                                   Getting back on the Map!

                                   Re-expanding the Landmass of Tuvalu.

     For any development plan concerning the Nation of Tuvalu the problem of disappearing landmass is important.  Leaving aside the catastrophic rises prophesied by the  “Anthropomorphic Global Warming” fraternity, there still is a very slow apparent sea level rise in progress  by natural causes  indicating just a few  centimeters per century!  A fair proportion of this is actually the original volcanic base of the Atoll continuing to settle.    Moreover, the people who live there can point to eroded beaches and  features that are just no longer there!   Some of those features have gone because citizens wanting building materials have scooped them up and carried them away. Others have been taken out by storms.  Are we getting more storms, or more intensive storms nowadays?  There is a  ‘reviewed’ scientific  paper
  that indicates that the major effect of  storm surges is to dump more coral up above the high water mark and expand atolls rather than reduce them!  Just as long as  coral reefs can be kept growing , island atolls will never drown! This is a subject which needs further research and  Tuvalu and Kiribati are the places to do it!  The whole issue of climate change versus greenhouse effects is an issue that we cannot really address in this project.   Whatever, the reason, damage has been done, and we do need to redress that  problem in some way.  See also Storm Surge Contamination.

.    

Getting Coral to Grow and Thrive! 

       When one thinks of landmass and atolls the first thought has to be that of coral!

Coral and pollution do not mix.  The more surface run off from civilization the less coral.   The more pollution that goes into the fragile freshwater lens, even in the middle of an  island, the more  toxic substances have to seep out through the surface layers of  beach drainage and leak out to sea over the top of our reefs.   Therefore to even think of re-enhancing the growth of coral reefs, one has to start with a cleanup of the  surface environment.    QV. Other articles on  Coffer dams. 

      To do that just for the sake of the environment is a tough call.  To do it for the sake of health, sanitation and low cost energy,  ie.  channeling our wastes into an energy resource such as biogas has a more positive tug on our heart strings.  Its the cleaning up all the rubbish tips so that we can productively recycle lots of the rubbish and use those old borrow pits to make money out of, that has a fighting chance of  changing the thought patterns of a whole community.  Nevertheless, even if we can clean up the environment, there is still a  lot of research needing  to be done to understand all the other parameters needed to get a reef growing again at its full potential.  There is one interesting concept which uses low voltage electric currents to enhance coral growth on metal surfaces.  Its called the ‘biorock’ process, 
q.v. and shows a lot of promise in Australia, Indonesia, Maldives, Mexico and Panama.   It is possible to  use solar panels and batteries to  work on remote areas .  

      The crucial areas of an atoll to conserve and rebuild is all the reef that is  just below the tidal zone. It is the detritus from that area that the storms will throw up on the beach and build up the land above sea level.   It is vital to keep polluted fresh water away from that zone.   Maintaining  the soft sediment in the central lagoon is secondary to that of  maintaining the outer rocky  battlements against storm damage and  erosion. 

There is more than just Coral! 

                                                         Learning how to get coral growing again is important.  However,  up to 50% of the solids deposited in the build up of a coral reef do not come from coral. They come from calcium bearing algae.  Moreover,  the  requirement for building materials  and landfill etc.,  do not need to keep digging out our precious heritage of a raised coral reef, and smothering  it in cement.   The whole philosophy of the Eiebals scheme is trying to move away from that mind set.  The 'hurricane house' concept, that puts a fresh water storage reservoir excavated under every dwelling,  and the whole 'borrow pit' development, [see elsewhere,]  means that  valuable bulk solids can replaced with liquid bulk that maintains the intact nature of the island, but also provides the coral solids needed for continued building development, from underneath houses, and areas not normally seen, and places that do not destroy habitat.   

And the other 50%?

                                       “What goes un-remarked is the loss of the reef sand, which is essential for the continued existence of the atoll. The cause for the loss of sand is the indiscriminate, wholesale killing of parrotfish and other reef-grazing fish. A single parrotfish, for example, creates about half a tonne of coral sand per year. Parrotfish and other beaked reef fish create the sand by grinding up the reef with their massive jaws, digesting the food, and excreting the ground coral.”   “Unfortunately, these fish sleep at night, and are easily wiped out by night divers. Their populations have plummeted in many areas in recent years. Result? Much less sand.
 “.  The incentive here is minimize on the spearing of reef fish and  fish out in the island upwelling currents for  larger predators rather than  the all too easy to get beaked reef fishes that will restore  the coral sand beaches   .

Turning Muck into money!     

                                               The main method of  rebuilding  an atoll however has to do with changes to ones building industry.  Instead of  sucking out the economic life of the community by importing sawn timber, wallboard and cement  we should turn back the clock and  rebuild a lime industry for local housing.  The change  that can allow this to be much more economical is to stop taking finger coral off our precious beaches and reef tops  and instead use the coral sand and mud from out of  the central lagoon.   New techniques for burning coral mud and sediment to make burnt lime using biogas instead of precious timber resources is the present ‘killer’ application that can revolutionize life on coral atolls.  Mix the burnt lime with more sand from the lagoon to make a solid setting cement that is cheap enough to use in the solid mode.  Do not use finger coral as a filler or matrix.  Do not use finger coral at all!   Hollow building blocks can be molded from lime based cement, and the mortar for laying them, and the plaster for waterproofing them are made from the same material.   The depth of the central lagoon has little impact on the life style of its inhabitants.  The strength and height of its  surrounding ‘battlement’ is crucial. And, with a secure island home and a forward looking community that can encourage science R&D,  and latterly tourism to be set up in their midst, there is also the way to meet most of the expenses to do it..    

Tuvalu.com/atoll R & D. 

                                          Why should the  research people of the World  be prepared to come to Tuvalu to do some of that work?   How can we  encourage them to spend some of their money here, so that we can get the spin off from it too?.                  

Why Tuvalu?

1/. Because we are far away from any other sources of pollution that we cannot control.  Therefore we have a better chance at setting up a controlled environment in which to set up experiments. 

2/.   We are in the middle of a very big ocean,  with minimal tide changes, (king tides are only 0.5meters above normal tides). Tuvalu and has fairly steady currents and climate.  ( Just don't talk about hurricanes.)  Therefore there are less variables in any experiment that may be set up.  

3/.  There is also a reasonable historical record, and several surveys have been made of  our immediate past, so any new projects have a  good database available from which to build on..   

4/.  We have a relatively small population and a small area  to control.  To put in a sewage scheme or a coffer dam that could channel all the polluted fresh water runoff out to sea at one spot  and then change that spot to another for a set period, is within the realms of possibility for a place like Funafuti.   To do most of it out of a  public health, or a renewable energy sources budget and not out of a research budget would make  many experiments suddenly a viable possibility for  stretched resources.  To have other projects alongside, which can produce large amounts of  materials, chemicals and  fertilizers available for large scale experiments at opportunity cost, should make the scale up of benchtop achievements  to pilot scale realities even more possible.  To have the whole community co-operating with you,  for a whole multitude of reasons that are not just your own, has to have some positive value.      

5/.  Lets make more use of our status as an ISP, a communications and digital transfer base. Whether  the (.tv) sellout has done a lot or a little for the nation itself, [www.tuvalu.tv/tiki  (last forum posts)], the image of  a remote pacific atoll that has/should have all the latest methods of digital/electronics  information and communications transfer is an image that could be used to encourage remote rural research projects.   “The tyranny of distance” may well encourage   Companies who wish to undertake secretive  R & D.  to do it in Tuvalu, because it is very easy to monitor who comes and goes  from the odd ship and the one and only airfield.     

6/.  To achieve something positive in terms of  saving 'Tuvalu' from going under, would hit world headlines for a whole range of  'touchy feel good' reasons  that might not apply to other areas.   And if it did not work, well not too many people come out here to rediscover and gloat over our mistakes.  

7/.  The Nation of Tuvalu does not have the most remote Atolls on Earth, but it is the most ’civilised’ and serviced,  archipelago that tourists would want to come to.   And, along with Kiribati  it has one of the best WW11 war histories that could bring a  host of  3rd generation  soldiers families to relive their ancestors experiences.    

Using calciferous Algae to grow both Landmass and Energy!

                                                                     There are several families of  seaweeds which take up calcium

 out of the seawater and deposit  it as lime in their fronds. Those crystals of aragonite

 end up as a fine sand in the bottom of the lagoon, when the  algae  are eaten by vegetarian fish, shed their

 leaves or die.   Of particular interest are the Halimeda, or the  'money algae' which are prevalent all around

 the Pacific.  Up to half of the sand  formed  in coral lagoons can be from the recycling of Halimeda, and this 

process is many times  faster than the growth achieved by corals. 

Research into coral growth is important, but similar research into the growth and  development of calcareous

algae would have a much  quicker payback in terms of  results vital to the  continued survival of coral atolls

such as Tuvalu.   Halimeda species are  prevalent on every  atoll in the Pacific.   Therefore there should be 

no problems to be  associated with the introduction  of foreign species into new environments, as there might

be  with the like of Caulerpa taxifolia!   There are Caulerpa species present on most Pacific Atolls, but unfortunately in other parts of the world they have a bad reputation  for  taking control of  aquariums and  making a nuisance of themselves. 

       Once again the ‘killer application’, to use  computer terminology again,  is to harvest the money algae

 For biomass to make biogas for energy,  as well as the coral sand.

 It has been reported that certain species of Halimeda calcify solids 1.5 to 10 times faster  than hermatypic

 (reef) corals and 20 times  faster than ahermatypic (stony) corals.  Halimeda, and some  other families,

 combine the production of  solid lime and vegetable  biomass out of  the unlimited resources

of  sun and seawater.  If  Halimeda could be  'farmed'  in those relatively unproductive

 areas often found in Atoll lagoons, then it  would be a win win situation all the way!   Marine biomass for

 energy and fertilizer production;  Lime mud  for building and reclamation work, revitalising the  marine life

 of  previously unproductive areas; these factors can all be turned around  to enhance land mass production.

                                  If we control the pollution seeping out over the face of the reefs then there will be sure to be an increase 
in pollution of  the lagoon behind the reef.   Eutrophication  of Atoll lagoons is a major problem. It can be controlled either by starving the area of nutrients to return the waters to pristine purity, or by intensifying the  carbon cycle and its subsequent foodwebs and  activity to soak up all the extra nutrients  provided, including the small amount of extra ‘fertilisers’ added to balance up the total requirement. 

                        .   The Literature abounds with reports of  algae blooms, anoxia  and red tides,  not to mention all the types of fish poisoning resulting from phytotoxins   .      amd             

                                                                               ---oooOOOooo---    
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