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carbon and hydrogen atoms. It does not take much in the way of chermical change to turn
that into petroleum. It is only necessary that the organisms settle down into the coze under-
lying shallow arms of the ocean under conditions of oxygen shortage. Instead of decomposing
and decaying, the fat accumulates, is trapped under further layers of ooze, undergoes minor
rearrangements of atoms, and finally is petroleum.

4. Petroleum is lighter than water and, being liquid, tends 1o ooze upward through the
porous rock that covers it. There are regions on Earth where some reaches the surface and
the ancients spoke of pitch, bitumen, or asphalt. In ancient and medieval times, such
petroleum seepages were more often looked on as medicines rather than as fuels.

5. Of course, the surface seepages are in very minor quantities. Petroleum stores, howev-
er, are sometimes overlain with nonporous rock. The petroleum seeping upward reaches that
rock and then remains below it in a slowly accumulating pool. If a hole can be drilled through
the rock overhead, the petroleum can move up through the hole. Sometimes the pressure on
the pool is so great that the petroleum gushes high into the air. The first successful drilling
was carried through in 1859 in Titusville, Pennsylvania, by Edwin Drake.

6. 1f one found the right spot {and prospectors eventually learned to recognize the kind of
geologic formations that made it likely for a pool of trapped petroleum to exist underground)
then it was easy to bring up the liquid material. It was much easier to do that than to send
men underground to chip out chunks of solid coal. Once the petroleum was obtained, it could
be maved overland through pipes, rather than in freight trains that had to be laboriously
loaded am_i urdoaded, as was the case with coal.

7. The convenience of obtaining and transporting petroleum encouraged its use. The
petroleum could be distilled into separate fractions, each made up of molecules of a particular
size. The smaller the molecules, the easier it was to evaporate the {raction.

8. Through the latter half of the nineteenth century, the most important fraction of
petroleun was “kerosene, ” made up of middle-sized molecules that did not easily evaporate.
Kerosene was used in lamps to give light.

9. Toward the end of the nineteenth century, however, engines were developed which
were powered by the explosions of mixtures of air and inflammable vapors within their cylin-
ders. The most convenient inflammable vapor was that derived from “gasoline,” a petroleum
fraction made up of small molecules and one that therefore vaporized easily.

10. Such “internal combustion engines” are more compact than earlier steam engines and
can be made to start at a moment’s notice, whereas steam engines require a waiting period
while the water reserve warms to the boiling poiat.

11. As automobiles, trucks, buses, and aircraft of alt sorts came into use, each with inter-
nal combustion engines, the demand for petrcleum zoomed upward. Houses began to he
heated by burning fuel oil rather than coal. Ships began to use oil; electricity began to be
formed from the energy of burning oil.
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12. In 1900, the energy derived from burning petroleum was only 4 percent that of coal.
After World War 11, the energy derived from burning the various fractions of petroleum ex-
ceeded that of coal, and petroleum is now the chief fuel powering the world’s technology.
13. The greater convenience of petrcleum as compared with coal is, however, balanced by
the fact that petroleurn exists on Earth in far smaller guantities than coal does. (This is not
surprising, since the fatty substances from which petroleumn was formed are far less common
on Earth than the woodSr substances from which coal was formed. )
14. The total quantity of petroleum now thought to exist on Earth is about 14 trillion gal-
lons. In weight that is only one-ninth as much as the total existing quantity of coal and, at
the present moment, petroleum is being used up much more quickly. At the present rate of
use, the world’s supply of petroleum may last for only thirty years or so.
15. There is another complication in the fact that petroleum is not nearly so evenly dis-
tributed as coal is. The major consumers of energy have enough local coal to keep geing bat
are, however, seriously short of petroleum. The United States has 10 percent of the total
petroleum reserves of the world in its own territory, and has heen a major producer for
decades. It still is, but its encrmous consumption of petroleum products is now making it an
oil importer, so that it is increasingly dependent on foreign nations for this vital resource.
The Soviet Union has about as much petroleum as the United States, but it uses less, so it
can be an exporter.
16. Nearly three-fifths of all known petroleum reserves on Earth is to be found in the terri-
tory of the various Arabic-speaking countries. Kuwait, for instance, which is a small nation
at the head of the Persian Gulf, with an area only three-fourths that of Massachusetts and a
population of about half a million, possesses about one-fifth of all the known petroleum re-
serves in the world.
17. The political problems this creates are already becoming crucial.

(From The Beginning and the End, 1977)
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Ex.1 Read the text and then answer the following questions in English briefly.

1. How is petrcleum formed from long-dead living organisms?

. Where can petroleum be found?

2
3. Compared with coal, what advantage(s) does petroleum have?
4

. Since the end of the 19th century petroleum has been more and more widely used. Please

explain the reason(s) for this.
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5. Compared with coal, what disadvantages dces petroleum have?

6. What problems will be created because of the disadvantages that petroleum has?

Ex.2 Please go to the library or surf the Internet to get the information or materials on
the following topics :

1. The prospect of petroleum industry

2. What chief fuel powering the world technology will be

3. Other sources of energy

@ Passage B
Groundwater: The Invisible and Endangered Resource

1. More than haif of the water used for drinking, washing and irrigating crops comes from
under the ground. This subterranean water is known as groundwater.

2. It is generally taken for granted that the groundwater drawn from wells is omnipresent
and will always be available and clean and safe to drink. But experts are reporting that
groundwater sources can dry up through overuse, or become contaminated as a result of pol-
lution, poor sanitation or salt water intrusion.

8. This “invisible resource”—as groundwater was described by the United Nations for its
1998 observance of World Day for Water—is slowly emerging in political, economic and per-
sonal affairs,

4. With demand growing and supply presenting greater difficulties, groundwater is on the
way to becoming a boom business. The World Bank estimates that the developing countries
will require investments totaling $ 600 billion to repair and improve water systems. Of the
investments that are actually made, a substantial amount will be devoted to extracting and
piping groundwater, primarily for agricultural use and secondarily for industry and household
consumption. With a trend towards privatization of public services, it can be expected that a
growing portion of investments in water will come from the private sector; requirements that
governments privatize water utilities are already being written into the terms of multilateral
loans. One consequence of growing privatization may be that access 1o water will not be re-
garded as a right, but as a function of economic markets.

&. Groundwater, which in its natural state is more protected than surface water, is the
preferred source of drinking water for cities. But pressure is being placed on groundwater re-
sources lying close to urban areas by exploding populations, as the portion of the world’s peo-
ple residing in cities balloons from 31 per cent in 1955 10 a projected 50 per cent in 2005.
And there is also the pressure of pollution. Cities in the industrialized world are spending
hundreds of millions of dollars to purchase land lying above groundwater sources and to keep
it in a natural state, in order to protect aquifers from contamination. In the developing coun-

tries, where urban population growth is outstripping sewage systems, the biggest problem is
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6. Alongside the problems of public groundwater sources is the increased consumption of

untreated human waste.

privately bottled water, most of which is designated as spring water, i.e. groundwater.
Consumption of bottled water in the United States, for instance, has risen from virtually nil
in the 1950s to 843 million gallons in 1984 and 2. 95 billion gallons in 1997. But drinking
bottled water is not just a health fad for the middle classes. In developing countries, water
pipes rarely extend to the poorer neighbourhoods, and residents have no choice but to pay
high prices for bottled water.
7. Political leaders and analysts are talking more frequently about the possibility that in-
creasing demand for precious groundwater will lead to cross-horder conflicts, even wars. It is
not easy to resolve disputes over sovereign groundwater rights, since many aquifers and un-
derground streams cross national borders; and a well drilled vertically within the boundaries
of one country may very well be “siphoning” water from the same aquifer, also tapped by a
neighbouring nation. Inclined and even horizontal drilling further complicates this issue.

Liquid Gold
8. The Earth is sometimes called “the blue planet”, because from cuter space it appears
mostly as blue ocean. But ocean water is salty, and not easily converted to freshwater. The
amount of freshwater available for human use is only a small {raction of the amount of water
found in oceans or locked away in polar ice caps. Of this available freshwater, 95 per cent is
located underground.
9. Underground water is in motion most of the time, flowing slowly from recharge areas
until it discharges into a spring, stream, lake, wetlands or ocean. Groundwater often follows
the course of rivers or lies underneath marshes and swamps, keeping rivers from drying up
and protecting vegetation when rain is scarce. The upward and downward movement of wa-
ter through the ground has alsc a {iltering efiect, accounting for the generally good quality of
groundwater. This means that groundwater is not only better suited for drinking than sur-
face water; it also produces better crop yields.

Triple Threats
10. Surface water and groundwater form an integrated system. But this natural advantage
becomes a disadvantage when man made pollution enters the picture. When aquifers are con-
taminated by polluted surface water that is leaching downward, the damage is difficult, cost-
ly and even impossible to correct. By comparison, it is relatively easy to allow rivers and
lakes to cleanse themselves during a short-term respite from pollution.
11 . Discharges from industries and cities produce intensive, although localized, pollution.
A more insidious threat is presented by the less intensive contamination spread over more ex-
tensive areas by modern agriculture. Worldwide, increases in food production over the last
five decades have been driven by technologies dependent on the use of chemical fertilizers and

pesticides. Return flows are gradually increasing the amount of nitrates, trace metals and



