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Fig. 4. White pox on an elkhorn 
coral at Crab Cove. 

Fig. 5. Fragments (broken branches) from 
an elkhorn coral. 

Fig. 6. Coral-eating snails (Coralliophila abbreviata) leave predation 
scars (bright white areas) on elkhorn coral. 

Fig. 7. The threespot damsel (Stegastes planifrons) bites live coral, 
resulting in "chimneys" with turf algae. 
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Fig. 8. An elkhorn coral recruit (from sexual reproduction) growing in Crab Cove. 
This small colony is less than 10 cm across. 
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Paul C. Sikkel, PhD., Hatfield Marine Science Center, Newport, OR and 
Department of Biology, Murray State University, Murray, KY 

Summary of activities: Guana Island Marine Science Program 2004-2005 

During July of 2004, I visited Guana Island for two days to survey sites in 
preparation for a study on the relationship between habitat and parasite loads 
(primarily gnathiid isopods) in Caribbean reef fishes (primarily damselfishes). I 
surveyed reefs in Muskmellon Bay and White Bay and found the sites suitable for 
the proposed study. Due to a job change, I was unable to return to Guana in 
2005. Also, in Spring of 2005, I received a grant from U.S. Virgin Islands NSF 
EPSCoR to conduct a study similar to the one I originally proposed for Guana 
Island. However, this study was broader in focus than the original study. In 
particular, it focused on other, more exploited/managed fish species, and 
included among reef comparisons. It also included parasitic monogeneans that 
are believed to be influenced by water/habitat quality. 

As a first step in assessing among-site variation in parasite infestation, we 
quantified monogenean loads (Fig. 1) in Ocean Surgeonfish (Acanthurus 
bahianus) and Blue Tang (Acanthurus coeruleus, Fig. 2) among four sites in the 
U.S and British Virgin Islands. These sites included Lameshur Bay, St. John, 
Brewers Bay, St. Thomas, Flat Cay, St. Thomas, and Muskmelon Bay, Guana 
Island. These sites were chosen for their abundance of surgeonfish, variation in 
gross habitat features, and our ability to easily access them. All sampling was 
conducted from July through October 2005. In August of 2005, my collaborators, 
Dr. Donna Nemeth and Ms. Amber McCammon visited Guana Island for three 
days to collect surgeonfishes from Muskmelon Bay. Because of the difficulty of 
collecting fish during the day, most fish were collected from their nocturnal 
shelter holes. All fish were collected with nets. In the laboratory, fish were 
anesthetized using clove oil, "dipped" in freshwater for 5 min, placed in fresh 
seawater for recovery, and later released to the site of capture. We filtered the 
water through plankton mesh, rinsed the filtrate into petrie dishes, and counted 
monogeneans under a dissecting scope. Counting was facilitated by adding red 
food coloring that was absorbed by the monogeneans. 

Among all sites, of the 63 A. bahianus collected, only two had parasitic 
monogeneans (one each). In contrast, 47 of 80 A. coeruleus were infected (1-28 
each). These species represent a new host record for the parasite Neobenedenia 
melleni (E. Williams, Pers. Comm.). This highly significant difference between 
species (chi-square, p < 0.001) was not due to the larger body size of the latter 
as A. bahianus averaged over 2 cm longer (t = 3.70, df = 141, P = 0.001). The 
difference also maintains even where comparisons are limited to the two sites 
where both species were common and where most A. coeruleus were infected 
(Lameshur and Brewers bays). Because of the highly significant between
species difference (chi-square, p < 0.01), we limited among-site comparison to A. 
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coeruleus. We found significant variation among sites (Kruskal-Wallis test = 
31 .83, P < 0.001). Parasite loads averaged highest at the Guana Island site (Fig. 
3), with 15 of 20 fish infected (median = 5 parasites per fish, range = 1-28). At the 
other extreme, only three of 35 fish collected at Flat Cay were infected by 1-2 
parasites each. While fish size differed significantly among sites (F = 13.20, df = 
3, 139, P < 0.001), fish from Guana Island ,where parasite loads were highest, 
averaged 3 cm smaller than fish from other sites (p < 0.01, Fishers LSD). In 
comparison, fish from the site with the lowest loads (Flat Cay) were smallest, 
although not significantly so ( p > 0.07). Thus, differences in parasite load among 
A. coeruleus were not an artifact of differences in body size. 

These results indicate strong among-site variation in loads of parasitic 
monogeneans. By sampling a broader range of sites and quantifying local habitat 
characteristics, we aim to identify the habitat variables that best predict parasite 
loads in A. coeruleus. We hypothesize that between-species differences are 
attributable to differences in habitat use within reefs. We aim to test this, along 
with the alternative hypotheses that differences are attributable to differences in 
susceptibility to parasites and/or differences in the amount of interaction with 
cleaners. 

Figures 

Figure 1. A parasitic monogenean Neobenedenia sp. 

Figure 2. Blue tang schooling over reef. 
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Figure 3. Box and whisker plot of the number of parasitic monogeneans per A. 
coeruleus collected from four sites in the U.S. and British Virgin Islands. 
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Large Boat Damages Coral Reef in BVI Fisheries Protected Area 
Written by Lianna Jarecki, July 11,2004 

Published in the BVI Beacon, the BVI Standpoint, and on the web at 
http://www .irf.org/ guanareefdamage.html 

Massive damage was inflicted upon one of the BVI's most beautiful coral reefs in a quiet 
incident last month. Sadly such incidents will continue to occur with even greater 
cumulative impact as the BVI invites mega-yachts to our waters. 

On July i h the Holo Kai, a ship of 165 feet in length, sailed into Muskmelon Bay on 
Guana Island, where it dropped two very large bow anchors in a small patch of sand, then 
backed up as it layed out 150 feet of heavy chain across the coral reef and finally placed a 
third, stern anchor with heavy chain lying across a deeper part of the coral reef. 
Muskmelon Bay, because of its healthy coral reef and abundant fish populations, is a 
recently-declared Fishing Priority Area, a popular dive site, and, as a result of the new 
Fisheries Regulations, a site where any anchoring is illegal. Smaller boats anchoring and 
causing damage in Muskmelon Bay and other protected marine areas mostly go 
unreported, but marine scientists on Guana observed the Holo Kai's position the morning 
after it anchored in Muskmelon Bay and reported the event to the Conservation and 
Fisheries Department. These scientists had surveyed coral reefs in this same area only 
two days earlier and knew that the ship was positioned over a healthy and diverse 
community of large corals. In fact, the coral reef at this site has been monitored annually 
since 1992, providing abundant evidence for its long-term vitality. This pre-existing 
information on the state of the reef provided a rare opportunity to predsely determine the 
destructive effects of anchoring. 

Though the ship departed early on the morning of July 81
\ the marine scientists had 

located its position in the water and found a correspondingly large area of severely 
damaged coral reef. Brain corals the size of large boulders were severely scraped; 
medium-sized and smaller coral heads were broken or completely overturned; sea fans 
and soft corals were flattened. The most visually dramatic damage was evident in broken 
columns of pillar coral that stood three feet high the day before. Photographs of this 
damage can be viewed on the internet at http://www.irf.org/guanareefdamage.html. 

The area of continuous damage caused by the Holo Kai anchors measured 30,000 square 
feet, more than 2/3 of an acre. Broken corals and sea fans covered roughly one-third of 
the bottom within this area. Virtually all of the large coral colonies were overturned or 
broken and are now dying. The incidence of damaged corals inside this area was more 
than ten times that recorded in nearby areas, where some coral damage may be due to the 
anchors and chains of charter yachts, representing another point of concern. The potential 
for recovery from such damage is low because corals grow extremely slowly (most grow 
less than Y2 inch per year) . 

Several countries have begun to fine boats for causing damage to reefs. The Belize 
government, for example, charged a fine of $75,000 for each of two incidents of anchor 
damage in 1997, one caused by a 282-foot sailing ship and the other by a 185-foot 
schooner. The Windspirit paid $350,000 to the US government in a court settlement after 
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it dragged anchor in 1988 across a reef in the Virgin Islands National Park, St. John. 
Fourteen years later, biologists from the VI National Park found no sign of corals 
recovering or re-growing in the damaged area .. 

The damage at Muskmelon Bay occurred despite the fact that the captain of the Holo Kai 
thought that he had taken all precautions to avoid environmental damage--checked the 
charts for any indication of a no-anchoring zone or protected area (these are not cUlTently 
indicated on any BVI charts); used sonar to determine the nature of the bottom, which 
showed up as "rock" (much of the hard ground in BVI waters is the living "rock" 
produced by corals, but he and many other visiting captains are not aware of this); placed 
his two bow anchors in sand (but did not concern himself with the heavy chain between 
the anchors and his ship). The mission of the Holo Kai in the BVI was one of 
conservation and research, and the captain was very concerned about the damage he had 
caused when notified. 

In the case of the Holo Kai, a simple indication of the location of Fisheries Priority Areas 
and Marine Protected Areas on charts or other documents given to captains when they 
check in at Customs would have prevented this particular tragic incident. But, at present 
there is no organised effort to disseminate such information effectively. Furthermore, 
there are many sensitive reef and seagrass areas in the BVI that are not afforded special 
protective designations. Large boat anchors can destroy these areas in a few hours. 

We are therefore faced with an impending tragedy as the BVI makes plans to 
accommodate mega-yachts. Mega-yachts are too large to use the existing moorings 
system, which accommodates boats up to 60 feet in length. The incident of the Holo Kai 
should be taken as an urgent warning that the BVI must find the means to control boat 
anchoring and limit anchoring to large sandy areas where the potential damage to our 
marine resources is low. Healthy coral reefs, such as Muskmelon Bay, are too valuable 
to the BVI to allow their destruction by uncontrolled visitation. 
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