A Comparison of Reef Check and SOS Ocean Pulse Coral Reef
Monitoring Methods
Save Our Seas Internship Project: Summer 2007
Christina Comfort, Connecticut College 2008
Introduction
Hanalei Bay is an historic site for coral reef monitoring worldwide. The first-ever Reef Check
was carried out here, facilitated by Save Our Seas in 1997. June 2007 was the 10th anniversary of Reef
Check, and Reef Check revisited Hanalei Bay for a 10-year anniversary survey. Many other
organizations, both Federal and NGO, participated in the survey & work diligently on marine
conservation efforts in Hanalei.
Save Our Seas is involved in coral reef monitoring in Hawai’i, and our “Ocean Pulse”
monitoring protocol is compatible with Reef Check (and REEF) surveys. However, Reef Check’s survey
method is based on the abundance of a few indicator species of fish and invertebrates, and Ocean Pulse
is a much more detailed survey. There are clear benefits to each survey method: Reef Check is easy to
learn and volunteer-friendly, while Ocean Pulse provides a clearer picture of the whole ecosystem.
Summer 2007 I worked primarily with the Ocean Pulse survey method. I carried out eight
surveys in Hanalei Bay for a total of 16 replicates, and analyzed each type of data (substrate,
invertebrates, and fish) by both Ocean Pulse and Reef Check methods. The objective was to determine
how the difference in survey methods affects the conclusions we reach about the reef. In other words,
how well do the Reef Check indicator species provide us with data in the Hanalei Bay reef ecosystem
specifically? Are more detailed survey methods valuable and necessary for effective monitoring in
Hawaii’s unique environment, or are Reef Check’s indicator species sufficient to track changes in the
local reef ecosystems?
Methods
The surveys were carried out using SOS Ocean Pulse methods throughout the month of July.
50m transects were surveyed in 8 different locations in the bay (Figure 1). The locations were all off the
Princeville Resort Beach – an area of high tourist impact. GPS locations were noted whenever possible
(Table 1). Each 50m transect contains two 20m replicates: 0-20m and 25-45m.

Figure 1. Aerial shot of
Princeville Beach
(GoogleEarth) showing
approximate location of
transect line surveys. Each
yellow line represents a belt
transect 5m by 50m. Three
transects were oriented N-S, and
five were oriented E-W. The sites
were slightly offshore and subject
to tourist snorkeling during the
summer, heavy wave action in the
winter months, and various
sources of pollution.

Fish – 5x50m belt transect
To begin the fish survey, the transect line was allowed to sit for 15 minutes without interference.
Then, I swam slowly along the transect, recording each
fish that passed within 2.5m of each side of the transect
line and in the water column. Reef Check methods record
only a few fish that are relatively rare to spot on a
transect line, but are indicative of various impacts to the
system. Moray eels, jacks, and peacock grouper numbers
are indicative of fishing impacts; butterflyfish and
parrotfish of coral predation; yellow tang of aquarium trade impacts; and bluestripe snapper is an
introduced species. Ocean Pulse records all of these organisms and many others including herbivores
such as wrasse, damselfish, and surgeonfish and then can distribute the data to both Reef Check and
REEF. REEF Fish surveys are also accomplished at this time both on the transect line and in a free
swim around the line.
Invertebrates – 5x50m belt transect
Invertebrates were counted along the same 50m belt transect, 2.5m on each side of the transect.
Reef Check focuses on several species of Diadema sea urchin, red pencil urchins, crown of thorns sea
stars, triton’s trumpet, cowries, coral shrimp, and lobster. Ocean Pulse records many additional species
of echinoderms, including sea cucumbers and rock boring urchins, along with several types of mollusks
and a variety of invertebrates from different phyla.

Substrate – 50m Line Transect
For the substrate survey, I swam along the 50m transect line, recording the substrate type every
half meter (.5m) on the two replicate segments for a total of 80 data points. Reef Check and Ocean Pulse
have the same general substrate categories, including hard coral, soft coral, rock, and algae. Ocean Pulse
expands the survey to include specific species of hard and soft coral, and in my surveys I recorded algae
as red, brown, green, or blue-green. Ocean Pulse also records turf algae and coralline algae as distinct
substrates from rock.

Results and Analysis
Fish Surveys

Figure 2. Fish survey showing only Reef Check species. Fish were actually calculated
from the sum of the two replicates on each transect, so this chart shows the average
abundance of species per 50m belt transect. As shown on this graph, butterflyfish are the
most abundant organism, with an average of two every 50m. Peacock grouper are
relatively abundant, but other fishing-indicator species such as goatfish and eels are very
low. Fishing impact is still relatively high according to this data. Talking to local

community members, I found that peacock grouper fishing has become less popular due
to its association with ciguatera poisoning. However, parrotfish are a popular catch for
subsistence fishermen, and the fishing impact can be seen in the graph, with a very low
abundance of parrotfish on the transect lines.
Figure 3 shows the same information gathered from the Reef Check survey integrated
with the expanded Ocean Pulse species survey. The Reef Check species were surveyed at
the species level in butterflyfish and goatfish. Many other fish were surveyed as well,
including the most abundant surgeonfish and wrasse. The most abundant fish was the
brown surgeonfish, followed by the endemic saddle wrasse. Damselfish were also
common. These groups of herbivorous fish play a large role in algae grazing, which is an
important factor when looking at substrate composition.

Figure 3. SOS Ocean Pulse survey of fish in Hanalei Bay.
Fish were recorded on eight different belt transects of 5mx50m.

Invertebrate Surveys
The Reef Check graph shows that only
Diadema urchins, pencil urchins, and
cowries were observed on any of the 16
replicates. Diadema urchins were the most
common of those, but with an average of
only 1.6 Diadema per replicate, they should
not be considered abundant. The lack of
lobsters is indicative of a high fishing impact
in the area, and the general low numbers of
invertebrates show that the ecosystem is
probably not completely healthy.

Figure 4. Mean abundance of invertebrates on 16 20m replicates, using Reef
Check organisms only.

The Ocean Pulse graph shows the additional data that sea cucumbers and mollusks other
than Tritons and cowries have a relatively significant presence in the ecosystem. Most
importantly, the Ocean Pulse data shows the overwhelming dominance of the rock boring
urchin. Since the rock boring urchin uses its tooth like Aristotle’s lantern structure to
create holes in the reef, the knowledge that this is the most dominant invertebrate other
than coral gives an idea of the structure of the reef. Also, the dominance of this organism
may imply some space competition between rock boring urchins and coral.

Figure 5. Mean abundance of invertebrates on 16 20m replicates, using the Ocean Pulse method.

Substrate Composition
According to this survey method, the reef is largely rocky with 18.47% coral cover (both
hard and soft), which is well below average global coral cover of about 30% in reef
systems (Reef Check). Recent coral bleaching is not a large problem, but fleshy algae is
relatively significant in the ecosystem at about 11.80% of the total cover. Local concerns
about algal overgrowth are relatively high due to the Princeville golf course, which is
situated less than a mile from the reef. Golf course fertilizers have the potential to
damage an ecosystem but importing excess nutrients, and an outbreak of fleshy algae is
one of the results. Judging from this data, the amount of fleshy algae is not much of a
concern at this point. However, Reef Check survey data from 1997 indicated that the
coral cover was much higher at that time (41.25% at 10m and 36.88% at 5m). These
results imply that the reef is currently not as healthy as it was 10 years ago. This
discrepancy may also be a result of more random surveys in this study, compared to the
few selected transect sites used by Reef Check.

Figure 6. Mean percent substrate cover on 16 20m replicates,
graphed using the data from the Reef Check survey method.

In this Ocean Pulse graph, the species distribution of hard coral is displayed. This gives a
better representation of the complexity of the ecosystem. Only six species of coral are
present, but they are distributed relatively evenly. One of the most interesting differences
between this representation of the data and Reef Check’s representation is that here we
can see that turf algae is actually a huge component of the reef substrate. Turf algae is
algae that has been grazed down to just a few millimeters, and this observation actually
correlates well with the Ocean Pulse fish abundance data. Referring back to Figure X, the
high presence of herbivores (likely due in part to the low biomass of predators) could
easily account for the high grazing pressure resulting in the turf algae observed here. This
method also shows the significant coralline algae cover (10.98% on average).

Figure 7. Mean percent substrate cover on 16 20M replicates,
graphed using the data from the Ocean Pulse survey method.

Conclusions
The comparison of these two data methods brings up some important points. As
mentioned earlier, both methods are clearly valuable in different ways – Reef Check for
its simplicity, user-friendliness, and global consistency, and Ocean Pulse for its detail
with respect to a particular ecosystem. A direct comparison of the results of these two
survey methods on the same transects shows that, for the Hanalei Bay ecosystem, the

Reef Check method does not provide much data at all except when looking at the
substrate. The distribution of species at Hanalei Bay largely lies within taxa that are not
used in the Reef Check method, so although we learn about the lack of certain indicator
species and the lack of health in the ecosystem, we do not have much data showing which
groups of species are actually present. Using the targeted and detailed Ocean Pulse
method, we can see the distribution of fish and invertebrate species that are actually
present in the bay, and see much more detail about the substrate composition.
The general conclusions from the Reef Check substrate data show that coral cover
is low and has decreased since 1997. This is the type of data that Reef Check uses to
target areas that may need more attention in terms of more detailed surveys and hopefully
eventually elicit some protection. The Reef Check data also shows that the majority of
the substrate is rocky, which makes sense considering the high wave impact that the area
receives in the winter. Nutrient indicator algae and sand are also significant components
of the substrate. Nutrient indicator algae can be very damaging to the ecosystem in cases
of eutrophication, where the algae can bloom to unhealthy proportions. In Hanalei Bay, it
is important to monitor the pollution and nutient levels within the entire watershed
leading to the bay, which is a large but necessary undertaking for the health of the reef
system. Eutrophication can occur through agricultural or golf course fertilizers, and
leaking septic systems. In the case of the substrate survey, Reef Check and Ocean Pulse
methods provide a similar understanding of the types of substrate, and both are
appropriate for long-term monitoring. Ocean Pulse shows that much of the rocky
substrate is actually covered by grazed-down turf algae, which seems to correspond to the
high number of herbivores present. Also, Ocean Pulse provides some knowledge about
the distribution of coral species present. Since some coral species are early colonizers and
some are secondary colonizers of an area, knowledge of the species distribution can help
to monitor changes in the ecosystem relative to various disturbances, such as storms or
pollution incidents.
The results of this study show that while Reef Check is a very valuable method
for long-term and standardized global monitoring, it is not necessarily effective when
trying to understand an ecosystem. Hanalei Bay is an example of an environment where
Reef Check’s indicator species are not very useful in providing data about the ecosystem

in general, mostly because the biomass of survey species is so low. Using Reef Check in
Hanalei Bay leaves the question: If none of these organisms are present, than what is?
Ocean Pulse is an easy answer to that question, since the survey encompasses a majority
of the taxa that one can see out on the reef. While some of these organisms may be more
or less ecologically significant than others, they show what the ecosystem looks like in
the absence of many of the Reef Check indicator species. This type of data is essential
when trying to understand a system in enough to detail to take protective action. Detailed
marine surveys in combination with water quality data, geophysical data, social research,
and activism will enable the creation of effective marine protected areas and cause a shift
towards healthy and functional ecosystems.
Ultimately it is up to residents and community members to get involved and work to train
each other to recognize negative changes to reef ecosystems and take action accordingly.

