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Thank you to the People of the Yap Neighboring Islands, and especially to the communities of Ulithi: They 
are doing things few others are doing to protect and manage their resources: developing plans and 
actions themselves with support from local and western science teams. They are taking the critical steps 
towards sustainable resources, sustainable communities, and cultural preservation. Let’s take this across 
all the islands! 
 
**Please note that many of the data here are are preliminary data (they have not been fully analyzed yet), 
but we wanted to be able to show trends.  We have collected so much data we will need to produce 
several reports to show it all.  We are working on that. 
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INTRODUCTION 
Food security, environmental health, and cultural strength are all connected. For small islands, where 
people depend on their ocean for resources, the coral reefs are central. Healthy reefs mean healthy 
people – able to govern, celebrate tradition and culture, and thrive. Healthy reefs can support many fish, 
which support the people who eat them, and the reefs they live on. To maintain healthy reefs, healthy 
fish, and healthy people, management of fishing is required. The challenge is in determining the best 
management, and getting the information needed to decide what is best.  The One People One Reef 
program has been studying the reefs and fish of Ulithi with one main goal: to provide information to the 
people to help them manage these resources. 

In the outer islands of Yap and Chuuk, traditional management practices have worked well for centuries. 
More recently, however, traditional practices for reef management on some islands have not been fully 
enforced, or have stopped completely, and fishing methods have changed on many islands. These 
changes, along with a changing climate, have created problems for some reefs, lowering their resiliency 
(making them less healthy) and the biomass of fish they contain (fewer and smaller fish). But with better 
knowledge about the reef and how the amount and types of fishing and other activities impact them, 
local communities can re-create management practices that allow both nature and culture to thrive. This 
benefits the people, and future generations. 

In this document, we share practices, many of which are from the collaborative efforts on Ulithi Atoll, 
where local and Western science teams have been working with community leaders, fishers, youth and 
others to try and improve reef management. Reef owners, leaders, fishers and managers on Ulithi have 
been trying new (and renewed) management techniques, and have helped collect data and information 
along with the US science teams so that we can learn about fishing pressure and how to better manage. 
We have also talked with many community members and leaders about some of the concerns, and how 
management and fishing has changed over the years. Following is what we have learned. 

 

SECTION 1: ULITHI COMMUNITY FEEDBACK  
Through interviews, community meetings, focus group discussions and workshops, we have learned the 
following: 

1. Young people have become more disconnected from marine resource management and the taboos 
and practices that were once commonly used. This has led to more young people not ‘following’ all of 
the ‘rules’. 

2. This has also led to some of the important knowledge around management not being passed to 
younger people, so they are not as aware of good management practices, or why some taboos are (or 
were) enforced. 
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3. Community leaders, chiefs and reef owners have lost some of their enforcement ‘strength’, and some 
community members do not follow the ‘rules’ or recommendations of the chiefs and reef owners, 
which makes management more difficult. 

4. The drinking of Tuba (and other alcohol) has become a problem in some communities, contributing to 
the above issues. 

5. Youth leaving their communities (for school or other reasons) has led to some disconnect – when 
they return they are not always as aware of some of the problems or how to address them. 

6. People want to learn more about their reefs – why these problems are happening, and what to be 
aware of in the future, how they can better manage (what they can do about it), and how their reefs 
are changing. 

7. Methods of fishing have changed, with some ‘newer’ methods having a big impact on the catch. 
Examples are cast-nets catching nearshore surgeonfish (e,g., holach) spear guns at night targeting 
male parrotfish (e.g., mau), and daytime spear guns catching many algae eating (herbivorous) fish 
such as (morfach). See section 2 for more on why this can be a problem. 

THE VALUE OF TRADITIONAL MANAGEMENT PRACTICES AND TABOOS 
The community has described many management practices and taboos that were used in the ‘old’ days 
that are not being used anymore, yet we have found that those practices provide protections that are 
supported scientifically, and that support the people and the reefs.  

 Examples:  

Traditional practice Scientific support 

Taboos of season for 
collecting turtle eggs 

Collecting eggs early in the season such as May-early June has a smaller 
impact on turtle populations since many of the early eggs don’t survive 
because they are dug up by other turtles coming to the beach. 

Closure of reefs following a 
death 

Still a practice, but often for less time or sometimes not at all.  The 
closure of reefs is important to giving it a break from fishing and 
allowing fish populations to increase. 

Checking a catch of fish 
when it comes to the beach 

This practice has been stopped on many islands.  It used to allow reef 
owners and Chiefs to ‘keep track’ of the fish caught, and that helps 
inform management decisions. 

Reserving large grouper for 
certain families 

This limits the catch of grouper, especially of the large ones. Grouper 
change sex as they grow older and the large ones are the females that 
produce by far the most egg, providing the babies to grow big in the 
future. 

 

These taboos, and many others, were an important part of management, and as they break down, the 
resources that people depend on begin to decline.
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Ulithi Community suggestions to improve management 

• It has been productive on Ulithi atoll to involve youth in the planning and implementation of 
marine management. They have been involved in collecting the data, in discussing management 
with community leaders, and meetings with the science teams. Involving youth as much as 
possible and empowering them to be a part of the vital process of marine management is critical. 

• Schools at all levels, from elementary through high school could benefit from curriculum directed 
at marine management, ecology of western pacific reefs, traditional management practices, and 
successful management examples. This will help to engage the youth early on with management 
and why it is so important, and will encourage some to pursue management training. 

• Communities could discuss issues surrounding alcohol, and ways to reduce its use where 
necessary. This could include direct help for individuals with alcohol dependency. 

• In general, community leaders could stress the importance of marine management, and why it is 
so vital to the sustainability of outer island people and their lives. 

• Communities need access to more and better information about their reefs, and how they are 
changing. Western science teams, in collaboration with local science teams, can provide support 
by collecting and analyzing data (using modern science technologies and techniques in 
combination with local knowledge and traditions). They can share their knowledge with 
communities and help identify what is causing problems on the reefs so communities can better 
manage. 

• Using traditional and existing management, communities could consider more impactful 
(potentially problematic) fishing techniques and develop management for those. Examples would 
be specific management for spear guns, nets, time of day to fish, which fish can or cannot be 
caught, and seasons for fishing certain fish (See Section 2 and 3). 
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SECTION 2: FISH AND FISHERIES 

SECTION 2A: WHAT WE HAVE LEARNED FROM DATA COLLECTED ON FISH THAT ARE CAUGHT (FISHERY 

LANDINGS) FROM ULITHI 
If communities collect data on the fish they catch, they can get important information about how they are 
fishing, which can help better manage the reefs and fish. This information can help determine best times 
to fish or not fish for certain species, if too many of one kind of fish are being caught, and what gear is 
catching which fish, so decisions can be made about possible gear restrictions or time of day. 

 
Fishing gear used 
 

 

 

Most of the fish on Ulithi (Falalop, Asor, Federai 
and Mog Mog reported catch of fish) are caught 
using hook and line, but many are caught using 
spears (see the problems with that below).  This 
is important information to know because each 
gear type has a different impact on fish (see 
below). When we first started working together, 
that was reversed and more than 50% of the fish 
were caught using spears. We think that 
reducing the use of spears has had a positive 
effect and has helped to increase the fish on the 
reefs. 
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The impacts of different fishing methods 
The graphs below show the different kinds of fish (Ulithian and common names) caught with 3 kinds of 
fishing gear.  

 

Speargun	
Bulgalai-Orange	spine	unicorn	
Mor-Mimic	surgeon	
Felang-Blue	banded	surgeon	
Morfach-Orange	banded	surgeon	
Mool-Soldier	fish	
Dilmow-Bullet	head	parrot	
Haliy-Grouper	
Maow-Parrotfish	
Ucha-Tan	face	parrot	
Morlagai-Epaulette	surgeon	

Bulgalai	
		26%	

Hook	and	Line	
Rogrog-Tepmesol-Orange	cheek	Emperor	
Taptor-	Black	blotch	Emperor	
Metacha-Humpback	snapper	
Hadeg-Yellow	lip	emperor	
Taguryoch-Yellow	spot	emperor	
T'at-Blue	line	snapper	
Chilbod-Blue	jobfish	
Reel-Chub	
Bela-Lyretail	grouper	

Cast	Net	
Golach-Manini	
Palyaw-Flagtail	
Reel-Chub	
Solobe-Sergeant	damsel	
L'eg-Rabbitfish	
Yoi-Grey	Mullet	
Yomai-Yellowfin	goatfish	
Maow-Parrotfish	
Holat-	sharpnose	mullet	

Rogrog	
			70%	

Golach	
			71%	

Mor	

Felang	

Taptor	

Metacha	
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Cast (throw) nets target the herbivorous holach (golach) and the rel (reel), especially the young ones, 
which can be a problem.  But if it is monitored, then decisions can be made to limit nets or close areas for 
a time. 

Hook and line targets the emperors and snappers (which have very specific breeding habits in large 
groups during certain time of the year, and pressure on them could be avoided by not catching too many 
at the time when they are reproducing). 

Spear gun The majority of fish caught on a regular basis on Ulithi used to be spear gun, now it is hook and 
line which may be a good change.  Spears target the herbivorous (algae eating) fishes (often the bigger 
ones, including male parrotfish), which can be a problem for the reefs because these fish eat algae (and 
so keep reefs clean). When too many of these fish are caught, the reefs become too filled with algae, 
corals can’t grow well, and these changes cause fish to leave or to decrease.  These changes often mean 
less food for people. 

1. Spear-fishing targets algae-eating fish 
Like many other regions of Micronesia, the landings data from Ulithi Atoll show a large number of 
herbivorous (algae eating) fish caught. This includes surgeonfish (morfach, felang) and parrotfish 
(mau). By better managing how these fish are caught (mostly by spear), communities can keep 
both the fish and the reefs healthier. These fish have a critical role on the reefs – they eat algae. 
Too much algae kills corals (and keeps baby corals from settling on reefs). Fishes prefer reefs that 
have a healthy coral cover. So these algae-eating fish are part of what keep reefs healthy which 
can support more fish.   
 

2. Most fishing on Ulithi is done on reefs, but more fishing offshore in blue water may be helpful 
Most of the fish caught are caught near or on reefs.  These reefs are limited in size and 
surrounded by very deep water.  If the reefs are overfished they can easily become less healthy, 
and support fewer fish. Using fish aggregating devices (FADs) and other attracting devices can 
increase catch of pelagic fishes (that are caught further offshore) like dedal and skipjack tuna 
(harngap). Catching these fish does not impact the reef and targeting them may be a good 
strategy for outer islanders (especially using FADs). 
 

3. Parrotfish change sex 
Many parrotfish (such as mau) that are targeted are the males (colorful ones). Parrotfish change 
sex through their lives and start as females becoming males. Males are often the brightly colored 
ones (green and blue). One male can mate with many females. So if there are not enough males, 
females cannot have many babies. By catching many big parrotfish (and too many males), there is 
reduced reproduction, and soon the numbers of parrotfish decline, and it is difficult to bring 
them back if too many males are being fished.  Parrotfish in the outer islands are often caught by 
spear and by net.  The spear fishing in some places is at night, when parrotfish sleep.  This makes 
them easy to catch, and easy to target the large ones (which are often the males).  So regulating 
(managing) the spearfishing can be good for increasing the number of parrotfish. 
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4. Hook and line fishing sometimes catches spawning (reproducing) fish 
Some of the deeper fish caught by hook and line are caught when they are spawning (with eggs 
or sperm). When they are spawning it is an important time to protect them so they can produce 
young for the next years. Many of these kinds of fish live a very long time and become mature 
when they are older. We have found that this kind of fish (called a K-selected life history), is 
vulnerable to overfishing. By collecting data on the fish caught, communities can learn when the 
fish are spawning and can consider managing the take during these times. 
Avoiding catching too many fish when they are with eggs and sperm can help keep the fish 
population healthy.  Collecting data on the fish that are caught is an excellent way of helping to 
determine that, ensuring more fish for people to catch.
 

5. Some fish are caught small (young), or before they have reproduced  
The fisheries data being collected also help us determine the pressure on certain types of fish. 

 
This chart (from Ulithi data) shows some species, what 
they eat (trophic guild), and what size they are caught. 
It also shows length at maturity (size when they are 
adults). You can see the ones in red are caught very 
young, and the red one that is bolded is caught while 
not yet mature. Catching too many fish before they 
have reproduced can lead to very fast declines in fish. 
On Falalop, closing a reef to fishing increased not only 
the number of fish caught, but the size too (it 
provided time for them to mature before being 
caught). Then when the reef is opened again for 
fishing there are more and larger fish.

 

Another way to show this is with 
data from Falalop (2015): the top 
fish (felang) is mature at 15 
centimeters, average size caught on 
Falalop was 22 centimeters, which is 
mature, so ‘safe’ to catch. The 
middle fish (morfach) is less ‘safe’ 
because it was caught very young, 
and the bottom fish (the rel/reel) 
was caught while still juvenile. 

Management (reef closure) has helped this.

SIZE AT MATURITY AVERAGE SIZE CAUGHT
SAFE

UNSAFE

2215

2221

2539
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SECTION 2B: FISH BIOLOGY AND MANAGEMENT CONSIDERATIONS: WHY MANAGING CERTAIN FISH IS 

SO IMPORTANT 
This section gives some information on some of the fish caught, and what some problems are when they 
are overfished. It also presents some results we have obtained using genetic approaches.  

Herbivorous Fish (algae eaters)
Ulithian – holach   common – convict tang, 
surgeonfish  scientific – Acanthurus triostegus   

Monofilament cast nets are catching too many of 
these in some places. These fish are slow to reach 
maturity and too few adult fish remain, meaning 
that even fewer young fish are produced. On 
Ulithi their size has become small which can 
mean that too many young fish are being caught, 
not leaving enough large fish to reproduce. These 
fish eat algae in shallow water, which helps to 
clean reefs, so they are important to keeping 
reefs healthy, which benefits people. 

 

Ulithian – mau/dilmow   common – bullethead 
parrot fish   scientific – Chlorurus sordidus 

Parrotfish sleep at night and so are easy to 
spear. These fish change from female to male, 
and the bigger more colorful ones are often 
male. This picture is of a male parrotfish.  By 
spearing many of these, there are not enough 
males left on the reefs, which means 
reproduction decreases, which means fewer fish 
to catch over the course of a few years.   
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Ulithian – mau   common – vermiculate parrot 
fish  scientific – Scarus frenatus  

This is a female parrotfish, they are often not as 
colorful as the males. One male can mate with 
many females, so having enough males is 
important. When big males are killed, small 
females turn into males sooner than natural, 
and with fewer large females, there are less eggs 
for the next generation.

 

Ulithian – morfach  common – orangeband 
surgeonfish  scientific – Acanthurus olivaceus  

Ulithian – felang  common – bluebanded 
surgeonfish  scientific – Acanthurus lineatus

These two fish (above) are part of a group of fish that is commonly caught in Ulithi. They eat algae and 
are very important for keeping reefs clean. Catching too many of them can cause the reef to become less 
healthy, then other fish can suffer or leave the reef. 

  

 

Ulithian – relgi (rel) common – brassy chub  
scientific – Kyphosus bigibbus  

On the island of Falalop (Ulithi), this was one of 
the first fish to increase in numbers when an 
area of the island was ‘closed’ for a time to 
fishing. Before that, so many were caught that 
the average size was very small – juvenile fish 
that have not reproduced yet
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Carnivorous fish (Predators) 
 

  

 

Ulithian – fasfos  common – tomato grouper   
scientific – Cephalopholis sonnerati . As explained in 
Section I, large grouper were sometimes reserved 
for certain families. This limits the catch of large 
grouper. Grouper change sex as they grow older and 
the large ones (for some species) are females that 
produce the most eggs, providing more babies for 
the future. Many groupers mate together in big 
groups (aggregations), making them easy to catch 
during the time of year when they do this. 
Monitoring the catch for when they have eggs and 
sperm can help determine what times might be best 
not to catch them so they can reproduce. 

 

 

Ulithian – nguru  common – longnose emperor 
fish  scientific – Lethrinus elongatus   
 

Ulithian – hatheg    common – yellow lip 
emperor fish   scientific – Lethrinus xanthrochilus  
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Ulithian – metacha  common – humpback 
snapper  scientific – Lutjanus gibbus    

Ulithian – letedfach  common – onespot 
snapper. scientific – Lutjanus monostigma   

These fish are commonly caught with hook and line. Many are caught in lagoons or on farther reefs. 
These fish are ‘aggregators’ – they come together in big groups to spawn (mate) during certain times of 
the year (often summer), which makes them easy to catch then. Catching too many of them at a time 
when they are reproducing reduces the population for the next years. We have seen management that 
protects them during the 2-4 weeks when they are spawning (mating) be very effective. Monitoring catch 
for when the females have eggs and when the males have sperm is one of the best ways to determine 
when they are reproducing on your reefs. 

 

 

Ulithian name –  dedal  common – doublelined 
mackerel  scientific – Grammatorcymos 
bilineatus 

Ulithian name – harngap  common – skipjack 
tuna  scientific – Katsuwonus pelamis 

These are examples of pelagic fish – fish that are caught more offshore, and are more common during 
certain times of the year. Using fish aggregating devices (FADs) and other attracting devices can increase 
catch of these. Catching these fish does not impact the reef and targeting them may be a good strategy 
for outer islanders (especially using FADs). 
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Fish Attracting Devices (FADs) for offshore fishing 

 

SECTION 2C: WHAT WE HAVE LEARNED USING GENETICS 
We are using genetics to look for patterns in DNA to help us identify what fish are being caught (using 
“DNA barcoding”) and to understand how closely related fish from different islands within Ulithi atoll and 
across Yap State are (“population genetics”). This helps to understand if Ulithi fishes are unique to Ulithi 
or also related to fish found in other places, and how connected reefs are – if one island manages it can 
have effects on other islands, meaning that it is important for islands to discuss management together, 
and for each island to manage well.  If one island in the Atoll is fishing too much, that can have a negative 
effect on other islands that may be managing their reefs. 

To identify the fish being caught, local fishermen first collected fin clips from the fish they were catching. 
They sampled over 100 fishes and these samples were shipped back to the US for DNA barcoding. In DNA 
barcoding, DNA is extracted and sequenced, and then it is compared with a data bank (GenBank) to 
identify the species. The results are creating a “Ulithi/Outer Islands barcoding database” that is helping us 
to better match traditional Ulithian names with scientific names of fish species and to support the 
fisheries database. It can also help with future studies of where fish larvae (young fish) that arrive on one 
reef started their life (“larval recruitment”). We are discovering potentially new species or populations of 
fishes, and showing that Ulithi may be unique in the kinds of fish there. 

To help us understand how fish larvae (young) are being carried by currents between the atolls and 
islands of Yap State (“large-scale population genetics“) we looked at specific genes from 6 kinds of reef 
fishes that we collected at 7 outer islands as well as at 4 inhabited islands on Ulithi Atoll. The genetic data 
show that there is a divide between the eastern and western islands of the neighboring island chain – 
that the fish in the west are more closely related to each other than the fish in the east (there is very 
strong “population structure”). This may mean that larvae (young) are not crossing the large area of 
ocean where there are no islands, so that the islands to the east are isolated (we think this break might 
occur at Sorol). This is very important information (we are still analyzing the data) because it helps us to 
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understand how the Micronesian islands connect as a region, not just as individual islands.  This has 
important implications for regional management. 

We also looked in more detail at how fishes are related within the atoll of Ulithi, using the same fish 
samples, but looking at how each individual was related. We found, for example, that some individuals 
from different islands (Federai and Falalop) were related (full siblings). We are beginning to get a picture 
of how fish on different islands both near and far are connected. What we can see is that they are 
connected, so the way one island manages its reefs and fish has an effect on other islands too.  If one reef 
owner or Leader allows too much fishing on a reef, it will have negative effects on other reefs, possibly 
reducing the number of fish that can be caught on those other reefs.  So while people may own separate 
reefs, the reefs themselves are not separate, and fish babies (and coral babies) move between them, 
meaning management should be coordinated between reefs and islands. Local and regional discussions 
around planning and management has the best chances of supporting all of the islands, and for keeping 
Micronesia’s unique reefs and cultures strong.  

 

SECTION 3: WHAT ULITHI HAS DONE SPECIFICALLY FOR MANAGEMENT, AND HOW IT HAS HELPED 

THEM 
1. Closing areas to fishing, and rotating those closures 

Federai, Mog Mog, Asor and Falalop have all designated certain reefs for closure, especially 
nearest the villages where the impact is highest (too many fish are caught). In the west we call 
these Marine Protected Areas (MPAs), Marine Conservation Areas (MCAs), Locally Managed 
Marine Areas (LMMAs), or Marine Managed Areas (MMAS) – or even other names… In the outer 
islands this has been an excellent form of management for centuries. In fact the West learned 
about this kind of management only in the past 50 years or so, and have only begun to use it (for 
example in California) in the past 25 years or so. Pacific Island communities use a form of 
protected area management that works well for their cultures, and were probably used more in 
the past than today. Bringing back that traditional management (including the closure of reefs 
following a funeral and other closures), can work VERY well. We know this from historical studies, 
from results from this and other work, and from people themselves who notice positive changes 
in the number of fish they can catch. Permanent closures, committing to an agreement to closing 
a reef forever, may not be necessary, nor even a good idea. Traditional rotating closures per 
custom are often the best way.  
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Results: In Ulithi (Falalop), we saw a big increase 
in herbivorous fishes (algae-eating fish) in just 
one year after a section of reef was ‘closed’. The 
Y axis in the graph to the left is biomass (total 
weight) of algae eating fish such as Mor and 
Felang (surgeonfishes). The red arrow is when 
the reef was closed to some fishing. You can see 
the amount of fish increased in 2014 and stayed 
higher. This reef has continued to have more 
fish, and each year when it is opened to 
community fishing, they fish for less and less 
time because there are more fish. Closing the 
reef also increased the size of fish (it provided 
time for them to mature before being caught).

2. Spearfishing Restrictions 
All four islands (reef owners) have restricted spear fishing in some way.  Some have banned it at 
night, others have banned it on certain reefs. We are assessing the impacts of this management 
with the data we are collecting.  
 
Results: As was mentioned above under section 2A, this resulted in fewer fish being caught by 
spear.  Our initial impressions are that it has increased the numbers of targeted fishes (mostly 
herbivorous fishes) and has worked well. In particular, these measures ensure that there are fish 
to catch when community fishing takes place, and that when community fishing occurs, it doesn’t 
cause too many fish to be caught. On the graph below, note that parrotfish (Mau) numbers 
increased, especially in 2015, possibly as a result of management.  The reduction in 2016 was 
likely a result of more fishing post typhoon, or due to the rebuilding efforts. 
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3. Restricting gill nets and the use of throw nets  
Some islands/reef owners have either banned or restricted certain kinds of nets. Throw nets 
target the herbivorous holach (golach) and the rel (reel), especially the young ones, which can be 
a problem. 
Results: On Mog Mog, it appears that banning throw nets has increased the numbers of holach, 
which are important to reef health because they eat algae. 
 

4. Closing reefs farther from villages  
We have found that reefs farther from villages are often ‘healthier’ and have more and larger 
fish, mostly due to less fishing pressure but also because they are farther from villages and the 
nutrients and things people put in the water do not impact them as much. By rotating closure, or 
closing for some of the year, these reefs can maintain a higher biomass of fish.  

 
 

Results: We have seen this especially on 
some of the western facing reefs of 
Ulithi, where closures have resulted in 
higher biomass of fish. This graph shows 
three ‘clusters’ of reef types and the 
amount of fish on each kind.  Cluster 1 is 
reefs to the west such as Yealil and 
Song, cluster 2 is reefs closer to Federai 
island and some on Falalop, and cluster 
3 is the reefs very close to the villages 
such as near the Falalop men’s house 
and Mog Mog. 

 
5. Discussing management  

Ulithians have been discussing management between islands and on islands (with reef owners, 
Chiefs, leaders and the community) to raise awareness for how important management is. This is 
important, because with a breakdown in communication, there is a breakdown in enforcement, 
and people are more likely to want to break the rule rather than understand why it is important. 
This part is important! 
 

Below are graphs of how the management on 4 islands of Ulithi has been impacting fish.  Each island has 
adopted its own management plan, often including a combination of reef closure, gear restriction, and 
not allowing certain fish to be caught.  NOTE: 2015 was Typhoon Maysak.  After the Typhoon we were 
told that many reefs were opened for fishing so people could have access to food.  The graphs show an 
increase in fish in each year after management was started (2014 for most islands except Falalop, which 
was late 2012), and then a decrease in 2016, the year following the Typhoon.  Having managed the reefs 
helped these communities as they had more food following the Typhoon and before aid arrived.  
*Note that Federai and Mog Mog had decreases in 2014 – that was due to a problem with how the data 
were collected and analyzed – we are still working on the analysis. 



One People One Reef Best Practices Document – February 2018 

 18 

 
 

  

 
This graph (left) is for all algae eating 
(herbivorous) fishes.  You can see the increase in 
all years except 2016, and 2014 for Mog Mog 
(that is because we saw many holach there but 
took them out of the data because there were 
so many it made it hard to see the other 
numbers on the graph). 

 
 

 

 
 
This graph to the left is for parrotfishes (like 
Mau).  Management (area closures and limiting 
night spearfishing) seemed to work very well for 
these.  Note the decrease in 2016 following the 
typhoon (most likely due to increased fishing 
after the storm) 

 
 

 

This graph below is for surgeonfishes (like 
Morfach and Bolgalei) which also benefited from 
management 
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SECTION 4: DESCRIBING THE REEFS OF THE OUTER ISLANDS (ULITHI)  
We have noticed some general things about the reefs of the outer islands as well as some specific results 
from our surveys. The reefs, like many coral reefs around the world, show signs of stress, although these 
reefs appear healthier and more resilient than many. Healthy coral reefs are needed for fish and will help 
keep the people strong and thriving. Corals are alive, and coral reefs are alive, so poor water quality, 
pollution, and too much fishing of certain fish can stress the corals and cause them to get sick and die. 
When the corals die (and the reefs turn white or brown/black) the fish will either die too, or they leave. 
This is why it is extremely important to manage them well NOW – with good management, reefs have a 
good chance to stay healthier because once they begin to get ‘sick’ it is very difficult to bring them back. 
Fish need healthy reefs, and the reefs need healthy fish. People need fish and reefs to survive! 

1. Climate change 
Climate change is causing problems on reefs all over the world, as well as in Micronesia. It is causing 
erosion, the water to be too warm, the water level to be too low AND too high, and the water to 
become more acid. Corals get stressed under these conditions and need to be taken care of. Many 
countries, communities and individuals are working hard to solve some of these problems. The Outer 
Island people too are doing their part to deal with this by actively managing their reefs and resources, 
including fish. You are setting an important example to the rest of the world by taking action. Climate 
change is not being caused by your communities, but you CAN use careful management to reduce the 
impacts, and communities need to come together to do this, making good decisions based on good 
information and knowledge. 

 
Key point: Important ways to manage reefs on a local level are to reduce pollution from the villages 
(including human and animal waste) and from visiting boats and ships-such as the supply ships, and to 
manage fishing. This includes possibly limiting exports (especially for commercial exports), as the 
reefs may not provide enough fish to support the people of the outer islands AND people farther 
away who may want those fish for money. 

 
2. Types of Reefs 

We have found some specific types of reefs on the outer islands and atolls.  Understanding these 
types of reefs can help people know which ones may support more fish, and how to best manage 
them:  

I. Reefs facing outside the lagoon 

a. West (mostly) and south facing reefs that are facing the outside of the lagoons.  
Characteristics:  

• mostly ‘healthy’ with high coral cover and diversity 
• steep slopes 
• fairly high percentage of crustose coralline algae (pink algae that is like ‘cement’ on the 

reefs). This is an indicator of places where baby corals can settle so is generally a good thing.  
• high fish biomass. The more remote the reef, the higher the fish biomass in general. 
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Examples: west side of Ulithi, south of Woleai and Lamotrek and southwest walls of Eauripik. 

 

 
 
Woleai, south/west reef. Very high coral 
cover, sometimes high green (macro) 
algae too 

 
b. More southerly or easterly facing reefs  

Characteristics:  
• high percent cover of green algae (Microdictyon) 

Examples: South reefs of Satawal, Elato, Lamotrek, and Wooleai. 

 

 

 

Reef on the south side of Satawal 

 
II. Reefs facing the inside of the lagoon 
a. Reefs farther from villages  

Characteristics:  
• can have very high coral cover  
• can have very high fish biomass (especially reefs near passes) 

Examples: These included lagoon reefs of south eastern part of Lamotrek and the south of Ulithi 
Lagoon.  
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Ulithi, south lagoon, inside lagoon 

 
These reefs often had high biomass of 
fishes too 

b. Reefs near to villages, especially in the North (more enclosed and less water flow),  
Characteristics: 
• low coral cover  
• cyanobacteria (the algae that can look like hair) is more common  
• low fish biomass  
• these sites show more evidence of human pollution and poor coral health.  

Examples: reefs in front of Mog Mog and Asor, and reefs in front of Falalop and Woleai. 

 

 
 
 
 
 
 
 

 

 

Mog Mog (Ulithi) closer to the 
village, dominated by an 
‘invasive’ or ‘weedy’ coral. 
Evidence of impacts from the 
villages. Low fish biomass. 

 
III. Reefs that are not part of an Atoll  
 
Ocean-facing reefs (leeward side of islands), that show evidence of overfishing and human impacts. 

Characteristics: 
• lower coral cover 
•  high cover of ‘turf’ algae 
• lower fish biomass 
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Examples:  Falalop Ulithi, Satawal and Fais – these islands share in common that they are not part of an 
atoll (or like Ulithi are just outside an atoll), and their fishing pressure may be more localized around the 
island. 
 

 

Reef surrounding islands not in a lagoon, and 
near villages, such as Falalop, Fais, and Satawal.  
These reefs sometimes had lower coral cover, 
and high cover of ‘turf’ algae and lower fish 
biomass. 

We have published a paper on the reef types of Ulithi Atoll, and it can be found on our website 
onepeopleonereef.ucsc.edu/news 

Because the reef types are different, the fish they support are different too. Therefore each reef has a 
unique set of qualities that may need to be managed differently. 

In general, reefs closer to villages and in the more protected parts of lagoons (generally the north), show 
the most human impacts, and least healthy coral (and lowest fish biomass).  

 

The chart above shows where the most damaged reefs of Ulithi Atoll are and those with the ‘invasive’ 
coral (the red bars). The healthiest reefs are the ones with the most dark blue – generally farther from 
villages, and with more fish. 
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SECTION 5: CABBAGE CORAL – MONTIPORA – ULITHI 
Cabbage coral has been a problem in Ulithi, apparently expanding its range since the 1960s, possibly after 
Typhoon Ophelia. The coral has overgrown other healthy corals that provided shelters and habitat to 
octopus and fish. We began with some questions: 

1. Which species is it? 
2. Is the coral invading from somewhere else? 
3. Is it one coral that spreads by breaking and reattaching (for example by anchors and lines) 
4. Did Typhoons like Ophelia help the spread or trigger it, or did it have any role at all? 

Using DNA sequences, we were able to answer some of these questions: 

1. The species is an undescribed species of Montipora coral. It is probably a new species that still needs 
to be described. 
 

2. The coral does not seem to be coming from somewhere else. It is found naturally in very small clumps 
in various places (for example on the outer reef in Yealil), but in natural situations, it is rare. What is 
unusual is for it to spread and overgrow other corals. 
 

3. Genetic studies that we did show that the corals are not all the same. This means that it is not one or 
few corals being broken and transported somewhere else by anchors, rather, it is many individuals 
that are reproducing. 

 
4. Typhoon Ophelia may have helped the spread. We did an experiment where we collected fragments 

of corals right after Typhoon Maysak, and looked at their genetics. The results suggested that 
typhoons may help spread the coral. That said, we had the impression that the typhoon also reduced 
the total amount of Montipora coral. 
 
We also want to know where Montipora is a problem and how fast it is spreading. We have begun a 
project to map and track the spread of Montipora by the Falalop Men’s and Women’s houses. The 
youth project is surveying the coral annually for this effort. NOTE: we have also found a Montipora 
(Cabbage coral) on Woleai and Satawal, but in much smaller amounts.  These appear to be very 
closely related to the Montipora of Ulithi. 

 

A Montipora reef near Asor 
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SECTION 6: TAKE-HOME MESSAGES. HERE ARE SOME CONCLUSIONS WE HAVE BEEN ABLE TO DRAW IN 

COLLABORATION WITH OUR COLLEAGUES FROM ULITHI 
 

1. Many if not most of the outer island reefs appear resilient – meaning they are healthy, and with 
good management may be able to support communities even as the oceans themselves become 
less healthy because of climate change. However there are signs of overfishing, human impacts 
from nutrients and waste, and pollution. If these can be reduced, it will help the health of the 
reefs. Fish need healthy reefs, and the reefs need healthy fish.  People need fish! 
 

2. There is evidence of overfishing, especially of certain kinds of fish. If fishing methods are kept 
diverse, and communities use as many different kinds of fishing as possible, it will likely help keep 
fish populations healthy. This could include traps, hook and line, nets, spears, poles, trolling and 
more. The more the better because it catches more kinds of fish and keeps the pressure on any 
one kind of fish low. Reducing the use of particularly impactful gear, such as spearguns, will 
probably help. 
 

3. Returning to rotating closures of reefs and ensuring community compliance could be key to good 
management and healthy fish populations. 
 

4. Management needs to be adaptive.  This means that reef owners and Leaders may try something 
that doesn’t work so well, then they can change and try something else (such as closing a 
different reef or more reefs for awhile. Management takes time to work, and people need to be 
patient! 
 

5. Exports and commercial fisheries: One of the most important things we believe to be true for 
these reefs is that they have and will likely, with good management, continue to be able to 
provide enough food to keep outer island people healthy. But given the nature of coral reefs, the 
threats they are under, and the need for these reefs by the communities that live with them, the 
reefs are probably not likely to be able to stand the pressure of export markets. This includes high 
levels of export for family members living on Yap, Guam, Hawaii etc. (small amounts are probably 
ok). Most importantly, these reefs are likely NOT able to support a cash-based export business 
such as a Live Fish export or reef fish or sea cucumber (wild) export to a business affiliate for 
financial purposes. The nature of these businesses, given that they are being driven by a large 
and expanding market, will put more and more demand on a resource that is not ecologically 
suited to meet that demand. The countries and/or businesses profiting from these exports will 
often push them until they collapse, and then move on to others. Once a coral reef system is 
pushed too far, it becomes very difficult to restore, and sometimes will die. This leaves people who 
rely on them as environmental refugees, in full need of outside support. This has happened to 
many places in the world and has left many people suffering. Good management is key to the 
reefs and the people who rely on them. 
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“For it is true that the ocean unites us and brings us together, but the reef sustains us in so many 
ways.” -Sabino Sauchomal, Satawal 
 
“If not everybody is participating, it will be hard for this to work. It's really one people, one reef, 
one heart, one love- It will take all of this to work.”  -Carlos 
 
“We need to have a common understanding around management, so that everyone agrees and 
supports it. Understanding the old ways, and the impacts of the new ways, can help us protect the 
ocean for our children, and their children.” Ike, Issac Lengal, Asor Island 
 
 

 

 

         For our future 

 

 


