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The Challenging Definition of Life

Since their discovery in the late 180" s, scientists have learned much about
viruses, which are microscopic collections of genetic material that cause illness
in human beings and other living organisms. The Russian biologist of the
1890' s, Dmitry Ivanovsky was the first scientist to identify and isolate viruses
even though he was unable to see viruses due to their small size; using a filter
which eliminates bacteria, he tried to filter disease germs from liquid extracted
from leaves infected with Tobacco Mosaic disease, and confirmed the filtered
liquid was stil infectious due to previously unknown microscopic agents which
became known as viruses. Decades later, scientists were finally able to observe
an actual virus when the electron microscope was invented in the 1930° s. As
biologists pursue virus research, the question of how to define life becomes
increasingly perplexing because viruses are defined as not being alive.
Although viruses fail to meet criteria of life which are met by animals, plants,
and even bacteria, it seems intuitively wrong to casually classify viruses in the
same category as inanimate objects. A clear understanding of life seems to be
necessary for further biological studies, especially as researchers continue to
encounter newer and more unusual forms of lfe.

Since their discovery in the late 180" s, scientists have learned much about
viruses, which are microscopic collections of genetic material that cause illness
in human beings and other living organisms. The Russian biologist of the
1890' s, Dmitry Ivanovsky was the first scientist to identify and isolate viruses
even though he was unable to see viruses due to their small size; using a filter
which eliminates bacteria, he tried to filter disease germs from liquid extracted
from leaves infected with Tobacco Mosaic disease, and confirmed the filtered
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The Challenging Definition of Life

NI 7570

Since they were discovered in the late 1800’s, scientists have learned
much about viruses, which are microscopic collections of genetic material
that cause illness in human beings and other living organisms. The Russian
biologist of the 1890’s, Dmitry lvanovsky was the first scientist to identify and
isolate viruses even though he was unable to see viruses due to their small
size. Using a filter which eliminates bacteria, he tried to filter disease germs
from liquid extracted from leaves infected with tobacco mosaic disease,

and confirmed the filtered liquid was still infectious due to previously
unknown microscopic agents which became known as viruses. Decades
later, scientists were finally able to observe an actual virus when the electron
microscope was invented in the 1930’s. As biologists pursue virus research,
the question of how to define life becomes increasingly perplexing because
viruses are defined as not being alive. Although viruses fail to meet criteria of
life which are met by animals, plants, and even bacteria, it seems intuitively
wrong to casually classify viruses in the same category as inanimate
objects. A clear understanding of life seems to be necessary for further
biological studies, especially as researchers continue to encounter newer
and more unusual forms of life.
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Words and Phrases

virus 7« JVX / microscopic BEEER . MR / genetic IBRD / identify HEER T B, AT
% /isolate DEET . [REBET S /eliminate BR<. BRET S / germ MiE / extract #HHT S /
infect BREEHE % /pursue 1B KT %/ define E& T % / perplexing #8375 / criteria (<criterion)
HE  /meet (BEGE%R) 79 /inanimate \AID / encounter &Y %
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B Reading Section W

The time limit for this section: 60 min

Q1 ~ Q13

The Formation of Limestone Karst Caves

(O— Although caves are formed in numerous ways from many
different materials including ice and clay, the most common form of
subterranean cavern is found in limestone karst. Covering 10% of
the earth’ s land, karst is usually made of limestone, yet it can also
be created of other materials such as dolomite, gypsum, and marble.
Limestone is comprised largely of calcite which is chemically known
as calcium carbonate (CaCQs). Limestone is most commonly created
when the calcium rich bones and shells from small aquatic creatures
pile up over long geological periods and eventually form sedimentary
rocks. Limestone can also be formed when water which contains
dissolved calcium carbonate evaporates, leaving a white mud-like
deposit of calcium carbonate which slowly solidifies.

(2— The next step in the formation of a typical limestone karst cave
occurs when the limestone rock ground is dissolved by rain water.
This water contains carbonic acid (H.COg3) that is created from
carbon dioxide (CO,) from air or organic material. As this acidic water
seeps into limestone karst through cracks and holes, over thousands
and millions of years, existing cracks will be widened and create
potentially large chambers and passages. This is the beginning of a
cave. Cavities are particularly likely to form in the waterlogged
region beneath the water table as the acidic water gradually dissolves
the surrounding rock. B The resulting cavities can be further
enlarged by flowing underground rivers, and shaped as the height of
the water table goes up and down. A sinkhole may result when
the ceiling of a cavity collapses because it is too close to the surface.

(3— So far, scientists and cave explorers have identified 2,424 caves

in 89 countries which are deeper than 300 meters or longer than 3

kilometers. Caverns can be as large as Mammoth Cave in Kentucky,
USA with nearly 600 kilometers of surveyed passageway, over 2
kilometers deep like Krubera Cave in Abkhazia, Georgia, and have
chambers that measure over 150,000 square meters such as in
Lubang Nasib Bagus in Malaysia and the Gebihe System in China.
Underwater caves such as Sistema Ox Bel Ha in Quintana Roo,
Mexico have been surveyed as being over 180 kilometers long.

@— One of the attractions of these caves is the beautiful stone
formations they house. Characteristically, caves are frequently
decorated with uniquely shaped and colored stone formations
known as speleothems. Speleothems are often created in the spaces
above the water table, as mineral-laden water drops leave behind
crystallized minerals such as calcium carbonate, gypsum, iron,
copper, and manganese. Many of the shapes seen in speleothems
are similar to ice formations such as icicles found in cold climates.
For example, icicle shaped stalactites are formed as water drips
from the ceiling. A stalagmite will typically form on the floor under a
stalactite as the water drops leave behind even more mineral as they
evaporate.

(®— The most popular stone formation is a column, which is also
known as a stalagnate. Stalagnates result when a stalactite and
stalagmite grow together. Long thin stalactites, often called “soda
straws,” are hollow as water flows through the inside, and the mineral
is deposited around the outer edge. Stalactites can also form into
small twig-like features known as helictites that bend and twist and
appear to completely defy gravity. Stalactites can form drape-like
shapes known as “cave curtain” or “drapery.” Flowstone is another
common speleothem which, as the name implies, looks like flowing
liquid rock frozen in time. Flowstone is found on the floors and walls
of caves.

©®— The color and shape of these speleothems are determined by
factors such as the rate of flow of water into the cave, the density
and type of minerals and other chemicals contained in this water,
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