Geography

Mr. Naumann

The Earth’s Ecological Systems are Under Attack On Many Interacting Fronts

From “The Nemesis Effect” by Chris Bright, World Watch vol. 12 no. 3, May/June 1999

Burdened by a growing number of overlapping stresses, the world’s ecosystems may grow increasingly susceptible to rapid, unexpected decline.

EXAMPLE: Iron Gates Dam built in 1972 on the Danube River between Romania and Serbia.

I. Its purposes were achieved

A. Generate electricity

B.  Prevent flooding on 26,000 square kilometers of floodplain

II. Unexpected or unanticipated consequences

A. Death on the Black Sea

1. For 1000’s of years the nearly enclosed Black Sea has received millions of tons of dead vegetation from the rivers that empty into it, like the Danube.

a. Decomposing bacteria consume all the free oxygen in the process of decomposing the vegetation – THEN they pull oxygen out of the sulfate irons (SO4) [a normal part of sea water] – this releases a deadly gas H2S Hydrogen Sulfide (one deep breath will kill you)

b. The Sea depths contain the largest reserves of hydrogen sulfide in the world.

(1) Dissolved gas forces virtually every living thing in the water to cling to the surface or die.

c. The Black Sea is “alive” only along its coasts and in an oxygenated surface layer just 200 meters thick at most (less than a tenth of the sea’s maximum depth)

2. The Danube contributes 70% of the Black Sea’s fresh water and 80% of its suspended silicates (tiny pieces of sand)

a. The silicate is consumed by a group of single-celled algae called diatoms (they encase themselves in glassy coats)

b. The diatoms fuel the sea’s food web – those that don’t get eaten sink into the dead zone below – as does any unused silicates

c. Fresh supplies of silicate are needed to maintain the diatoms

d. Iron Gate Dam caused most of the silicates to settle in the still water behind the dam and the Black Sea silicate concentrations fell by 60%

e. The fall in silicates coincided with an increase in nitrogen and phosphorus pollution from fertilizer run off and the sewage of the 160 million people who live in the drainage basin.

(1) Nitrogen and phosphorus are plant nutrients

(2) This promoted explosive algal blooms

(3) Lack of silicates limited the bloom and prevented the algae from consuming all the nutrients

f. The inability of diatoms to consume all the nutrients allowed other types of algae (formerly suppressed by the diatoms) to increase

(1) some were dinoflagellate “red tide” organisms which produce powerful toxins

(2) Soon after the Iron Gate closed, red tides began to appear along the sea’s coasts.

3. In the early 1980’s a jellyfish native to the Atlantic coast of the Americas was accidentally released into the sea from the ballast tank of a ship

a. The jellyfish population exploded, eating virtually all the zooplankton that feed on the algae.

b. The algae grew thicker, particularly the dinoflagellates

c. Late 1980s at the height of the jellyfish infestation, the dinoflagellates seemed to be summoning the death from below.  Their blooms consumed all the oxygen in the shallows.  The streets of Odessa smelled of hydrogen sulfide and carpets of dead fish, asphyxiated or poisoned, bobbed along the shore

4. The jellyfish nearly ate the zooplankton into extinction, then its population collapsed too, BUT some still exist in the Black Sea and there’s no way to eliminate them

5. Antipollution efforts don’t seem to be bringing the dinoflagellates under the control of the diatoms

6. Fisheries are in dismal state:

a. Over harvested

b. Starved zooplankton

c. Periodically suffocated and poisoned

7. Other species are affected too – disappearing

a. Mollusks

b. Sponges

c. Sea urchins

d. Marine worms

8. The seagrass beds of the shallows 

a. Used to breathe life (oxygen) into the waters

b. Now regularly fouled in a fetid algal soup laced with the microbe that causes cholera

Could engineers/scientists have foreseen all this?  Probably not, but this is the kind of foresight that is now required of anyone who is concerned with the increasingly dysfunctional relationship between our societies and the environment.

The interaction of several ecology-affecting forces seems to have multiplied consequences in the ecological systems.  There are multiple forces of ecological corrosion:

· Pollution

· Overfishing

· Invasion of exotic species

· Altering the flow and components of river water.

Unless we can learn to see these factors within the system (a tremendously large system), we have no hope of anticipating the damage they may do.

Threat to the forest of Eastern North America:

· The air they breathe is poisoning them.

· The water bathes them in acid.

· The soil is growing toxic.

· Their “immune system” is being compromised – making them more susceptible to native pests

· They are gnawed by exotic pests.

· The climate to which they are adapted is likely to shift.

Major cause of the forest problem – disruption of the nitrogen cycle by:

· Pollution – nitrogen oxides

· Released fixed nitrogen – Had been bound to soil components

· Nitric oxide produces ozone

· Ozone is good in the stratosphere where it screens UV radiation

· Ozone is bad in the troposphere

· Major component of smog

· Ozone “bleaches” leaves – reduces flower, pollen, and seed production and, therefore, hinders reproduction

· Ozone combines with UV radiation to burn and scar needles of white pines

· Ozone correlates strongly with hickory and oak die-off

· Continual ozone exposure can reduce photosynthesis to the point at which trees can’t grow enough roots to support themselves

Airborne nitrogen oxides contribute to acid rain which also contains sulfuric acid.  Decades of acid rain has leached out the soil’s stock of calcium and magnesium, slowing the tree’s metabolism.  Acid rain hasn’t just made soil less nutritious, but also more toxic: freeing aluminum in the soil.  Unbound aluminum is toxic.  Pollution has also increased heavy metals in the soil: cadmium, lead, and mercury.

It has been estimated that nitrogen pollution in the eastern US is triple the level that forests can tolerate over the long term.  Weakened trees are subject to pest damage – native and exotic pests.  Exotic pests and diseases seem to be on the rise also.,

Coral reefs are also threatened by multiple, overlapping and interacting threats.
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