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INTRODUCTION
On July 27, 2013, during a local squall, the fishing vessel, number CT4‐2673‐BJ4673, ran aground on
Ngerderrak reef, which is located near Malakal Harbor. The ship ran aground along the edge of the
Kesebekuu Channel (Figure 1). The fishing vessel was pulled off the reef by nightfall the same day.
The Koror State Department of Conservation and Law Enforcement requested assistance from the Palau
International Coral Reef Center (PICRC) to assess the damage to the area. Members of the research
team from PICRC included Robert Van Woesik, Kevin Polloi, Adelle Lukes Isechal, Victor Nestor, Shirley
Koshiba, Dawnette Olsudong, and Laura Crews.

Figure 1. Map of the Ngederrak Reef showing the location of the grounding along the Kesebekuu
Channel. (Aerial Photo ‐ Google, 2013)
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METHODS:
Qualitative surveys were done using photo transects on July 30, 2013. Five 20 meter (m) transects were
placed at both the impacted area and in a reference area. The reference area was located approximately
50 m north of the impact site, along the same reef. Photos were taken with a one square meter photo
quadrat. Photos were taken every one meter along each transect line.
In the PICRC laboratory, the images were analyzed using CPCe 3.6. This program selects 20 random
points on each image then compiles the data into a spreadsheet which calculates percentages of each
variable of interest. The images were analyzed for substrate coverage as well as coverage of typical
corals along the reef (Figure 2).

Coral Genera
Acropora
Ctenactis
Goniastrea
Millepora
Montipora
Favia
Pocillopora
Porites
Porites‐massive
Porites rus

Figure 2. This list shows the coral genera that were surveyed in the assessment.
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RESULTS:
The area where the vessel ran aground is located along the southern channel (Kesebekuu) of Ngederrak
Reef. The substrate along the channel consists primarily of corals, loose rubble and sand. The soft
substrate allowed the ship to plow an approximately 250‐foot long path into the reef slope, resulting in
considerable damage to the reef. Figure 3 shows a portion of the area where the ship ran aground onto
the reef. Figure 4 is an image of the area immediately adjacent to the grounding site used as a reference
area.

Figure 3. A portion of the reef directly impacted by the ship grounding.
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Figure 4. Image of the typical coral cover in the reference area located adjacent to the impacted site.

There was about a 42% reduction of coral cover compared with the reference area (Figure 5).
Immediately adjacent to the impact site, coral colonies were partially covered in sand as a result of the
grounding event (Figure 6). Even though the change in sand and carbonate cover was not statistically
significant, the amount of rubble had significantly increased by about 49% (Figure 7).
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Figure 5. This graph shows the difference in coverage (%) between the reference area and the impacted
area.
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Figure 6. This image shows coral colonies covered with sand that was redistributed by the grounding
event.
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Figure 7. This graph depicts the difference in benthic composition in the affected area (green) and the
reference site (blue).

All coral genera were affected by the ship grounding event (Figure 8). Based on our comparison
between the impacted and reference areas, it appears that the total coverage of the dominant species,
Porites rus, was reduced by approximately 18%. Coverage of all other Porites species was reduced by
11%. Acropora and Millepora were reduced by about 5% and 6%, respectively. The Montipora corals
were the least affected with only about a <0.2% reduction.
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Figure 8. This figure shows the difference in the coverage by genera in the impacted and reference sites.

CONCLUSION:
The grounding of the fishing vessel caused significant damage to the Ngederrak Reef. Although the
damage is localized to a 250‐ft swath, where the grounding occurred, what was once a coral‐dominated
reef (with over 60% coral cover) has been converted to an area covered by coral rubble (with few live
corals). The ship also destroyed a previously stable foundation that is necessary for coral growth.
Such a dramatic decrease in coral coverage may take a long time to recover and will depend on
successful recruiment and the stability of the reef necessary for recruitment. The existing unstable
substrate may require human intervention to create a more solid substrate to facilitate the recovery
process. The recovery process will need to be monitored and documented.
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Ngederrak Reef is a legislated protected area by Koror State and has been incorporated in the national
Protected Areas Network. It is situated in between two navigational channels and Malakal Harbor and
will continue to be vulnerable to grounding incidences. It is recommended that management actions be
taken to facilitate safer navigation through the area in order to prevent potential groundings in the
future.
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