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ABSTRACT: Aspects of the life history of the 2 common soft coral genera Sinularja and Sarcophyton 
were investigated on 360 individually tagged colonies over 3.5 yr. Measurements included rates of 
growth, colony fission, mortality, sublethal predation and algae infection, and were carried out at 18 
sites on 6 mid- and outer-shelf reefs of the Australian Great Barrier Reef. In both Sinularia and Sarco- 
phyton, average radial growth was around 0.5 cm yr.', and relative growth rates were size-dependent. 
In Sinularia, populations changed very slowly over time. Their per capita mortality was low (0.014 yr.') 
and size-independent, and indicated longevity of the colonies. Colonies with extensions of up to 10 X 

10 m potentially could be several hundreds of years old. Mortality was more than compensated for by 
asexual reproduction through colony fission (0.035 yr.'). In Sarcophyton, mortality was low in colonies 
larger than 5 cm disk diameter (0.064 yr-l), and significantly higher in newly recruited small colonies 
(0.88 yr-'). Photographic monitoring of about 500 additional colonies from 16 soft coral genera showed 
that rates of mortality and recruitment In the family Alcyoniidae differed fundamentally from those of 
the commonly more 'fugitive' families Xeniidae and Nephtheidae. Rates of recruitment by larval set- 
tlement were very low in a majority of the soft coral taxa. The general assumption that soft corals are 
fast-growing pioneers does not apply to the Alcyoniidae on the central Great Barrier Reef, where their 
life history traits indicate great persistence. 
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INTRODUCTION 

The octocoral fauna of Indo-Pacific reefs is domi- 
nated by the 3 soft coral families Xeniidae, Nephthei- 
dae and Alcyoniidae (Bayer 1957). Previous demo- 
graphic investigations of reef-inhabiting xeniid and 
nephtheid taxa led to the generalization that soft corals 
are ephemeral pioneer organisms, with rapid growth 
rates, high rates of vegetative reproduction, the ability 
to form runners, and whole-colony movement. For 
example, high rates of asexual reproduction were 
found in the xeniid Efflatounaria (Dinesen 1985) and 
the Red Sea xeniid Xenia macrospiculata (Benayahu & 
Loya 1984). The nephtheid Litophyton viridis shows 
high growth rates, the ability to re-attach dislodged 

colonies, and asexual propagation by runner formation 
(Tursch & Tursch 1982). High potential for asexual 
propagation, fast growth and high predation rates 
characterize the nephtheid Dendronephthya hemp- 
richi from the Red Sea (Fabricius et al. 1995). X. 
macrospiculata and the arborescent Nephthea brassica 
can move very slowly over the substrate, by means of 
directional growth at the leading edge of the colony 
stem and tissue resorption from the trailing edge 
(Benayahu & Loya 1981, La Barre & Col1 1982). 

No studies so far have quantified life history traits of 
tropical members in the third family, the Alcyoniidae, 
in spite of the family's high abundances in a wide 
range of reef types (Dinesen 1983). Habitats of Alcy- 
oniidae include wave-exposed areas of reef crests on 
the windward sides, flow-protected regions in lagoons, 
and zones of low irradiance on steep slopes, overhangs 
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and below 30 m depth ( K .  Fabricius unpubl.). In the 
present study, life history parameters of the 2 most 
common alcyoniid genera, Sinularja and Sarcophyton, 
were investigated on clear-water reefs 60 to 80 km off 
the east Australian coast. To date, 110 Sinularia and 36 
Sarcophyton species have been described from the 
Indo-Pacific (reviews by Verseveldt 1980, 1982). How- 
ever, a great number of species are as yet undescribed, 
and field identification of most species is impossible. 
An investigation of genera, rather than species, is jus- 
tifiable given the current taxonomic uncertainties. 

Sinularia colonies form mats several centimeters thick 
whose surfaces are structured by protruding lobes or 
ridges. Large sclerites are densely packed in the colony, 
and only 1 polyp type exists. Sarcophyton colonies are 
distinctly mushroom-shaped, with a thick fleshy stem 
elevating the polyp-bearing marginally folded colony 
disk (capitulum) off the substratum. The colonies are di- 
morpbic, i.e. they possess 2 polyp types: the autozooids 
or feeding polyps, and embedded between those, the 
tentacle-free and sterile siphonozooids. Both taxa are 
light-dependent due to their symbiotic zooxanthellae. 

Sinularia and Sarcophyton are both abu.ndant on the 
central Great Barrier Reef. A survey on 14 mid- and 
outer-shelf reefs showed that Sinularia contributed on 
average 20 to 42 % to the total soft coral cover (1.7 % * 
2.4 SD cover of hard substratum) at 5 to 30 m depth. 
Sarcophyton accounted for 7.0 % + 6.5 SD of soft coral 
cover (0.4 % + 0.7 SD of hard substratum) in the upper 
15 m of water. Its proportion in total soft coral cover 
increased to 55 % at 30 m depth (K. Fabricius unpubl.). 
The present study investigates life history characteris- 
tics which allow these genera to achieve such promi- 
nence. An understanding of their demographic traits is 
also relevant to the assessment of the effects of anthro- 
pogenic influences and natural forces in coral reefs, 
and to refine mechanistic models of succession after 
reef disturbances (Pearson 1981). The present study 
demonstrates life history traits in 2 common alcyoniid 
genera which contrast strongly to those described for 
any other reef-inhabiting soft coral taxon. 

METHODS 

Study sites. Three monitoring sites were established 
at 10 m depth on the windward sides of each of 6 mid- 
and outer-shelf reefs. The reefs represented a range of 
different habitat types within the region, with varying 
degrees of hard and soft coral cover, current and wave 
exposure, and slope angle (Table 1). Bowl, Dip and 
Coil Reef are located on the outer edge of the conti- 
nental shelf and are exposed to strong currents and 
wave action, whereas the positions of Grub, Centipede 
and Yankee Reefs provide more protection from these 
physical forces. High numbers of crown-of-thorns 
starfish (Acanthasterplanci) removed most of the hard 
coral cover on 3 of the reefs 5 to 8 yr prior to the com- 
mencement of the study (Grub, Yankee and Dip). The 
other 3 reefs (Centipede, Bowl and Coil) were affected 
very little, if  at all, by these coral-eating starfish (Bass 
et al. 1988) and hard coral cover was significantly 
higher than on the disturbed reefs in 1991 (K. Fabricius 
unpubl.). A direct comparison of life history traits 
between sites was not attempted, slnce each site may 
have h.ad a unique species compos~tion. The distance 
between the 3 sites on each reef was 500 to 2000 m. 
Because of their wave exposure, 4 of the sites were 
inaccessible at later resurvey attempts (2 at Bowl, 1 at 
Yankee, 1 at Centipede Reef), and were excluded from 
the data set. Some colonies were lost due to over- 
growth of tags used for labeling. 

Field measurements. The first 10 Sinularia and 10 
Sarcophyton colonies encountered, regardless of size, 
were at each site permanently marked, with small, 
numbered PVC tags which were nailed or tied onto 
the adjacent substrate. The distance between closest 
neighbours of tagged colonies ranged from 0.5 to 10 m. 
The initial 360 colonies were surveyed 7 times over 
41 mo between February 1991 and July 1994. 

Colony size was determined as longest and shortest 
colony disk diameter, and stem or colony circumfer- 
ence, using calipers and measurement tapes. Repeated 
size determinations on 30 colonies in expanded and 

Table 1. Characteristics of the 6 study reefs (3 sites per reef). Wave exposure according to the location on the continental shelf, 
average cover on the w ~ n d w a r d  side at 10 m depth of hard and soft corals (based on two 25 m long line transects at each site); 

COT: records of recent crown-of-thorns starfish outbreaks; slope angle on the 3 study sites 

Reef Wave exposure Hard coral cover 
( " 4 .  k SD) 

Bowl High (outer-shelf] 44.4 + 12.8 
c011 High (outer-shelf) 43.9 t 16.5 
Dip High (outer-shelf) 19.2 * 8.4 
Yankee Medium (mid-/outer-shelf) 23.3 + 8.1 
Centipede hloderdte (mid-shelf) 44.1 + 8.0 
Grub Sloderate (mid-shelf) 27.8 20 9 

Soft coral cover COT outbreaks Slope 
( ' ' 7 8  + SDI 

- 
10.6 i 4.4 No Gradual (15") 
8.6 i 2.4 No Steep (60-80') 

14.1 * 5.7 Yes (1983-1985) Steep (50-80") 
12.2 i 4.7 Yes (1984-1987) Various (20°, 80') 
5.6 i 3.0 No/low Various (40°, 40°, 70') 
7.5 i 3.1 Yes (1985-1986) Various (40°, 40°, 80') 
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contracted state (5 min after firmly touching the 
colony), plus an interval between the first and second 
survey of only 6 wk, were used to estimate the error 
due to colony contraction. This indicated that contrac- 
tion reduced the colony diameter on average by 9% * 
1.3 SE in healthy Sinularia colonies, and 12% * 1.9 SE 
in Sarcophyton. Sinularia infected with epiphytic algae 
were always firmly contracted. They measured around 
80% of the diameter when last observed in the healthy, 
contracted state. All measured values were converted 
to the size of healthy contracted colonies (Sc) accord- 
ing to the equations: for Sinularia, Sc = 0.91 X 

expanded size, or 1.2 X algae covered size; for Sarco- 
phyton, Sc = 0.88 X expanded size. The state of expan- 
sion and contraction, signs of recent predation and old 
bite marks, algae overgrowth and stage of colony fis- 
sion were recorded during each survey. Initial colony 
sizes were plotted against final sizes as in Sebens 
(1984). Life history events of individual colonies were 
plotted over time by modifying the event charts of 
Goldman (1992). 

Colony shape, and the type and distance of biotic 
neighbours were recorded stereophotographically 
during the second (April 1991) and the last surveys 
(July 1994). The 226 pairs of photographs were also 
analyzed to monitor the position, longevity and turn- 
over rates of around 500 soft coral colonies growing on 
the substrate around the labelled colonies. The stereo 
rig was positioned using the colony tag as center and 
indicator for the orientation of the photographed rec- 
tangle. A total area of around 100 m* of reef substrate 
was analyzed in this manner. Each photograph cov- 
ered an area of 0.8 X 1.2 m, but in order to allow for 
colony movement and inaccurate repositioning of the 
stereo rig (Done 1981), the outer 15 cm edges were not 
included in the analysis. It is possible that some 
colonies may have moved further than this; therefore 
the category 'disappeared' includes dead and emi- 
grated colonies, and the category 'appeared new' may 
consist of some immigrated colonies besides the newly 
recruited ones. Growth rates in colonies other than 

Sinularia and Sarcophyton could not be assessed with 
the photographs, because the extent of size reduction 
during colony contraction was not known. 

In a pilot study on relative recruitment success in soft 
coral taxa, 180 settlement plates (10 X 15 cm, 2 cm 
thick) cut out of Porites skeleton were tied in lots of 
10 onto sheets of construction steel mesh, and de- 
ployed at 3 sites in 5, 10 and 15 m water depth each at  
Grub and Centipede Reefs (2 reefs, 3 sites, 3 depths, 
sets of 10 plates). The plates on the steel mesh were set 
up face-down 20 cm above the substrate, and left in 
place for 12 mo (from August 1991). After their re- 
trieval, the upper and lower surface and the edges of 
the plates were examined immediately for recruiting 
colonies under a dissecting microscope. 

RESULTS 

The study showed very slow colony growth and pop- 
ulation turnover rates in Sinularia, and slightly faster 
growth, recruitment and mortality processes in Sarco- 
phyton. Of the 360 colonies which were initially 
tagged, 226 were surveyed over the 3.5 yr period, 
while the others died or were lost. The variability in the 
measured parameters over time and between the 
colonies was lower in Slnularja than in Sarcophyton. 

Growth rates 

In Sinularia, colony sizes changed only a little over 
3.5 yr (Fig. la) .  The linear correlation between initial 
and final colony diameter was very high (R2 = 0.90), 
and the slope of the regression line (0.93 * 0.035 SE) 
deviated little from the diagonal of zero-growth. The 
diameter of Sinularia colonies increased on average 
0.5 cm yr-' + 0.2 SE, but many shrank or grew faster 
than this. Relative rates of growth decreased with 
increasing size from a mean of around 20% yr-' in 
colonies <5 cm to 2 O/o ~ r - '  in colonies >20 cm diameter 

Table 2. Growth rates in Sjnularia and Sarcophyton. Size is given as the mean between the longest and shortest colony diameter. 
Growth rates are changes in colony diameter between 2 consecutive measurements, extrapolated to yearly rates. N: number of 

observations 

Initial size Sin ularia 
class (cm) Linear growth Rel. growth N 

(cm yr-' SE) (% yr-' 2 SE) 

Sarcophyton 
Linear growth Rel. growth N 
(cm yr-' + SE) (% yr-' * SE) 
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DIAMETER (cm): FEBRUARY 1991 

Fig. 1. Change in colony size over 3.5 yr: plot of colony 
diameter in February 1991 versus July 1994. Solid lines are 
calculated by linear regression, dashed lines: no change. (a) 
Sinularia: diameter 1994 = 1.80 + 0.93 X diameter 1991, SE of 
slope = 0.04, R2 = 0.903. (b) Sarcophyton: size 1994 = 2.16 + 

0.95 X size 1991, SE of slope = 0.07, R2 = 0.652 

(Table 2). The diameter of Slnularia colonies encoun- 
tered during a community survey averaged 13.3 cm 
(N  = 11 17 colonies in 84 transects of 25 X 0.5 m each). 
Colony shrinkage was particularly common after peri- 
ods of infection with eplphytic algae. Colony biomass, 
measured as  ash-free dry weight (AFDW) was strongly 
related to the colony area, in spite of the mixed species 
composition of the sample (linear correlation analysis, 
0.058 g AFDW cm-2 colony area, SE of coeff. = 0.0046. 
R2 = 0.90, N = 23 colonies). The amount of organic bio- 
mass in relation to the total colony dry weight was low 

(10.4% + 0.8 SE), due to the densely packed sclerites 
(calcareous spiculae) in the tissue. 

In Sarcophyton, relative growth rates also decreased 
with increasing colony diameter, from 28% yr-' in 
very small colonies to 6% in large colonies (Fig. Ib,  
Table 2 ) .  Average colony diameter in the community 
survey was 11.3 cm (N = 598 colonies). Radial growth 
of colonies which were undamaged and not preyed 
upon averaged 0.6 cm yr-l 5 0.3 SE. The proportion of 
growing colonies averaged 55 % in colonies < 5  cm ini- 
tial diameter, and 43 to 44 % in the other size classes. 
Reduction of colony size was mostly found on colonies 
with signs of predation. In spite of the erect shape and 
a higher proportion of organic tissue in colony dry 
mass in Sarcophyton (28.9% ? 1.7 SE), the biomass 
cm-2 colony area was 31 % lower in this genus than in 
the flat Sinularia (0.04 g AFDW cm-', SE of coeff. = 

0.0039, R2 = 0.79, N = 29 colonies). 

Mortality, predation and asexual reproduction 

Rates of reproduction and mortality, predation and 
infection with epiphytic algae varied between taxa. In 
Sinularia, the population was very stable (Fig 2a). 
Most colonies lived through the whole survey period 
without reproducing asexually, and without obvious 
predator damage, and only a few colonies disap- 
peared, or appeared for the first time. Asexual off- 
spring were produced by 3.5% of the colonies yr-' 
(Table 3). The mode of asexual reproduction was 
colony fission, resulting in 2 (rarely more) closely adja- 
cent colonies of the same height which did not move 
apart from each other. Fission seemed to occur mostly 
as a consequence of colony injury. Th.e rate of sponta- 
neous or induced colony flssion was so 1 . o ~  that the life 
history traits approximated those of an aclonal organ- 
ism. A small number of colonies disappeared ( 1 . 4 %  
yr-l), but due to the small number of observations, no 
relationship between colony size and mortality was 

Table 3 Llfe hlstory events In Sinularid and Sarcophyton 
Rates of mortality and reproduct~on as ' o yr ' Number of 
observed colonles 182 In Sinulana, and 167 in Sarcophyton 
Rates of algae ~nfec t~on  and predation damage as percent 
colonies at any  point in t ~ m e  Number of observat~ons 702 In 
S~nuldr~d dnd 614 In Sdrcophyton Vdrldtlon between the 

observation periods given as 1 SD 

Sinulana Sarcophyton 

Mortality 1.4 i 1.5 17.1 + 11.0 
Colony fission/budding 3.5 i 3.5 8.8 + 8.7 
Algae infection 11.4 5 2.1 0.1 * 0.3 
Predation damage 4.1 r 1.2 5.3 r 3.7 
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colony. Thus offspring were probably produced both 
sexually and asexually. Generally, 2.5 to 3.5% of 

MONTHS 

Fig. 2. Event chart of (a)  Sinularia and ( b )  Sarcophyton. Each 
bar represents an individually tagged colony. Bars entilng 
hcfore Month 4 2  depict colony death,  those bcyinning later 
than at  point zero represent new recruits or propagules. Filled 
circles indicate predation events. The great majority of the 
colonies lived through the whole survey period. Note the h ~ g h  

number of Sal-cophyton recruits at Month 7 (August 1991) 

apparent. Overgrowth by epiphytic algae was com- 
mon, but showed no obvious detrimental long-term 
effects. Predat~on upon Sinularia was mostly restricted 
to the tips of the lobes, only occasionally caused size 
reduction, and never led to colony death. 

Mean rates of reproduction, mortality and predation 
in Sarcophyton seemed slightly higher than in Sinu- 
l a r~a .  Overgrowth with epiphytic algae was uncommon 
(Fig. 2b, Table 3).  Offspring of Sarcophyton often 
appeared to settle within 20 cm distance from a colony, 
or budded off from the stem base or disk of the mother 
colony. Stolons connecting a colony and nearby re- 
cruits on the substrate were not observed (except in 
Sarcophyton tortuosum, see below), indicating that 
these new colonies may have been either produced by 
larvae which tend to settle in close proximity to the 
mother colony, or by buds dropped off the mother 

colonies larger than 3 cm had offspring in their vicinity 
each year However this rate was much hlgher in 
August 1991 (27 % y r  l ,  Fig. 2b).  h4ortality of the newly 
produced offspring was high (88%), whereas in the 
parent colonies it was low (6.4% yr.'). Predation 
accounted for 69% of mortality of known cause, with 
the balance due to substrate dislodgement. On aver- 
age,  5.3'!.;, + 3.7 SD of Sarcophyton colonies showed 
new or almost healed predation scars at  any time. 
Depending on the extent of damage,  the scars disap- 
peared within 3 to 6 mo. In 9 instances, the whole 
colony dlsk was eaten. Colonies which were damaged 
by predators or by partial burial under rubble started 
growing a new disk, or they produced several daugh- 
ter colonies before dying. Either response ensured 
survival of the genet. 

Interactions with other organisms 

In Sinularia, 44.5% of the 182 colonies contacted 
neighbouring biota w ~ t h  at least a small proportion of 
the colony margin. None of the monitored Sinularia 
colonies were competitively inferior to any other spe- 
cies, whereas in 3 cases, Sinularja overgrew and killed 
a neighbouring scleractinian coral. In all other cases, 
the growth of both Sinularia and neighbours in the 
contact zone seemed to have stopped, and neither 
competitor showed tissue damage during the survey 
period. 

In Sarcophyton, 21.8% of the colonies contacted 
other macrobenthos. Five instances of obvious interac- 
tions were observed. On 1 occasion, a sponge gradu- 
ally smothered a small Sarcophyton colony over 18 mo, 
while Sarcophyton overgrew their scleractinian neigh- 
bour in 4 instances. The other 23 cases of direct contact 
resulted in no signs of detrimental impact. Rather, the 
neighbouring organism grew around the Sarcophyton 
stems, leaving a space of 0 to 2 cm in between. 

In neither taxon were growth, reproduction or 
mortality influenced by contact with neighbours, or by 
overall space availability (t-tests, p > 0.05 in each case). 
This was true both in Acanthaster-affected and undis- 
turbed areas. 

Turnover rates of other soft coral taxa 

A total of 269 colonies and 34 clusters of colonies of 
various taxa were recorded once or twice in photo- 
graphs of the substrate around the labelled colonies. 
The proportion of colonies which disappeared, or had 
recently settled, compared to those which remained 
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over 3.5 yr, showed clear differences between families, 
In spite of low sample numbers in some taxa (Table 4). 
Turnover rates of xeniid and nephtheid colonies were 
40 to 80nA. Similar rates were found for genera in 
uncommon families, such as Asterospicularia, Bn- 
areum and Clavularia. In contrast, the turnover rates of 
the commonly encountered genera of Alcyoniidae 
were only 0 to 20%. All Sinularia and Sarcophyton 
colonies in the neighbourhood of the tagged colonies 
remained in place, and no new colonies had settled. 
The same was true for the almost equally common 
encrusting genus Lobophytum. The alcyoniid Cladiella 
was infrequent in the area,  and 4 out of 5 colonies in 
the photographs occurred both in 1991 and in 1994. 

Settlement plates 

On 5 of the 180 Porites settlement plates exposed In 
the preliminary recruitment study, a total of only 9 soft 
coral colonies had settled after 12 mo of exposure. All 
were Efflatounaria (Xeniidae) colonies with 3 to 
8 polyps. They grew on the undersurface close to the 

edge of the plates from Centipede and Grub Reef sites 
in 15 m water depth. In contrast, approximately 1450 
scleractinian coral colonies larger than 2 mm were 
found on the plates, some of which had grown to 
1.5 cm in diameter. 

DISCUSSION 

Low rates of growth, reproduction and mortality 
characterize 2 alcyoniid soft coral genera on mid- and 
outer-shelf reefs. The vanability in these parameters 
was small in Sinularia, in spite of the inclusion of an  
unknown number of species. Growth and biomass data 
of Sarcophyton were more variable, and investigations 
on individual species would reveal how much was due 
to interspecies variation. There are probably some spe- 
cies in both genera which are more opportunistic and 
short-lived, but these were obviously the minority in 
terms of colony numbers and percentage cover. One 
example of a more opportunistic species was Sarco- 
phyton tortuosum (Tixier-Durivault 1946), a distinctly 
coloured and shaped species, which was uncommon 

Table 4 .  Turnover rates in soft corals over 40 mo (March-Apnl 1991 to July 1994) based on 226 pairs of photographs covering an  
area of around 100 m? in total. Ind~cated  are the proportion of colonies and colony groups whlch remalned (R), disappeared (D) 
or appeared new (A) w i t h ~ n  t h ~ s  period. 'Colony groups' a re  clusters of colon~es In w h ~ c h  the fate of lndiv~dual colon~es  could not 

be  followed up because of hlgh colony density or colony movement. N. total number of colon~es or colony groups observed 

Colony groups 
N R D A 

Xeniidae 
Efflatounaria 
Xenia 

Nephtheidae 
Nephthea 
Dendronephthya 
Stel-eonephthya 
Lemnaha 
Paralemnalia 
CapneLla 

Alcyoniidae 
Sarcophyton 
Sinulana 
Lobophytum 
Cladiella 

Asterospiculariidae 
Asterosplculana 

Briareidae 
Briareum 

Isidae 
Isis 

Tubiporidae 
Tublpora 

Clavularidae 
Clavulana 
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and grew in small groups on the outer-shelf reefs. This 
species showed colony migration, whole-colony fis- 
sion, stolon formation and high predation rates. 
Colonies had moved away from their tags within 6 mo, 
and therefore data from this unusual taxon were 
excluded from the above analysis. 

Occasionally, single colonies of Sinularia with 
dimensions of up to 10 X 15 m were found in the mid- 
and outer-shelf area. These large physiological indi- 
viduals suggest either unusually high growth rates in a 
few species or in certain periods, and/or a great 
longevity. My observations on 3 of these colonies indi- 
cated that the edges of these colonies did not measur- 
ably extend within 3.5 yr. Hughes (1984) discussed the 
problems arising if one attempts to infer age from size 
in colonial animals. Shrinkage, fusion and fragmenta- 
tion of colonies may effectively decouple age-size rela- 
tionships. Assuming an annual survival rate of 98.6% 
(Table 3), the proportion of colonies remaining alive 
after 200 yr is still 6%. Even this figure may be a n  
underestimate since survival tends to increase in colo- 
nial organisms with increasing size (Jackson 1985). 
With growth rates similar to those monitored here, and 
the colonies' inability to move away after fragmenta- 
tion, it seems quite likely that the rare large colonies 
have occupied their space on the reef for hundreds of 
years. 

Slow growth rates and great age  in some alcyoniids 
have been suggested in 2 previous studies from other 
tropical regions. Benayahu (1982) mentioned an  in- 
crease in diameter of a few millimetres per year in 
Sarcophyton glaucum from the northern Red Sea, and 
estimated the earliest reproductive age  as older than 
10 yr in females (Benayahu & Loya 1986). Shinkarenko 
(1981) observed that the alcyoniids Sarcophyton tro- 
cheliophorum, Lobophytum crassurn, L. pauciflorum 
and Cladiella pachyclados on the reef flats of Heron 
Island (southern Great Barrier Reef) were 'very slow 
growers'. In contrast, rapid growth and opportunistic 
characteristics are documented of the temperate spe- 
cies Alcyonium siderium (Sebens 1984). 

Alcyoniidae did not recruit onto the settlement plates 
and to the quadrats around the tagged colonies, and soft 
coral recruitment in general was low compared to that of 
hard corals. Similar findings were reported in earlier 
studies from the Great Barrier Reef and the Red Sea 
(Stephenson & Stephenson 1933, Benayahu & Loya 
1987). In these studies, Xeniidae were the first to recruit 
settlement plates and reef substrate, and only few single 
individuals of other taxa appeared after 3 to 12 yr. Un- 
fortunately, the limited data available to date can only 
give first indications of low rates of successful sexual 
recruitment. The colonization and mortality rates on the 
photographed plots of natural reef substrate are proba- 
bly indicative of processes on the reef, although settle- 

ment and mortality rates in the vicinity of the largest of 
the tagged colonies may be slightly influenced by allelo- 
pathic soft coral exudates (Maida 1995). All data suggest 
very low rates of successful larvae recruitment in tropical 
alcyoniids, and possibly many other alcyonaceans, com- 
pared to scleractinian corals. 

Rates of predation on Sinularia and Sarcophyton are 
rather low. Predation rates on these genera were even 
lower (<l  %) on Heron Island than those found and 
documented here (Griffith 1993). Soft corals possess a 
variety of secondary metabolites, in particular diter- 
penes, which have antifouling and  antipredatory prop- 
erties, and can facilitate the competititive advantage of 
soft corals over hard corals (e .g .  Alino et  al. 1992). 
Toxin concentrations are variable within the genus 
Sinularia, and also within single species, and range 
from very high to a complete lack of feeding deter- 
rence and toxicity (LaBarre et  al. 1986). Sarcophyton 
spp. a re  known for their very high concentrations of 
toxic compounds (Coll et al. 1982). Nevertheless, sev- 
eral types of scars, such as small or large spots on the 
disk surface, disk lobes bitten off, or missing sectors of 
u p  to fist-size in the disk edge,  indicate that a number 
of different predator species, including the snail Ovula 
ovum (Coll et  al. 1989), feed on Sarcophyton. 

The growth data for tagged colonies, colony turnover 
rates in the quadrats, and the previous life history 
studies on xeniids and nephtheids all present a fairly 
consistent pattern. Several xeniids and  nephtheids 
may be classified a s  more 'fugitive' taxa, with high 
rates of asexual recruitment and mortality. Colony 
migration further increases their ability to immigrate 
onto open space or to overgrow live organisms, and 
some of these species may fulfil the role of pioneer col- 
onizers of cleared substrate (Benayahu & Loya 1986). 
The alcyoniids, on the other hand, are  more long-lived, 
but slowly colonizing and slow growlng taxa of the 
mid- and outer-shelf reefs. 

The range of habitats of Alcyoniidae is wider than 
that of other soft coral families, including near-shore 
environments, zones of high wave exposure, and areas 
of low irradiance at  steep slopes, overhangs, and  
below 30 m depth (Fabricius & Klumpp 1995). Fringing 
reefs, reefs close to the coast which experience consid- 
erable variability in salinity, nutrient and phytoplank- 
ton concentrations, and sediments (Furnas 1990, Bald- 
win 1992), a re  commonly characterized by a 
dominance of Alcyoniidae (Dinesen 1983, Alino et al. 
1992). In contrast to other soft coral taxa, Alcyoniidae 
can persist despite the fluctuations in this environ- 
ment, and may even be  promoted by episodic nutrient 
enhancement. This wide distribution range and their 
generally high abundances indicate great  persistence 
and possibly a broad physiological tolerance in Aus- 
tralian reef-inhabiting Alcyoniidae. 
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