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Abstract: Owing to the increasing population, the disparity of natural resources distribution and the variation of climate 

around the world, there are energy-water-food nexus problems in some countries in the world. It is the objective of the 

current work to point to the wealth of the oceans as a resource to find all three components. Aquaculture for deep water 

should also be investigated, and coastal aquaculture expanded. Wind and water technologies for generating electricity or 

other forms of transportable/storable forms of energy should be researched and developed to a much greater extent. The 

cost of desalination for potable water should be driven down so that many more countries could afford it. Other pressing 

reasons for looking to use the oceans more are discussed in this review. 
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INTRODUCTION 

“If you look at the increasing world population, we es-
sentially have to double [meat] production by 2050,” said 
Murray, professor at the University of California, Davis [1]. 
“And we have to do that with less land, less water, and in an 
environmentally sustainable manner.“ Murray suggested 
using genetic engineering of animals, which started about 30 
years ago, but none of the genetically modified (GM) ani-
mals have been approved by the United States Food and 
Drug Administration (USFDA). It is the suggestion of the 
current work to turn to the wealth of the oceans for solutions. 

We can look to the seas and oceans for energy, water and 
food. The resources here will help in solving the problems 
brought on by the energy-water-food nexus. Energy from 
water can come both from the potential, kinetic and thermal 
energies of water, and the magma of the Earth through geo-
thermal energy. Solar energy collection is available without 
hindrance from forests or buildings. 

It is a primeval call. Living organisms could have started 
near hydrothermal vents in the sea. As sea water level rises, 
we humans should also return to the sea for answers and 
solutions. We can respond by adapting and using the bounty 
provided by the oceans to survive and flourish. After all, our 
blood density is still pretty close to that of the sea water. 

CURRENT STATUS 

About ninety five percent of the oceans have not been 
explored yet [2]. We need to look at our whole planet, in-
cluding the deep oceans, to help us support the booming hu-
man population. 
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Oil and gas industry is already exploiting resources off-
shore, many of them in deep water. The ocean floor needs to 
be mapped in great detail. Machinery and equipment that 
operate under high pressures should be researched and de-
veloped [3]. 

The fat of sea mammals like whales and dolphins, are 
very good sources of vitamins A,D and E. The people of 
Faroe Islands have been hunting and eating cetacean species 
for years. The species from the order Cetacea include the 
bottlenose dolphin, white-beaked dolphin, Atlantic white-
sided dolphin and harbor porpoise [4]. 

Whale meat has been consumed in Japan since 12,000 
B.C [5]. Modern factory ships were used since the 1930s by 
the Japanese. They continue to consume whale meat. If 
proper count is kept of the number of whales surviving and 
monitoring is undertaken so that the numbers are not being 
depleted, culling the whale population for food in a sustain-
able manner should be a consideration. 

Desalination of the salty water pumped from the seas has 
been utilized in countries which can afford them. Innovation 
is ongoing to try to bring down the costs, including opera-
tional costs, of these desalination facilities. 

LITERATURE SURVEY 

Bathymetry is the measurement of the ocean depths. Re-
cent works include [6-10]. Courtney and Shaw used multi-
beam bathymetry and back-scatter imaging to map the Cana-
dian continental shelf [6]. A new grid for Arctic bathymetry 
was presented in [7]. The objective was to get a better map 
of the ocean floor north of latitude 64 N. Kostylev et al. [8] 
reported their work with multibeam bathymetry. In [9], high-
resolution airborne imagery was used in the Bahamas Banks. 
Global bathymetry is discussed in [10]. 

In 2001, Naylor et al. [11] predicted that there would be a 
five times increase in domestic aquaculture products by  
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2025. The researchers [11] reported that the global aquacul-
ture had increased output by more than twice in value and 
volume for the decade prior to 2001, and supplied one-third 
of the seafood worldwide. In [12], Liu and Cordes discussed 
the use of Deoxyribonucleic acid marker technologies in 
aquaculture genetics. The researchers in [13] deplored the 
loss of stock in mollusc production owing to disease. None 
of these academic articles on aquaculture refer to aquaculture 
in deeper waters. The work in [11] refers to inland and 
coastal waters. 

The place of deep water science and engineering is im-
portant if mankind is to use the deep waters more. Webster 
[14] wrote a review about the part played by the processes in 
hydrology with respect to the interactions between the 
oceans and the atmosphere. Chahine [15] wrote about the 
hydrological cycle and its impact on climate. Pierrehumbert 
[16] studied the hydrologic cycle in deep-time climate prob-
lems. The researchers in [17] published about sea-level and 
deep water temperature changes. In [18], the scientists stud-
ied the variations in the circulation of the depths of the east 
Atlantic Ocean in the previous thirty thousand years. The 
researchers in [19] studied the total hydrology (both surface 
and deep water) of the North Atlantic Ocean for the past one 
hundred and fifty thousand years.  

Ocean Thermal Energy Conversion (OTEC) has been de-
veloped, but has yet to find widespread adoption. Finney 
[20] concluded that OTEC could be viable in tropical areas 
where the shipping costs of fuels and goods are high. The 
researchers in [21] studied an OTEC plant boosted by solar 
energy. In [22], they published about an OTEC- Offshore 
Solar Pond design. 

RESEARCH AND DEVELOPMENT  

A complete and detailed map of the ocean floors would 
be needed to properly use the resources there. In addition, 
the principal life forms living at the various levels need to be 
noted and recorded. It is expected that greater detail needs to 
be found for the deep trenches around the world, e.g. 
Mariana Trench, Java Trench. The Mariana Trench in the 
western Pacific, is the deepest trench in the world. It has a 
depth of 10.911 km (10,911 ± 40 m) or 6.831 mi (36,069 ± 
131 ft) [23].  

Not only the trenches, the ridges of the oceans can be 
rather deep also. The Mid-Indian Ridge has an average depth 
of 10.0 km or 6.2 miles. The Mid-Atlantic ridge has a deep 
rift valley in conformity to its crest. The canyon is about 1 to 
3 km deep. For instance, greater details need to be found if 
this is an area to be investigated for deep water aquaculture. 

With the objective of supplying food to the teeming bil-
lions of the world, a master plan for the oceans should be 
discussed and agreed upon. The wild creatures of the sea 
should be all identified and recorded. Their migratory routes 
should be known. Animal and plant life suitable for food 
should be considered for aquaculture. Areas for these aquac-
ulture projects should be designated, monitored and verified 
to be environmentally friendly and sustainable before very 
large scale aquaculture is allowed. 

Possible food species should be explored and recognized. 
New food sources are required, especially protein sources to 
supplement meat production on land for the teeming billions. 

Research and development should be done to make unusual 
sea foods more palatable, harmless and nutritious. 

In the present day, hydrothermal vents are natural occur-
rences underwater which teem with life that can withstand 
the toxic chemicals present. The field of human knowledge 
would benefit by studying living organisms there. For exam-
ple, one objective could be to learn what features and/or 
genes they have that allow them to survive under those harsh 
conditions.  

An innovative method has been proposed by the authors 
in [24] for sail boats to produce hydrogen. This is energy 
from the wind, deployed in the open seas where the winds 
are stronger than on land. The researchers in [25] proposed 
exploiting the West Wind Drift to generate electric power. 
The West Wind Drift refers to the westerly winds blowing in 
the region between the continent of Antarctica and the other 
southern continents. Beneath them, the water currents are 
also moving in the same direction. These incessant move-
ments of the water and the wind would be an excellent 
source of energy to produce electric power if the engineering 
problems are solved, and/or existing technologies made less 
expensive and practical. Hydraulic turbines could be placed 
in the powerful currents, closer rather than further from land, 
and the electricity generated can be transmitted to populated 
areas via cables.  

One recent publication about using the winds over the 
oceans as a source of energy is [26]. In [26], the proposal is 
to generate electric power for the whole world. For practical 
and political reasons, modification of the power energy gen-
eration and storage for individual nations would be more 
acceptable. The hydraulic turbine is used to facilitate the 
success of the system in [26]. It would seem that under ideal 
conditions, the hydraulic turbines would generate power well 
by the ship driven by the wind, but only prototyping and 
tests would indicate whether the parawing would pull the 
ship (and hence the hydraulic turbines) off the water often 
enough to make the system very inefficient. The innovative 
article about land-sail vehicle to generate electricity [27] 
may be modified for use over the sea. The encouraging mes-
sage in [27] is that there could be a significant jump in wind-
generated electric power if scientists and engineers looked 
outside Betz’s law. 

Desalination plants should be made more efficient, and 
less expensive to operate. The researchers in [28] wrote 
about the advances in desalination technologies, and the 
costs of operation. They came up with some suggestions for 
how the price of desalination might go down. Karagiannis 
and Soldatos [29] performed a cost literature review. It 
seems that the significant factors in desalination costs are the 
desalting method, the level of salinity in the feedwater, the 
capacity of the desalination plant and the energy supply. In 
[28]. solar energy costs the most, but with the least environ-
mental impact. However, solar energy costs have come down 
owing to affordable organic solar collectors, so the costs of 
desalination can also be driven downwards. 

DISCUSSION AND CONCLUSION 

Aquaculture should be encouraged and increased to meet 
the rising food demand in the world. Deep water aquaculture 
should be explored and initiated. The whale is a denizen of 
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the deep, however temporary, that seems to have satisfied the 
palate of the Japanese people. 

Wind and water power generation technologies should be 
increased and implemented. Solar energy collection in the 
open oceans should be considered. Hydraulic turbines seem 
to be rather promising, and work should continue. 

Desalting the sea water should definitely be a priority to 
make present technologies more affordable to poorer nations. 
Solar energy should be used as much as possible with respect 
to the desalination processes. 

People have lived successfully for short periods underwa-
ter, for example, an underwater hotel in the Florida Keys, 
United States of America. The sailors in submarines do regu-
lar duty underwater for extended periods of time. Underwa-
ter built environments have been used to simulate outer 
space environments with respect to space exploration. It 
should be a consideration to research human beings living 
‘permanently’ in communities under deep water conditions. 

In the discussion about climate change and global warm-
ing, it is a popular thought that the oceans are the world’s 
heat sink. In other words, the oceans are reservoirs for Na-
ture’s heat sequestration. If this is indeed the case, we need 
to know whether life forms in the depths are being adversely 
affected by this added thermal load. The onus is on us to 
know what lives there, and to make sure that climate change 
is not hurting life forms in the ocean depths. We, humans, 
are after all, custodians of the world. 

It is clear that the problems brought on by the energy-
water-food nexus would be solved by tapping more into the 
resources of the oceans. Engineering and science research 
and development will be needed to help human kind move 
forward. Nature has given the world for us humans to use, as 
long as we do not abuse the resources. 
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