
In February 2015, a bloom of 
macroalgae (seaweeds) began 
to cover most of the corals along 
the outlying reefs of the southern 
Calumpang Peninsula near Anilao, 
Batangas, in the Philippines. 

Corals were buried under more than a third 
of a meter of dense growth. The dominant 
seaweed was the red alga Hypnea sp., or hook 
weed, with Hydroclathrus sp., or wire-netting 
alga, a brown alga, as a minor participant; tall 

bushes of Sargassum cristaefolium, clumps of 
Turbinaria ornata and balls of coralline red alga 
Galaxaura oblongata were also present in well 
above normal densities. Windrows of drying 
algae lined the shore.

The algae gradually disappeared from the reef 
in June 2015; most of it washed ashore under 
the influence of the southwesterly wind that 
marks the rainy season here and brings big 
swells. These set up a to-and-fro movement in 
the shallows that moves small rocks and sand 
and can dislodge algae. Water temperature at 
about 3 meters depth increased from 26C in 
February to 31C in May and June.
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The thick forest of red alga Hypnea sp. on the 
southern Calumpang Peninsula reef, March 2015. 

Photo: Marlon Maclean.
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The event was doubly disastrous for the reef 
because typhoon Rammasun in mid-July 2014 
destroyed much of the corals on these reefs, 
which were just beginning to recover when the 
bloom started. 

The July 2014 typhoon, the first to damage 
the peninsula’s reefs since at least 1980, 
dislodged many corals, which were buried or 
washed ashore. However, by early 2015, color 
was returning to the reef and small fish were 
common around soft and hard coral clusters 
that were recovering, although overall numbers 
were low during the first few months. 

The bloom raises significant questions as to its 
cause and implications. 

Macroalgae are always present 
in small quantities on coral reefs. 
They are near the bottom of the 
reef food web and are consumed 
mainly by herbivorous fish and by 
sea urchins. 

These and other organisms keep 
the seaweeds from growing ‘out 
of control’ and covering the reef 
under normal conditions.

However, extensive seasonal blooms of fleshy 
brown macroalgae, including Chnoospora and 
Hydroclathrus, are known to occur during winter 
on inshore reefs, for example on Great Palm 
Island in the Great Barrier Reef.1

Hook weed, the main seaweed in the present 
bloom, is closely related to, if not identical with, 
Hypnea musciformis, which is found worldwide, 
including in the Philippines. It is commercially 
farmed in many countries as a food source and 
for its kappa carrageenan. It was introduced 
into Hawaii from Florida in 1974 for farming but 
became a pest, with huge amounts washed up 
on Maui beaches in peak blooms.2  

Seaweed blooms have occurred in the Anilao 
area in the past. Dense blooms of a similar—
or the same—seaweed were not uncommon 
in the 1980s and 1990s near Anilao, on sandy 
slopes off the northern end of the Calumpang 
Peninsula.3  In 2014, moderate amounts of 
Hypnea were in evidence on the southern 
Calumpang Peninsula reef but residents are not 
aware of any previous dense blooms.

Coral reef communities can be badly affected 
by ‘natural’ events such as typhoons, coral 
bleaching, crown-of-thorns starfish invasions, 
freshwater flooding, etc., sometimes with 
the result that macroalgae are able to thrive, 
smother the corals and take over as the 
dominant organisms on the reef. 

Caribbean coral reefs have lost 50% of their 
corals since the 1970s, caused by human 
impact, including overfishing, coastal pollution, 

1Diaz-Pulido, G., and L. McCook. 2008, Macroalgae (Seaweeds). In The State of the Great Barrier Reef On-line, edited by A. Chin. Townsville: Great 
Barrier Reef Marine Park Authority. Accessed on 7 April 2015 at http://www.gbrmpa.gov.au/corp_site/info_services/publications/sotr/downloads/
SORR_Macroalgae.pdf
2Marine algae of Hawai’i. http://www.hawaii.edu/reefalgae/invasive_algae/rhodo/hypnea_musciformis.htm
3Personal observations, verified by colleague Robert Yin (photographer).
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 4Jackson, J.B.C., M.K. Donovan, K.L. Cramer, and V.V. Lam (eds.). 2014. Status and trends of Caribbean coral reefs: 1970-2012. Global Coral Reef 
Monitoring Network, IUCN, Gland, Switzerland. (http://cmsdata.iucn.org/downloads/caribbean_coral_reefs_status_report_1970_2012.pdf)

5Dudgeon, S.R., R.B. Aronson, J.F. Bruno, and W.F. Precht. 2010. Phase shifts and stable states on coral reefs. Mar. Ecol. Prog. Ser. 413. pp. 201-216. 
(http://www.int-res.com/articles/theme/m413p201.pdf)

climate change, and invasive species. The result 
was widespread collapse of coral populations, 
blooms of large seaweeds, outbreaks of coral 
bleaching and disease, and failure of corals 
to recover from natural disasters, such as 
typhoons.

An exhaustive study of 40 years of data4 on 
Caribbean coral reefs showed that the key driver 
in reef degradation there was loss of the two 
main algal grazers: parrotfish and sea urchins. 
Overfishing has brought parrotfish populations 
to the brink of extinction in many Caribbean 
reefs, while an unidentified disease caused 
mass deaths of sea urchins there in 1983. 
Surgeonfish are also known to be prominent 
algae grazers on coral reefs. Coral-covered 

rather than algae-covered reefs are the natural 
condition and where there is no or little human-
caused damage, affected reefs will gradually 
return to their natural state. However, human 
activities, including overfishing, that damage 
the reefs, upset the balance of reef organisms, 
or degrade the reef environment can lower reef 
resilience to further damage and, unless the 
environment is restored, lead to a permanent 
shift from coral- to seaweed-covered reefs.5 

Over the past 20 years, the coral reef 
communities around Anilao have bounced 
back from crown-of-thorns starfish plagues 
most recently in 1999 and 2006-2007; the reefs 
also recovered quickly from bleaching events 
in 1999 and 2010. In addition, the reefs have 

Other macroalgae blooming 
in the February 2015 event. 
Photos by Marlon Maclean. 

Colpomenia sinuosa Galaxaura oblongata

Hydroclathrus clathratus Stands of Sargassum 
cristaefolium among Hypnea sp.
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endured growing fishing pressure over the 
years that lowered subsistence fish catches 
around the peninsula from 5.20 kg per fisher per 
day in 1950 to around 2 kg in the early 1990s; 
gleaning harvests declined from 5.20 kg per 
hour per person in 1955 to 0.75 kg in 2010.6 
These declines suggest significant overfishing.

Much of the area is a 356-hectare marine 
reserve within the municipality of Mabini.7 Non-
destructive fishing is allowed, however, and a 
few fishers are nearly always present. Their 
operations resumed shortly after the typhoon, 
including seine netting, trolling, trapping, 
hook-and-line and spearfishing by day, night 
spearfishing while snorkeling with underwater 
lights, and night fishing for very small fish 
(‘dulong’) from boats using strong lights and 

fine-mesh nets. There are 3 very small (15-23 
hectare) no-take areas, or sanctuaries, within 
the large reserve. Surveys over the years 
since 1991 up to 2005 showed that the coral 
communities inside and outside one of the 
sanctuaries (Arthur’s Rock) differed little; in 
another (Cathedral Rock and Cathedral Reef), 
species richness and fish density had declined; 
only the third sanctuary (Twin Rocks) showed 
improvement, in hard coral cover and species 
richness of species not targeted by fishers. 
Since these studies a large school of jacks (a 
prime target species) has become resident 
there.8 Recent reports indicate that the jacks 
are being fished.9

Compounding the factors influencing coral reefs 
in this area, the adjacent waters link two large 

In early May 2014, Hypnea 
sp. bloomed in the same area 
but did not overgrow the reef.  
Photo by Jay Maclean.

Hypnea sp. 

6Palomares, M.L. D., and D. Pauly.2012. Philippine Marine Fisheries Catches: A Bottom-up Reconstruction, 1950 to 2010. Fisheries Centre Research 
Reports. 22(1). Vancouver: University of British Columbia. (http://fisheries.com/node/4688)

7However, another report stated that as of 2009, Mabini Municipality had 4 marine protected areas totaling 79 hectares (http://iwlearn.net/iw-proj-
ects/2700/reports/Case%20Study%20Vol%201%20No%201%20Batangas-%20keeping%20the%20essentials%20flowing%20-%20web%20pdf.pdf)

8Rawlins, D. 2008. The marine protected area network of Batangas Province, Philippines: An outcome-based evaluation of effectiveness and performance. 
(http://r-cube.ritsumei.ac.jp/bitstream/10367/733/1/04-RJAPS24_The%20Marine%20Protected%20Area%20Network%20of%20Batangas%20
Province%20Philippines.pdf)

9For example, see https://www.youtube.com/watch?v=mKiOscVWitk
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bays, Batangas and Balayan, in a 4-kilometer 
(km) wide and 5-km long channel, through 
which fast and changeable currents pass in 
both directions. Near their interface with the 
Mabini fringing reef, minor upwellings can often 
be seen, although  the temperature differences 
are usually insignificant, suggesting they are 
not from deep sources. Upwellings of cold deep 
water are known to foster growth of macroalgae 
on reefs; however, the variable currents of the 
Mabini channel cannot be neglected as a source 
of nutrients fueling blooms.

Nutrients supplied in run-off from the 
predominantly agricultural land on the hills of 
the Calumpang Peninsula would also favor 
macroalgae growth. However, the present 
bloom and, from casual snorkeling observations, 
previous above-normal macroalgae populations, 
occur in the nominally dry season when rainfall 
is low or absent.

However, wastewater pollution 
from shoreside resorts is a year-
round phenomenon that has 
undoubtedly affected coastal 
areas everywhere, the nearby 
Boracay Island, touted as one of 
the best beaches in the world, 
being a prime example. 

There, thick masses of green algae now 
seasonally coat the famous beach and inshore 
shallows, while coliform bacteria counts are 50  
times higher than the safe level for swimming.10

What about the grazers? In the months 
following the 2014 typhoon, fish numbers 
around the southern Calumpang Peninsula 
gradually returned to ‘normal’—normal for an 
overfished reef, that is. Mixed schools of small 
parrotfish and surgeonfish (as well as goatfish, 
wrasses, and even Moorish idols) reappeared; 
sea urchins could be seen in crevices. And the 
corals, initially bleached under the algae canopy 
as if they had white skirts, quickly regained their 
colors.

The best case ‘scenario’ to explain the bloom 
would be simply the huge amount of new 
bare substrate that was exposed by typhoon 
Rammasun 7-8 months earlier; the worst 
that declining water quality due to increasing 
pollution from local resorts triggered the bloom. 
The answer is probably somewhere in between.

10http://www.rappler.com/science-nature/environment/92068-boracay-water-pollution-crackdown-resorts

Beaches were lined with drying Hypnea in the 
2015 bloom. Photo by Marlon Maclean.
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