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The Problem
Micronesian Outer islanders have sustainably managed the oceans for centuries, even
millennia. The culture, traditions and livelihoods are intimately linked to the reefs that
surround the islands. However, the future is threatened by rapid environmental and
cultural change.

Islanders recognize a decline in fish populations, and the need to address that. The people
realize that human health, communities, and reefs are experiencing rapid change.
Management is important and monitoring can help assess if that management is working.
Please send us the data that you collect. This will help us inform you about possible
management strategies and results!
Data can be sent to:
Nicole Crane
Nicrane@cabrillo.edu
Jon Rulmal Jr.
jrulmal@gmail.com

We can also be contacted through our website or on Facebook:
OnePeopleOneReef.ucsc.edu
Facebook.com/onepeopleonereef
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What is monitoring and why is it important?
Monitoring means using a standard method to observe changes to the reef or in the fish
catch over time. Those changes can be changes in the numbers and types of fish, changes
in the growth of the coral, changes in sea cucumbers, or other changes. For example, if
there are certain fishing regulations on a section of reef, monitoring can help you tell if
those regulations have led to more fish, more corals or other indicators of recovery. In
other words, you can tell if your efforts are working! Monitoring also helps you to decide
where things could be improved or changed, and to decide what type of management might
be needed.
Because the reef is too big for us to observe everything at all times, sampling must be used.
This means that parts of the reef are observed, instead of the whole reef. For example, on
Ulithi Atoll, some of the methods include using a small white square that is about a half a
meter long on each side, called a quadrat. If enough of those quadrats are used (for
example, 10 or more), then the information from looking at them can help to tell the story
of what is happening on the whole reef.

In Ulithi, communities have started their own monitoring programs. This is a great way for
communities to keep an eye on their reefs, and to help verify if management is working.
This handbook explains some of the monitoring that communities could use, and how to do
it.
**Make sure you collect your data and either enter it into an excel spreadsheet on a
computer, or find a way to get the data sheets to Ulithi (John Rulmal) or Yap so they can be
entered. Send the excel spreadsheet to the US science team and we will help analyze it!
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Monitoring Fish Catches
Definition and purpose: Fish catch monitoring is the systematic and careful collection of
information about fish catch, fishing gear, fishing effort/time, and fishing location. It is
important that everyone collects their data in the same way so that the data can give the
best possible picture of what is happening to the fish populations and the reefs. Catch data
can be used to help determine if, when, and where fish catches are increasing or
decreasing. Data can also tell how many fish are being caught too young, how many males
and females are being caught, and whether they are reproductive at the time they were
caught.
When and where to collect data: As soon as fishing is done, whenever possible.

Requirements:
• Data forms and pencils
• Logbook or notebook
• Fish identification materials (picture book)
• Fish knife
• Measuring tape or ruler (with centimeters, if possible)
• Vial of 95% ethanol (for DNA samples) if possible
• Small scissors
• Camera if available to take pictures of the fish

Step-by-Step Procedure (Note: This may seem like it is time-consuming, but with a bit of
practice it can be done quickly!):
1. Fill in the data sheet at the time of catch with the location where the fish were
caught.

2. When you return to the beach (or in the boat if it is a long trip), fill in the data sheet
with all additional known information (such as time of day the fish were caught,
location, date, weather information, etc.).
3. Sort the catch and determine which fish you will be measuring (if all fish are being
sampled, this step not necessary). If you are measuring a ‘subset’(not all fish) try
and measure a few from each general size class, and please still record the total
catch.
4. Take the fish you want to start with and assign it a number (to be used in Step 9).
Record this number on the data sheet, along with what type of fish it is, and the
other information below.
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5. Measure its total length (TL). This means you measure from the tip of the snout to
the tip of the lower end of the caudal fin (or tail fin) (refer to the diagram on the
next page). Record the measurement (in centimeters if possible) on the data sheet.
Size is extremely important because it can help to determine if a fish is mature.

6. To cut open the fish, insert the tip of the knife at the anus and cut towards the front
of the fish to the pelvic fin, slicing upward instead of down to avoid cutting the
intestines (refer to the picture below). Move the intestines to the side so that the
reproductive organs are visible. Record whether the fish is a male or a female (refer
to page 8 for more information on how to do this).
7. In the condition column, record if the fish is “immature”, “mature – spent”, or
“mature – spawning” (refer to page 8 for more information).

8. Using the small scissors, cut a small piece of the pectoral fin and place it in a vial of
ethanol.

9. Label the vial with the number you recorded in Step 4.

10. Repeat for the remainder of the fish catch.
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Telling the difference between male and female, mature and immature fish
Some fishermen and women in Ulithi have learned how to determine whether the fish they
catch are male or female, and whether they are getting ready to spawn. This data allows
the communities to make decisions on how to best manage fish populations.
When fish are sliced open at the belly to be cleaned and the intestines are moved to the
side, their reproductive organs are visible. The reproductive organs always come in pairs.
In males, the two testes are long with triangular edges. Mature testes have a milky-cream
color, which means they are full of sperm. Males that have just spawned will have testes
that look deflated, smaller, and underdeveloped, and may be more reddish in color.
Immature testes are long, very thin, and almost transparent.

Left: The arrow is pointing to the testes in the male fish (top), and the ovaries of the female fish (bottom), which
are just beginning to form small orange eggs. Right: This female is with eggs. Many eggs will be orange or
reddish.

In females, the paired ovaries usually have a smooth texture. They are also long in shape,
but more rounded. Their color varies from pink to red to yellow or orange, depending on
how mature they are. An immature fish will have pinker and smaller ovaries. If a mature
female fish is getting ready to spawn, you might see small round eggs inside of the ovaries
(they are usually yellow to orange in color).
If the fish is small and the reproductive organs are difficult to determine, it is almost
certainly a juvenile and therefore sexually immature.
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MONITORING CORAL AND ALGAE
Observing Montipora Growth
Picking a permanent study site
Rebar should be placed anywhere Montipora (cabbage coral) can be found growing with an
adjacent clear patch.

Definition and purpose: This method measures the change in distance of a Montipora
colony from a certain location over time. This allows the determination of how fast the
Montipora is growing.
When and where to collect data: Once per month at permanent rebar locations.

Requirements:
● Mask and snorkel
● Underwater slates with attached pencils
● Measuring tape (with centimeters, if possible)
● Fins (Optional)
● Camera if available, to take pictures of the distance. If you are taking pictures, try
and put a reference bar or measuring tape in the picture so distance can be
determined with the photograph
Step-by-Step Procedure:
1. Copy the data sheet on page 11 onto the underwater slate.

2. At the first rebar site, mark (on your data sheet) the location of the rebar and the
location of the coral colony you are measuring in relation to the rebar.

Note: You should be measuring this same measurement every time you collect
your data; this allows you to see how fast the Montipora is growing. If you
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measure the distance to different coral colonies from the rebar, you will be
unable to see any reliable change in the data.
3. Hold the measuring tape from the rebar to the colony you are measuring, and take a
photograph. Don’t forget to make sure your photograph is in focus.

4. Measure the distance from the rebar to the nearest Montipora coral colony (in
centimeters). Start the measurement from the side of the rebar that is closest to the
coral, and stop it at the edge of the colony that is closest to the rebar.
5. Repeat this same measurement three times for accuracy.
6. Record your measurement on the underwater slate.

7. Repeat steps 2 and 3 for the remaining rebar sites (take three of the same
measurements at each location).

8. Copy the data onto the data sheet.

Below is a picture of Montipora (cabbage) coral from Ulithi
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Observing Coral Morphology (shape) – Permanent Quadrats
Definition and purpose: Permanent quadrats are used to measure the rate at which
different species of corals are recruiting and growing at a permanent location on the reef.
This data can help to determine if certain corals are growing in some areas but not others,
which corals grow the fastest, which are struggling, and if corals are recruiting to certain
areas of the reef.
When and where to collect data: Twice per year, at permanent quadrat locations
(marked with rebar).

Choosing Location
Permanent quadrats should be distributed in the same area of the reef flat as the random
quadrat surveys are done (see next section). This should be near the reef crest where the
reef begins to get deep, not shallower than about 5 feet and not deeper than about 20 feet.
Ideally, you should have 6 permanent quadrat locations in this area. At each place where
the quadrat will go, install one (or two if you have the time and the rebar, but one should
work fine) piece of rebar to mark the location (and make sure you write down where it is
so that you can find it again). When you place the quadrat, the rebar should go in the right
corner closest to you (if you are facing the shore), with the bottom of the quadrat situated
parallel to shore. Make sure you place the quadrat the same way each time.
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Requirements:
● Mask and snorkel
● Underwater slates with attached pencils
● Quadrats (0.5-m2)
● Fins (Optional)
● Measuring tape (with centimeters, if possible)
● Camera

Step-by-Step Procedure:
1. Copy the data sheet on page 15 onto your underwater slate.

2. Swim out to your permanent quadrat site (marked by the rebar).
3. Note the number and location of the quadrat on your data sheet.

4. Always start with the same quadrat (make it #1), then move along the other

quadrats: 2,3,4, etc. Do it this way each time so that quadrat #1 is always quadrat
#1, each time you collect data.

5. Place the quadrat over the rebar so that the rebar is in the top right corner, with the

bottom of the quadrat parallel to shore.

6. Use your measuring tape to record the size (in centimeters, if possible) and

morphology (see page 14) of each colony of live coral that is found within the
permanent quadrat. To record the size, measure the diameter (the widest point
across the top) and the height. When you write down your measurements, be sure
to specify which is which! Be very careful to look for new, very small coral colonies.
Make a note on the data sheet if the coral you are measuring is Montipora (or
cabbage coral). Note: the same coral type (species) can have more than one
morphology.

7. Before removing the quadrat, take a photograph of the quadrat from directly above.

Make sure the whole quadrat is in the picture, and don’t forget to double-check your
photo to make sure it is in focus! ** For the photo quadrat, you need to record which
quadrat you are taking a picture of. The best way to do this is to put a slate or
something big enough with the number of the quadrat in the picture.

8. Repeat for each permanent quadrat.

9. Copy the data from the underwater slate to your data sheet.
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Plating
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Coral Morphologies

Montipora

Mounding

Columnar

Branching

Encrusting
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Observing Corals and Algae – Random Quadrats
Definition and purpose: Random quadrats are a method used to estimate the amount of
reef covered by certain bottom living (benthic) life forms (in this case, corals, different
types of algae, cyanobacteria, and various reef substrates). The amount of these lifeforms
on the reef can tell us about reef health.
When and where to collect data: Once per season (four-times per year).
Requirements:
● Mask and snorkel
● Underwater slates with attached pencils
● Quadrats (0.5-m2)
● Fins (Optional)
● Camera

Step-by-Step Procedure:

1. Fill in the name, date, and site location on your data sheet.

2. Swim to the reef crest and make sure you are between 5 and 20 feet deep.

3. Pick a number between 5 and 10. While holding the quadrat directly out in front of

you, swim that number of kicks from your starting point (have each person go in a
different direction). This needs to be as random as possible to cover the full variety
of different habitats. Make sure that you are still over the reef (not the wall) and
then drop the quadrat onto the substrate.

4. Record the percent cover of each benthic life form within the quadrat onto the data

sheet. Note which quadrat number you are on (starting at 1). It does not need to add
up to 100%.

5. Record any crown-of-thorns, sea cucumbers, or crinoids at the top of the data sheet

and note the number of the quadrat they were in.

6. Repeat steps 3 and 4 a total of 9 times. (You should have done a total of 9 readings

by the end of the session.)
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Benthic Lifeforms

Cyanobacteria

(may be black, brown, or green)

Brown Macroalgae

Green Macroalgae

(Can be picked up with fingers. Some may have
different shapes and shades of brown)

(Can be picked up with fingers)

Arrow points to Coralline Algae

Turf Algae

(hard, pink or reddish crusts).
Note: Live coral is also visible.
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Cyanobacteria

(May be black, brown, or green)

(The tiny brown filaments)
Note: The pink is coralline algae.

Benthic Lifeforms

Live coral (This is Pocillopora)

Live coral

Live coral

Live coral surrounded by Montipora

Montipora

Bleached Coral

(White with no living tissue)
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Practicing Percent Cover Estimates

Estimating the percent cover within quadrats can take some getting used to. Use the
images below to practice and get a better idea of what a percentage looks like. This might
help you to become more comfortable with estimating the percentages of corals and
benthic life forms within a quadrat. Use the answers at the bottom of the page to check
your estimates. Some of them might surprise you!

1

Red 17%, Teal 83%
Blue 26%, Teal 74%
3
Red 2%, Teal 98%
4
Blue 41%, Green 15%, Yellow 44%
2
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1

2

3

4

5

6

7

8

5

Blue 14%, Green 79%, Yellow 6%
Red 69%, Green 22%, Blue 9%
7
Red 8%, Blue 10%, Teal 57%, Green 24%
8
Blue 8%, Light Blue 17%, Green 63%, Yellow 12%
6
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Observing Sea Cucumbers
Definition and purpose: This survey is used to estimate the numbers of sea cucumbers
on the reef flats. This information can help determine the health of the stock – how many
sea cucumbers there are, and whether it may be possible to develop a fishery for them.

When and where: Once per season (four times per year) in front of the men’s house, the
resort, and the landing area, and other areas of interest.
Requirements:
● Mask & snorkel
● 10-m transect line (1)
● Underwater slates with attached pencil (2)
● Weights (2)
● Plastic ruler (with centimeters, if possible) (2)
● 1-meter piece of PVC pipe (2)
● Data sheet
● Fins (optional)

Step-By-Step Procedure:
1. Tie the fishing weights to each end of the transect line in such a way that there is
exactly 10 meters between them.
2.
3.

4.
5.

6.

7.
8.
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Copy the data sheet onto the two underwater slates.

Record the location, depth, and estimated distance from shore (in meters) of the
survey site.
Lay the transect line at an area of relatively uniform depth, vertical to the shore.

With each person at the beginning of the start of the transect line (one person on
the right side and one person on the left side), begin by holding out the 1-m PVC
pipe directly in front of you.

Begin swimming, with each person counting all of the sea cucumbers in the three
different categories on the data sheet (black spiky, black/brown smooth, and
other) along the 10-meter transect that fall underneath the 1-m PVC pipe.
Write down the total sea cucumbers in each category.

Repeat the process in the opposite direction along the transect line. This time,
instead of counting the sea cucumbers, use the ruler to measure the size of each
individual sea cucumber (in centimeters if possible), noting the size and which
category each belongs to (black spiky, black/brown smooth, and other) on the data

9.

sheet. While doing this, take pictures that are not black spiky or black/brown
smooth.
Repeat 2-3 times in the same general area.

Note: When measuring the sea cucumbers, it does not have to be exact. When sea
cucumbers are touched, they will shrink. It is best to hold a ruler up in front of the
sea cucumber and estimate their length to the nearest centimeter.

Conclusion: Monitoring is really for you to be able to determine if your methods and
management are successful, and for you to be able to detect and follow changes on the
reef. If you are aware of changes, and are able to document or show those changes with
the data you collect, you will be in a stronger position to make a case that your
communities need assistance to manage your resources. It will also inform you if you
need to make changes in how you are managing the fishing. Our science team, and
others who have received training (such as on Ulithi) are available to help you set up
your monitoring, and to analyze your data. The more careful and accurate you are with
data collection, the easier it will be for us to analyze the data and share the results with
you – and the more useful the data will be. Document your methods (write everything
down). The more information we have the easier it is to inform you.

Good Luck! Hofagie Laamle!!
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