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Introduction 

This is the second update about the marine and ecological disaster I reported on in the first 

preliminary update on 11th June 2011. It is compiled from the perspective of the communities who are 

situated within the disaster area, most of which are on Bareke coast and Eastern Marovo Island. The 

past week has been reassuring for the community with the arrival initially of Dr Simon Albert and his 

team from the University of Queensland to help with the assessment of the phenomenon and 

followed during the week with officials from government ministries and other partners. 

Background 

The cause of the event which commenced around 3rd June 2011 with widespread discolouration of 

the sea and rapidly covering an area of more than 40 square kilometers of the central Marovo lagoon 

resulting in massive killing of marine life remains unknown at this point. Some early scientific analysis 

suggests a possible algae and sulfide combination driven event. This observation relates to the 

continuing depletion of coastal mangroves together with possible dumping of toxic nutrients and 

phosphorous elements into the lagoon from on site logging activities. As reported in preliminary 

update 1, the speed of spread of the discolouration of the sea was alarming. There has been no 

recorded history of any similar occurrence in the whole lagoon for the last 5 decades. Following the 

release of preliminary update 1 several responses from experts, organizations and individuals were 

received. Some of the responses are quoted and inserted below: 

Viewpoint 1: Sulfide emission due to some volcanic activity, hot springs and vents 

The fish death in the lagoon may be caused by exposure to hydrogen sulfide (H2S). Volcanoes, some hot springs and vents may 

emit H2S, where it probably arises via the hydrolysis of sulfide minerals, i.e. MS + H2O? MO + H2S. Hydrogen sulfide is 

considered a broad-spectrum poison, and affects vertebrates (including fish), crustaceans and probably a wide range of other 

organisms. H2S acts on several different systems in the body, although the nervous system is most affected. The toxicity of H2S 

is comparable with that of hydrogen cyanide. It forms a complex bond with iron in the mitochondrial cytochrome enzymes, 

thus preventing cellular respiration.H2S may form in decaying bottom sediments in fish farms, and has thus caused fish 

mortality in aquaculture. A number of studies have been performed to elucidate H2S toxicity on fish. Even low concentrations 

may cause acute mortality. For instance exposure of channel catfish to 0.5 mg/l H2S at 20 degrees C resulted in hyperpnea, 

followed by apnea, and finally respiratory arrest. Chronic exposure to lower levels causes gill pathology and respiratory stress. 

Without being up to date on the literature, I am quite sure that all studies point towards H2S being a potent poison that may 

affect a broad range of species in the marine environment. On the other hand, fish may try to escape from poisons, and return 

when the environment is back to normal. (Professor Sindre Grotmol of the University of Bergen) 

Viewpoint 2: A combination of algal bloom and some oxidizing chemical like sulfide. 

Toxic algal blooms are certainly part of this story.  But the low DO across such a large area and during the day indicates there 

is probably a chemical oxidizing agent like sulfide that is sucking up the 02. The link between these events and low tides during 

the day in June make me think sulphide rich mangrove sediments drying out are involved.  With the clearing of mangroves for 

log ponds making the issue worse. So it is likely a complex interaction creating a perfect storm. (Dr. Simon Albert UQ) 
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Viewpoint 3: A Brooklynella hostilis 

In 1980, here in the Keys and again in 1997-98 ...in the Keys and the Wider Caribbean, during extremely warm-water events, 
there were massive fish die-offs in the region.  The source was Brooklynella.  I cut and pasted info below ... but when this 
happened in the Keys in 1980, tens of thousands of tropical species died over a 6 week period.  Interesting here.... while I am 
not sure this is the same disease in the Solomons ....in my estimation; it is another signal of the impacts of climate change.  
And by the way ... Brooklynella.... is found in open water environments too. Hope this helps.  Billy Brooklynella hostilis is found 
as a parasite in Marine Aquaria far more often than is commonly recognized as it tends to be overshadowed by the more 
frequent & well known parasites viz. Cryptocaryon irritans and  Amyloodinium (Oodinium) ocellatum. Like so many others it is 
a ciliated protozoan which in many respects resembles its counterpart in fresh water Chilodonella (see previous article). When 
conditions become favorable to its reproduction, very rapid multiplication takes place. Reproduction occurs by simple binary 
fission, & such massive reproduction can & does cause fatalities, which is brought about by severe weakening of the host 
fishes. The literature reports many differing species of fish as being susceptible, & the first reports of this parasite were related 
by accounts from some of the more prominent (at that time) Public Aquariums, such as the New York Aquarium Steinhart, etc. 
[Responses and comments through David Boseto - Doing PHD Studies Texas A&M University-Corpus Christi, Texas, USA.] 

 

 Viewpoint 4: A phytoplankton bloom in the lagoon due to nutrient runoff 

At first blush, it looks like either a dinoflagellate bloom or some form of hemorrhagic septicemia.  Very hard to tell without the 
specimen.  I did notice your DO levels were low or non-existent in some cases.  Have the people on site examine the gills on 
freshly dead or moribund fish for signs of parasitic infestations. The discoloration of the water is symptomatic of a 
dinoflagellate bloom.  Marine parasitic dinoflagellates will attach to gill epithelia and to the external surface of the fish 
(possibly resulting in the hemorrhagia shown in some of the fish images).  If they have a microscope, then they might see this 
on the gills.  Fish die-offs are often associated with discoloration of the water (e.g., red tide blooms, HABs, etc.).  On the other 
hand, the die-off could simply be due to nutrient loading into the lagoon resulting in a general phytoplankton bloom.  This 
would also cause discoloration of the water.  Given the fact that multiple species are dying, my guess would be a 
phytoplankton bloom, death occurring due to anoxia.  What to do?  Identify source of nutrients.  It’s difficult, but maybe not 
impossible.  Had it been raining there?  I noticed some of the pH values were low, but one site was associated with a river 
mouth. My guess is that there was a phytoplankton bloom in the lagoon due to nutrient runoff.  The phytoplankton removed 
the dissolved oxygen at night and… fish kill.   Could also be parasites? [Responses and comments through David Boseto - Doing 
PHD Studies Texas A&M University-Corpus Christi, Texas, USA.] 
 

 

Viewpoint 5: A 'red tide', a dinoflagellate or blue-green alga outbreak or bloom 

My first thought was a 'red tide', a dinoflagellate or blue-green alga outbreak or bloom. When we lived on Coco-Keeling, one of 
these events occurred and everything in the lagoon was poisoned by the toxins released by the organism (such as the 
dinoflagellate Gambierdiscus or cyanobacteria - we had no gear to identify the causative organism). The lagoon did recover, 
but for weeks we had windrows of rotting fish along the shore and sharks thrashing about. And we couldn't go swimming or 
fishing - a disaster when you are 12-14 as me and my brother were then.  If it is an outbreak of micro-organisms such as these, 
then the lagoon systems will recover. But if it is linked to volcanic seeps and activity, it may portend a more serious event.    
Have people taken very fine-mesh samples of the water to check for poisonous cyanobacteria or dinoflagellates? Former look 
like tiny bits of straw and the latter are rounded and dimpled, under a good microscope they are more complex. There are 
several useful websites to help identify them. Hope it is just a bloom - and people can eventually get back to their beautiful reef 
safely. [Responses and comments through David Boseto - Doing PHD Studies Texas A&M University-Corpus Christi, Texas, USA.] 
 

 

 

Preliminary update 1 also was picked up by media organization Like ABC News with the 

following extract below: 

ABC News: Presenter: Geraldine Coutts. Speaker: Dr. Simon Albert, Centre for Water Futures, 

University of Queensland. 
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ALBERT: Certainly, initial indications point towards a low developed oxygen situation, so the waters here are basically being removed of all the 

oxygen which obviously the fish need to survive, so that's certainly the initial indicator, but the big question is what caused that, what's the 

next chain down the line. 

COUTTS: Well, what has caused that? 

ALBERT: Well, that's difficult to pin down at the moment. We've just been on the ground for about 24 hours and haven't slept in four days, so 

we have been working pretty hard. But one potential cause is obviously harmful algae blooms and there's quite a lot of green and red and 

yellow coloured water here that is indicative of a harmful algal bloom. 

COUTTS: So why would that produce now, why would that present now? 

ALBERT: It's difficult to say. Some of these events can just be a natural cycle that these lagoon systems go through, but what is of concern is 

the scale of this being 60 to 80 square kilometres and the fact that it's been going for two weeks now, so that indicates that it's not necessarily 

something that's normally occurring. 

COUTTS: So it's right throughout the lagoon? Sorry what were you saying? 

ALBERT: People are have got historical memory of a few smaller events happening in the past, but this is a dramatic even that's basically from 

small invertebrates, crabs, fish, reports of turtles and stingrays dying as well, so it's quite a dramatic event. We've been trying to sample fish 

over the last couple of days and literally haven't been able to find any. The large part of the lagoon is just void of all life. It's quite scary for the 

local community here that rely on these resources for their day-to-day system. 

COUTTS: So it's literally wiping out all the fish and marine life in the lagoon? 

ALBERT: In a section of the lagoon, the majority of the lagoon is still has got quite clean water flush from the ocean, so it's more the inshore 

regions and enclosed bays where the tidal flushing and cleaning isn't able to get to. So the majority of the lagoon is still in good condition. 

Obviously a lot of the fish will be using other parts of the lagoon as a refuge to escape this impacted zone. 

COUTTS: Are they essentially being poisoned? 

ALBERT: Yes, the local people here are very wise to these sorts of things. They've lived in close proximity to the environment, so they've been 

quite quick to act in terms of stopping eating all seafood, so there hasn't been any human health issues mainly because the local people are 

pretty switched on to this sort of thing. They interact with the environment on a day-to-day basis; they're taking some pretty proactive 

measures. It's quite a remote region, so there's little other support for them here in terms of government support or international aid, so 

they're very much on their own and independent, so they're obviously searching for answers and are a little bit concerned as to what the future 

holds. 

COUTTS: And it also has claimed the lives if that's the way to express it of a crocodile. So it's a pretty hefty poison that's present in the lagoon? 

ALBERT: Yeah, we haven't been able to really nail that down. There's a lot of obviously they call it coconut news over here which is people 

talking and stories. We haven't been able to pin down the crocodile death yet, but we're working on that today, to try and find the carcass so 

to speak. But yes, both crocodiles and turtles have been mentioned which is concerning, because obviously they breath air rather than 

dissolved oxygen in the water, so they tend to be a lot more robust to these sorts of events and if in fact those reports of crocodiles and turtles 

proves to be true, then it's potentially a whole lot more serious. 

COUTTS: There's also the issue I guess it must smell unpleasant because there's a lot of dead fish and sea life present now? 

ALBERT: Certainly, I've been working in this area for (some time and it's a) beautiful environment and fresh air and to come here now and see 

dead fish floating everywhere and quite an obnoxious smell is pretty dramatic. 

COUTTS: Now if it is what you suspect algal bloom and lack of oxygen. Can that be reversed at all and quickly? 

ALBERT: Yes certainly. These lagoon systems because they are adjacent to a very clean Pacific Ocean waters overtime, that the algal issue and 

the oxygen will return to the water in a period of weeks. The issue obviously is marine life, so the fact that we're not just dealing with dead fish 

here, but also small invertebrates and crabs and the entire food chain is basically been wiped out in this Pacific area of the lagoon, so that 

obviously takes more in the years to decades recovery time for that important ecosystem to re-establish itself, but certainly these sorts of 

events are not unknown in history, so the environment is quite resilient and will recover. [Presenter: Geraldine Coutts. Speaker: Dr. Simon 

Albert, Centre for Water Futures, University of Queensland ·         Listen:  Windows Media  
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We have also received a very positive response from Fred Taylor, Senior Research Scientist, University 
of Texas Institute for Geophysics who has agreed to include the affected area in the current work he is 
coordinating in investigating seismicity and crustal movements in the western province of Solomon 
Islands. This assessment addresses perhaps one of the most important concerns of the surrounding 
communities because it will hopefully provide information on potential earthquake and related 
volcanic events. Below are excerpts from Mr. Taylors e-mail to us. 
 

 
Dear Mr. Bird and colleagues: 
 
I received a copy of your report Preliminary Update: Marine and Ecological Catastrophe in the Marovo Lagoon from Clive Moore. 
Good idea to broadcast your concerns as early as possible like this; so thank you.I have organized a group that is actively 
investigating the seismicity and crustal motions in W Province including New Georgia-Vangunu and Tetepare-Rendova. The group 
is working in the field with Alison Papabatu, Head of Seismology Section in Honiara. It also includes a senior graduate student and 
anengineer (Yu-Ting Kuo and Chin-Shange Ku) from National Taiwan University. They will install one seismograph and one GPS 
station to measure crustalmotions at or near Seghe, probably this August or September. Our other stations are to the west on 
Rendova, NE New Georgia, Vella, Nusatupe, and Simbo. Methods will involve using living and dead corals that have been affected 
by past vertical crustal deformation, including possible past earthquakes. 
 
I would appreciate it if you are able to encourage the local people to cooperate with Alison and the Taiwan guys when they arrive 
in your area in August or September. I hope to begin fieldwork in October, but it may be later. It seems likely that we will run into 
some of you during our visit. In fact we have always had great cooperation from W Province people, but it will not hurt for them to 
know that we plan to arrive and conduct studies that may be relevant to the causes of this fish kill. Also, if you know of other 
scientists who plan or arrive in your area to investigate the seismology and tectonics then I would appreciate it if you can put them 
and us in touch with each other. 
 
Thank you, 
Fred Taylor, Senior Research Scientist, University of Texas Institute for Geophysics 

 

Some early assessments 

Following the call for help the first group to arrive on site was the UQ team led by Dr. Simon Albert. 

The team arrived straight after the peak of the event. Preliminary tests by the team affirmed the 

results of the earlier more rudimentary tests conducted by Patukae Community High School.   

The UQ water quality test indicated continuing low oxygen density in the worst affected areas 
although this is slowly improving on the surface down to approximately 2 metres depth. Below 3 
metre depth the oxygen density remains very low. Fish kill has stopped in the area. However this may 
because there isn’t any living marine life left. The massive loss of marine life in the first three to five 
days of the disaster was of a magnitude not seen before and the affected area may now be devoid of 
marine life. This scenario could only suggest that the fish and other marine and aquatic habitats of the 
affected area are completely killed within first five days from 7th through to the 11th of June 2011.  
 
While further extensive work and laboratory analysis are pending the most popular view circulating at 
this point in time is algal bloom with or without some element of sulfide poisoning. The depletion of 
coastal mangroves due to nearby logging activities has added some weight to this possibility. While 
this has provided some possible explanation there are still many questions that need answers such as, 
what triggered the algal bloom and if there are possible interplays by sulfide emissions, what 
triggered that possibility? The speed with which the discolouration of the sea happened is striking. 8 
rivers flow into the affected areas. These rivers were the only refuge for fish as many fish species 
headed into the rivers away from the sea. Only one river out of the eight currently has some logging 
activity. Would the nutrient runoffs from one river be capable of triggering the algal bloom of a 
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magnitude that would cover more than 40 square kilometers of lagoon within 5 days and kill possibly 
the total marine life in the area within the same period? 
 

Historical references 

Numerous historical references were made by some members of the communities pointing towards a 

possible repeat of similar events in the past. Some of the referenced dates are historically dated as 

1963, 1970, 1975, 1978, 1983 and 1985. The only dates the author could not recall are 1963 and 

1970, however the events referred to in 1975, 1978, 1983 and 1985 are to an extent small and 

localized discolouration affecting quite small areas, and are usually taken as normal. None of these 

events come anyway near as large as this current event. These events also did not kill much marine 

life although there were some reported fish death in one of them. The June 2011 event was 

catastrophic with a greater effect both within the aquatic and marine habitats and the communities 

at large. All marine creatures died, from sea snakes, to sea shells, to fish. One turtle was found dead. 

Despite what has been said about previous events, Marovo lagoon has never seen anything like the 

current event in living memory. Red tide has been mentioned but it is unlikely. Total fish death and 

total annihilation of all marine life in an affected area is not really a feature of red tide. The nature 

and speed of the spread of this phenomenon is also uncharacteristically fast for red tide.  

The affected area coastal marine topology 

One observation that is still confusing the communities is that if this was somehow related to logging 

operations, why now, and why in this area when there have been even more intense logging 

operations in many other areas of enclosed lagoons and bays over longer periods of time in other 

areas of the Marovo lagoon?  

The affected zone was subjected to 3 logging operations since 1999, but not all during this 12 year 

period. The current (third operation has only been for a period of about two – three years.  The other 

operation had closed many years ago. Mangrove clearing is limited to the logging point ponds. 

Logging activities in this particular context is not unique because there are many similar operations 

throughout the lagoon – so the serious questions are what is happening? And is it linked to the 

logging activity? Or, has there been dumping of toxic material into the sea around this area? If on the 

other hand the June 2011 event was indeed triggered by algal bloom and sulfide activity what drove 

them? 

Obviously the answers are not simple and the central Marovo lagoon communities are very 

appreciative for all the assistance that is coming in to try and help them respond to the immediate 

effects of the disaster in the short term including support from the ministry of health for protein 

supplements for children under 5 years of age and the ministry of fisheries and the University of 

Queensland that will be deploying two fish aggregating devices (FADs) just outside the lagoon to assist 

local fisher-folks to catch fish for families, while also trying to establish the cause of the disaster in the 
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longer term to ensure proper planning and responses could be developed to prevent further 

occurrence of such events or prepare for them. It is with these concerns that the communities hope 

there will be continued assessments, scientific, seismological and environmental to get to the bottom 

of this phenomenon.  

A pearl of almost a lost heritage 

The communities in the affected area are concerned that interest to establish the root cause of this 

phenomenon may subside as the waters start to clear without really knowing the real cause and 

therefore being unable to either predict or prepare for future occurrences. There has not been much 

published research about the area and this event highlights the importance of a more dedicated 

attention in the area, its people, cultures and way of life which has been threatened. The events as 

mapped out in preliminary update I sent out a week ago showed a large part of the lagoon that was 

affected. The discolouration expanded beyond the mapped area before it stopped.  As of today the 

colour mostly remained as it was on the 3rd of June in most places but with some signs of recovery in 

a few areas. One dead turtle was seen yesterday (photo below) and few others sighted but not 

photographed. 

                                            

 

This phenomenon has shocked the communities. They are genuinely concerned about the short term 

as well as the long-term future of the lagoon, the environment it supports and the people in the area. 

They are searching for answers – which they hope will find with your help. Thank you. 


