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By Jim Beets 

Disturbance has been demonstrate to be extremely 
mportant to community structure (Sousa 1984). Coral 
eef fishes are particularly vulnerable to disturbance. 

hen different components of the coral reef commu­
ity are disturbed either by natural or anthropogenic 
isturbances, species in the fish assemblage are dif­
erentially affected based on their association, e.g., 
lankton-planktivores, algae-herbivores, inverte­
rates-predators. Catastrophic storms tend to affect 
ost trophic levels of fishes by disrupting their food 

upplies or, more generally, by affecting their shelter. 
ack of shelter, which enables fishes to avoid preda­

ion, may limit fish abundance. 

Observed effects of Hurricane Hugo 
and recovery 

The sustained monitoring program, which began in 
1988 in Virgin Islands NP, has provided a rare oppor­
unity to observe the effects of a hurricane on coral reef 
ishes and their subsequent recovery. We selected 
hree different reef types around St. John and sampled 
hem monthly with a random point visual technique 
Bohnsack and Bannerot 1986). We censused fishes in 
he two predominant zones present on the fringing reef 
ystem within the park, the upper forereef and lower 
orereeef. 

Census data demonstrated that the abundance of all 
ish species declined at the monitoring sites as a result 
f Hurricane Hugo and remained depressed for the 
ext three months (Fig. 1). Some herbivorous fishes 

(primarily surgeonfishes) significantly increased fol­
lowing the storm, probably 1n response to the enor­
mous increase in algal grow1h (Mann-Whitney U Test, 
P<0.001). 

Most species showed substantial recovery during 
the first year following Hurricane Hugo (e.g., parrot­
fishes, Fig. 1). Although total fish abundance has 
returned to pre-storm levels, the proportion of the sur­
geonfishes was greater one year after the storm than 
before it (Fig. 1). There herbivorous fishes have main­
tained much greater abundance compared to pre­
storm levels. 

A few species, such as planktivorous fishes (e.g., 
Chromis spp.) were greatly affected by the storm and 
have shown very slow recovery. The abundance of 
most species is dominated by juveniles. 

The storm had a varied effect on different fish spe­
cies within the study area. Most larger species were 
probably displaced from the shallow water monitoring 
sites to deeper reefs as previously observed by Walsh 
(1983) for a reef in Hawaii. Predation of small indi­
viduals due to habitat loss and displacement was also 
certainly an important factor. Declines in abundance, 
habitat shifts and behavioral changes in many species 
were observed during the first month following the 
storm, as described in previous investigations (Wood­
ley et al. 1981 , Kaufman 1983, Walsh 1983). Displaced 
species appeared to redistribute themselves during 
the several weeks following the storm. The redistribu­
tion of fishes and colonization by juveniles contributed 
to recovery in abundance of most species during the 6 
months after Hugo. 

Storm-generated change in coral assemblages in 
exposed sites, especially the decrease in topographic 
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complexity, decreased the amount of shelter available 
for many fish species, especially cryptic species, 
t of Coral Ree
slands Nationa
 as basslets, cardinalfishes, blennies and gobies, 
for recently-recruited juveniles. The loss of topo­
hic complexity and decline in living coral cover 
 favor the abundance of larger, schooling her­
ous fishes and turf-tending damselfishes living in 
oral rubble. The effect of the hurricane on reef fish 
mblages was most pronounced in areas where 
ching corals (particularly, elkhorn and stag horn) 
iously comprised the structure of the reef and 
ter for fishes was dramatically reduced. The slow 
very of some planktivorous species may be due to 
ced recruitment or slow recovery of the associ­
 plankton community, which has been shown to 
ge following major storms (Woodley et al. 1981). 

What's in the Future? 
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Data are presented log-transformed (LN X + 1 ). Parrotfishes a
spp. are planktivorous damselfishes. Vertical line represents
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tion of the best methods for monitoring reef fishes. We 
l continue to sample different habitats and to evaluate 
rious methods to provide a more complete view of the 
es and fisheries within the park and surrounding 

elf area. Many questions may not be answered until 
 have accumulated several years of data. We can 
pect natural fluctuations in species abundances, but 
 may see shifts in species dominance based on suc­
ssful recruitment, changes in ecological and 
eanographic conditions, and human influence. 
One of our greatest concerns is the effect of com­
rcial, artisanal, and sport fishing on fi sh 

semblages within the park. We look forward to coop­
ting with the National Park Service on a major fish­

es project to begin this year. 
though we have been able to observe the local 
t of a major storm, we need a more thorough 
rstanding of coral reef fish ecology and a determi-
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Dr. Beets is Chief of Fisheries, U.S. V.I. Division of 

Fish and Wildlife. 
(Literature cited on page 11} 
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 date of Hurricane. 
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