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(A} Some people still persist in a view of the natural world and its inhabitants as

having no other value than to serve humans as tools, objects, and resources.

This approach is very different from that of indigenous people who recognize

no such hierarchy and do not see a separating wall between humans and the

animal and plant kingdoms. They regard all creatures of the earth as fellow

travelers and spiritual teachers.

(B} A legacy of humans’ evolutionary past is the fact that extensive brain
development occurs after a child is born. Other creatures have a genetic
inheritance that includes a specialized body and mind fitted to a specific
environment, but humans have a brain that grows while exposed to the

environment. Brain development and the environment interact. A child is born

with an ability to grasp complex patterns and learn from a wide number of

possible environments. Interaction with the environment shapes a child’s

brain, narrowing its learning potential to fit the actual community in which the

child lives.
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In our culture, time has long been equated with the position of the hands on
a clock. Our reliance on mechanical clocks may have weakened our ability to
sense our inner time. In any case, sensible people have tended to dismiss the
seemingly incredible notion that a natural clock could synchronize all processes
in the body, even though scientists found evidence nearly three centuries ago
thaf biological clocks guide every living being through the day.

In the early eighteenth century, the French astronomer Jean-Jacques de
Mairan was struck by the way the mimosa plants on his windowsill raised their
leaves toward the sun ( @ ) the same time every day. An effect of the light?
Mairan placed the mimosas in a dark cellar, but the leaves .kept right on

_unfurling every morning and closing back up every evening. He repeated this
experiment again and again, ( ® ) the same result. In 1729, he reported his
findings to the Paris Academy of Sciences. His publication boldly declared, “The
activity of the plant is related to the keen sensibility that enables bedridden
invalids to tell the difference between day and night.” In his day, mo{sl)]'z hospitals
were dark vaults.

The news of Mairan's discovery spread quickly. Soon afterward, Carolus
Linnaeus, who had detected similar behavior in other plants, set out to plant a
flower clock in his garden. By arranging a circular formation of selected species
of twelve flowering plants that opened and closed at different times, his “clock”
told the time accurately to within a half hour.

Of course Mairan and Linnaeus did not have the slightest idea what
timekeeping mechanisms were at work in these plants. And they could not begin
to imagine that the biological clock was one of the earliest inventions of nature.
It is found even in simple creatures such as the *euglena. These tiny creatures
have inhabited the earth for over a billion years —far longer than flowering

" plants have existed. A thick green cavering on a pond indicates the presence of
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a mass of these one-celled organisms. In the genealogy of nature, euglena can
be found at the very beginning of the longﬂ line of ancestors of the animal
kingdom, although they also possess plant characteristics such as
**photosynthesis, as is evident in their green color.

An odd spectacle often occurs at the mouth of a river: At low tide, one-celled

euglena, ascending to the surface toward the light, color the water green, but as
soon as the tide comes in, they vanish. The euglena burrow down in the mud so
as not to be washed away by the water. When the tide recedes, these organisms
reemerge, and the spectacle begins anew. Does this primitive creature sense the

approach of the ebb and flow? We know that is not the case because the euglena

ascend and burrow down even ( (© ) the absence of tides. If we collect some
green-covered mud and examine it in a laboratory, we find that the euglena
continue to ascend every six hours and burrow down for the next six hours. And
although the euglena appear to have a simple sense organ ( @ ) light (their
name’'s Greek origin is “good eyeball”), the succession ( (® ) light and
darkness is not what causes this behavioral pattern. Like the mimosa, the
euglena stick to this pattern even in complete darkness. Hence, the simple
rhythm of the euglena must originate within the organism itself. And sure

enough, even this tiny organism contains a biological clock.
GE)

*euglena -1 (3 RULTODRIE)
**photosynthesis YE& K
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