
Marine Resources 
Nonrenewable (physical resources) 

Renewable (biological and physical) 

Biological Resources: 

Marine Mammals 

Fish/overfishing 

Aquaculture 

Algae 

Medicines from the Sea 



What are Nonrenewable Resources? 

• Not replenished on time scales of human lifetimes. 

• Physical resources such as oil and natural gas 
(fossil fuels from dead marine organisms under 
high pressure and temperature for long time). 

 

Perhaps 40-70 

years supply 

remains! 

 



Petroleum and Natural Gas Are the 

Ocean’s Most Valuable Resources 

World energy 

consumption from 

1970 to 2025 (as 

projected by the 

United States 

Department of 

Energy). 



Physical resources result from the 
deposition, precipitation, or accumulation of 
useful substances in the ocean or seabed.  

Includes: 

1. mineral deposits  

2. petroleum and natural gas, mostly 
remnants of once-living organisms, are 
included in this category.  

3. Fresh water obtained from the ocean is 
also a physical resource. 

 

(left) Oil and natural gas are often found 
together beneath a dome of impermeable 
caprock. Or adjacent to intruding domes of 
salt.  

 

Oil and gas are not found in vast  hollow 
reservoirs, but within pore spaces in rock. 

 

The pressure of natural gas and 
compression by the weight of overlying strata 
drive oil through the porous rock and toward 
the drill pipe. 

Petroleum and Natural Gas Are the 

Ocean’s Most Valuable Resources 



More Nonrenewables: 
 

• Sand, Gravel 

• Other salts and minerals (e.g., Magnesium) 

Sand and gravel 

are needed to 

make concrete for 

construction 



Renewable Physical Resources 

from the Ocean 

 Energy Sources (kinetic energy may be 

converted to electric w/ turbines) 

– Tidal Currents 

– Geostrophic Currents (ex: Gulf Stream) 

– Ocean Thermal Energy Conversion (OTEC) 

– Wave Energy 

Water - but desalination is expensive, 

requires a great deal of energy.... 

>>See Blue Gold: World Water Wars 



Waves and Currents Can Be 

Harnessed to Generate Power 

Large tubes 

flexed by ocean 

waves may 

someday be used 

to generate 

electricity. 



Renewable Ocean Energy 

Wave energy in Australia 

for green energy 

production 



Underwater 

turbines: 

reliable energy 

from highly 

predictable 

sources 

FAU tests of 

new turbine 

designs in the 

Florida Straits 



Renewable Biological 

Resources  
• Naturally replaced by 

growing organisms, 

sunlight. 

• Fish, whales, algae 

 

[renewable but NOT unlimited!] 



Whales 

• Whale populations were 
sustainable until 1868 when 
the modern explosive harpoon 
was developed. 

• In 1982, the International 
Whaling Commission (IWC)  
called for an indefinite 
moratorium on commercial  
whaling; moratorium became 
effective in 1986. 

Marine Mammals 



Whaling Continues 
Commercial slaughter of the five largest whale 

species, 1940-85. 

All five species included in this 

graph are commercially 

extinct, and the blue whale is 

still in danger of total extinction 

even though commercial blue 

whale hunting ended in 1964.  

 

At that time only about 1,000 

blue whales were left, and 

experts fear that the population 

may have been too small to 

recover. 



Why does whaling continue? 

1. IWC moratorium is voluntary 

2. IWC exemption for research 

3. IWC exemption for aboriginal cultures 

The eye of a sperm 

whale 

Photo: Chris 

Johnson 



The main species of whale currently targeted 

by commercial whalers is the Minke Whale 

http://news.bbc.co.uk/2/hi/science/nature/3736042.stm 



Workers on a 

Japanese 

whaling ship, the 

Nisshin Maru, 

prepare to 

dismember the 

carcass of a 

sperm whale 

[is this for 

research?]. 

 
Hogei Nihon Chyousa/Corbis 



In 1820, an enormous sperm whale rammed and 

sank the Nantucket whaleship Essex in the heart 

of the Pacific Ocean. The first mate described the 

85-foot whale's unprovoked attack as enraged and 

vengeful. 

 Nickerson's sketch of the 

whale attacking the Essex. 

Chase and other members of 

the crew are shown already 

beginning to untie the spare 

whaleboat from the rack 

above the quarterdeck. 

 
Photo by Terry Pommet. 

Courtesy of the Nantucket Historical 

Association 

 

 



Subsistence hunting 

• Native Alaskans hunt whales annually 

Video of whale hunt 



Seals and Sea Lions 

• Seals and Sea Lions have been hunted 

for fur and food. 

Harp Seal 

 Photo: Rolf Ream, 

National Marine Mammal Laboratory 

Sea Lion 



Shark – tasty? 

http://www.sharkfinsoup.org/ 

Sharkfin soup: a 

delicacy in Asia to 

commemorate 

important events 

(like weddings).  

Cost may be ca. 

$70-$200 per 

serving. 



Exploitation of sharks for fins occurs because of 

their high price on Asian markets 

 



Bluefin Tuna 

Left, one of many 

"granders" caught 

by Jack 

Cashman, among 

the best giant 

bluefin tuna 

fishermen - ever. 

This one weighed 

1,150 lbs. 

http://www.bigmarinefish.com/bluefin.html 



Fisheries for food 

• How much for fresh bluefin tuna? 

On January 5th, 2014 in Tokyo, a sushi grade bluefin 

tuna was sold for an astounding $70,000 for a 507 

pound fish (ca. $138. /lb) 

http://www.sushifaq.com/sushi-

items/sushi-items-tuna-maguro.htm 



Bluefin tuna catches by ICCAT countries were 58,000 

tons - the legal quota was 32,000 

At $32.00/ pound: 58,000 tonsX2000 lb/ton=116,000,000 lb 

 X $32.00/lb = $3,712,000,000.00 - WHY STOP? 



Billfish 

• Alfred Glassell and 

his long-standing 

world record black 

marlin (1,560 lbs.) 

caught off Cabo 

Blanco, Peru, in 

1953. Photo courtesy of 

www.AntiqueFishingReels.com 

http://www.bigmarinefish.com/photos_black_marlin_pg1.html 



Note that with the exception of 
China, world output has remained 
relatively constant since about 
1987, whereas the growth of 
China’s fisheries through the last 
two decades can best be 
described as “explosive.” 

 

Aquaculture is the growing or 
farming of plants or animals in a 
water environment under 
controlled condition.  

 

Mariculture is the farming of 
marine organisms, usually in 
estuaries, bays, or nearshore 
environments or in specially 
designed structures using 
circulated seawater. 

The Ocean’s Most Valuable 

Biological Resources 
Growth of the worlds live capture and 

aquaculture/mariculture fisheries.  



The Ocean’s Most Valuable 

Biological Resources 

The top five marine fish-harvesting nations 

and the top marine fishing areas in 2004. 



Distribution of global fisheries 

Major fishing 

regions of the 

world.  Note that 

coastal and high 

latitude regions 

with wide 

continental 

shelves are the 

most productive 

areas.    



Fisheries Management 

• Maximum 

Sustainable Yield 

(MSY): the number of 

fish that can be taken 

without jeopardizing 

future populations. 

• Overfishing: taking 

more of a species than 

the MSY. 



Problems with overfishing? 

• An empty 

ocean? 
• Modern fishing 

technology is so 

efficient that 

overfishing has 

the potential of 

virtually emptying 

the sea of 

desirable species 



• By-catch is the unintentional capture of 

organisms. 

 

http://www.lexic.us/definition-of/by-catch 

Fishing methods may cause 

serious harm to species such 

as sea turtles and marine 

mammals. 



Pew Ocean Commission: Four 

recommendations for restoration and 

preservation of US biological resources: 

– 1. Make the principal objective of US fisheries 

policies the protection of marine ecosystems. 

– 2. Create an independent government agency 

for managing ocean resources. 

– 3. Invest in more marine research (double 

current funding).  

– 4. Establish a network of marine reserves or 

marine protected areas (mpa’s). 

 



Commercial Fishing Methods 

• Drift netting - (currently 

banned by international 

law, probably still used 

illegally) 

• Longlining 

• Purse seining 

• Trawling (bottom 

trawling is most 

destructive) 

All of these 

methods are 

high yield and 

often include 

destruction of 

non-targeted 

species such 

as dolphin. 



(above) Stern trawler fishing. After sonar on the trawler 
finds the fish, they’re captured by a trawl net more than 122 
meters (400 feet) wide. Boards angled to the water flow 
keep the net’s mouth open. The largest nets extend about 
0.8 kilometer (1/2 mile) behind the towing vessel and are 
large enough to hold a dozen 747 jetliners. 

The Ocean’s Most Valuable 

Biological Resources 



The aquaculture alternative 

Annual revenues in 

U.S. exceed $150 

billion, mostly from 

oysters, salmon, 

shrimp. 

Problems with 

aquaculture include 

pollution from wastes 

and disease among 

farm populations. 

 

Aquaculture video  



Shrimp farming in Florida 



Algae as a food resource 

• Algin (from the 

mucus of kelp) 

is used as a 

food source in 

salad dressing, 

ice cream and is 

used to clarify 

beer and wine. 



Medicines from the sea 
• Bioprospecting - the search for organisms 

with pharmacological or other chemical 
benefits. 

The deep-water 

sponge 

Discodermia is in 

clinical trials for 

the treatment of 

cancer. 

http://www.oceanexplorer.noaa.

gov/explorations/03bio/backgro

und/plan/plan.html 



Nonextractive Resources 

• Transportation and shipping 

• Recreation 

• Ecotourism 



Who Owns the Sea? 
• Each nation’s Exclusive Economic Zone (EEZ) extends 

approximately 200 nautical miles from the shoreline.  Within 
this zone a nation controls resources, economic activity and 
environmental protection.  Beyond the EEZ are 
international waters. 



Tragedy of the Commons 

• Occurs when open access resources shared 

by everyone (or held in common), such as air 

we breathe, water we drink, or fish we eat, are 

used at a rate that exceeds the resources’ 
sustainable limit.   

• Ultimately, as population grows and 

consumption increases, the “commons” 
collapse. 

care2.com 



Seafood Recommended To Be 

Used or Avoided 

List of seafood recommended to be used or avoided. Visit 
http://www.montereybayaquarium.org for updates to this 
information. 

http://www.montereybayaquarium.org/

