz. external  injuries,  genet ic  malformations,  
critical env i ronmen ta l  condit ions,  or be  due to biotic or nut r i t ional  diseases. That  test 
abnormal i t i es  can be  caused  by  ma lnu t r i t ion  was emphas ized  by Koehler, while  Moore 
cons idered  they would  result  ma in ly  from metabol ic  dis turbance.  Whatever  the cause, 
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the fact that these abnormal i t ies  are not u n c o m m o n  indica tes  that the ech ino id  test has 

great  plasticity. 

ECOLOGICAL C O N S E Q U E N C E S  OF E C H I N O D E R M  DISEASES 

The ecologica l  consequences  of e ch inode rm diseases  have  not b e e n  s tudied  to any 
large extent. Most diseases  caused  by an imal  agents  are s eeming ly  wel l  to lera ted  and do 

not produce major  consequences  for the ech in o d e rm  popula t ion  concerned.  Some 

agents,  however ,  may  castrate ech inoderms  and consequen t ly  wi l l  affect r enewa l  and 
long- term stabil i ty of the populat ion.  Other  non-cas t ra t ing  agents  such as a rm- infes t ing  

myzostomids,  bursa l - inhab i t ing  copepods  or coe lom-paras i t i z ing  ascothoracids,  obvi-  
ously should w e a k e n  their  host populat ion.  However ,  quant i ta t ive  es t imat ions  of the 

effects of these agents  have  never  b e e n  reported.  
Echinoderm diseases  may  also affect the predators  of echinoderms.  This is true 

part icularly for ech inoderms  affected by commu n ic a b l e  diseases,  e spec ia l ly  those 
caused by d igenic  t rematodes  and by nema todes  (as stated above,  ech inoderms  are 

sui table hosts for these parasi tes  as numerous  ech ino id  and ophiuro id  species  form part  
of the diet  of many  fishes). This may  also concern  con tamina ted  echinoderms,  i.e. 

ech inoderms that would  concentra te  chemica l  pol lutants  (e.g. heavy  metals:  Bohn, 1070; 

radionucl ides:  Guary et al., 1082) e i ther  th rough the food-chain  or direct ly  th rough  the 

water-column.  
Littoral ech inoderms  are f requent ly  top predators  in their  communi ty  (viz. m a n y  

paxi l losid and forcipulat id  asteroids), or control l ing agents  of seagrass  or kelp  beds  (viz. 
numerous  regular  echinoids).  Removal  of these  predators  may  produce  major  envi ron-  

menta l  changes  (e.g. Paine, 1971). Mass morta l i t ies  by d iseased  echinoids  were  invest i -  
ga ted  ecologica l ly  by Pearse & Hines  (1979) who  repor ted  that the dea th  of ech ino ids  

was fol lowed by rapid expans ion  of four species  of b rown algae.  Compet i t ion  among  

algal  species was severe,  and wi th in  one  year  only a s ingle  species  co lonized  the area. 

According to Mil ler  & Colodey  (1983), mass mortal i ty  of echinoids  in a rocky habi ta t  in 
Nova Scotia is expec ted  to result  in coloniza t ion  by subt idal  a lgae  wi th  a subsequen t  

increase in benth ic  pr imary  production.  
Echinoderms are major  components  of many  ben th ic  ecosystems. Thei r  d iseases  can 

be expec ted  to have  p rominen t  eco log ica l  consequences .  
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