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Glossary of Scientific Terms

Anti-entropic: Also known as negentropic. Any open system that takes in more energy
than it releases and stores that energy in growth and increasing complexity.

Beltian bodies: Small globules on the leaf tips of the Bull’s-horn acacia that are
harvested by acacia ants for protein.

Bifurcation: A rapid, large-scale change in a complex system'’s behavior due to iterative,
positive feedback within the system.

Biodiversity: Biological diversity at any scale, but if the scale is not defined it is inferred
to be at the species level, which is the number of species within an ecosystem. In this
regard biodiversity is the same thing as species richness.

Biomass: The total amount of both living and nonliving organic matter in an organism or
ecosystem.

Biosphere: The largest scale of biological organization, which includes all of the
ecosystems that cloak the planet.

Butterfly effect: The idea that a small-scale change in a complex system through
feedback can eventually result in large-scale consequences.

Carrying capacity: The maximal population size that an ecosystem can support without
being degraded.

Cellular respiration: The breaking down of carbohydrate molecules within a cell to
access the stored energy within the molecules.

Chaos theory: The original name given to the study of nonlinear systems. It is now called
complex systems science.

Closed system: A system into which energy and materials cannot enter.

Coevolution: The process by which species adapt to each other so that they can more
successfully coexist.

Competitive exclusion: The process by which a very competitive species excludes other
species from an ecosystem.
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Complex system: A nonlinear system that feeds back on itself as the parts interactin
different ways at different times.

Complex systems science: The study of nonlinear systems. It used to be called chaos
theory.

Convergence: The process in which minor perturbations within a system tend to cancel
each other out.

Dynamic equilibrium: The state in an open system where the amount of energy entering
the system equals the amount leaving the system.

Ecosystem: An open system that includes populations of species, nonliving biomass, and
the physical environment all interacting together.

Emergent properties: Aspects of a complex system’s behavior that result from
interactions within the system that couldn’t have been predicted by an examination of
the system’s parts. Due to emergent properties, in a complex system the whole is
greater than the sum of its parts.

Entelechy: Self-completing, Aristotle’s view of the natural world. Matter and form are
linked in a continuous process of change.

Entropy: A process in which a system becomes disorganized and simplified because it
loses more energy from its transformations.

Ephemeral vernal wildflowers: flowering plants that grow early in the spring and die
back to ground level when the forest canopy leafs out.

First law of thermadynamics: Law of conservation of energy that states that energy can
neither be created nor destroyed.

Fuzzy boundaries: Spatial boundaries that allow for the movement of energy, materials,
and information between nested complex systems.

Habitat: The ecosystem or ecosystems in which an organism lives.

Intermediate levels of disturbance: A disturbance to an ecosystem that is moderate and
not large-scale.

Isotope: any of two or more forms of an element that have the same chemical
properties but differing atom weights based on differing numbers of neutrons.

Keystone predator: A predator that keeps competitive exclusion in check and therefore
fosters high levels of species richness within an ecosystem.
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Kilocalorie The energy needed to raise 1000 grams of water one degree Celsius.
Kinetic energy: The energy of motion.

Law of conservation of energy: The first law of thermodynamics, which states that
energy can neither be created nor destroyed.

Law of entropy: The second law of thermodynamics, which states that when energy is
transformed from one state to another, some of the energy is lost from the system

where the transformation occurs, resulting in entropy.

Limits to growth: The law that states that all systems have to reach dynamic equilibrium
in order to sustain themselves.

Linear system: A system in which all the parts work in a lockstep pattern, like a machine.
Microhabitat: A sub-portion of a habitat where an organism exists.

Mutualism: A mutually beneficial interaction between two individuals from different
species that is essential for the survival of one or usually both individuals.

Mycorrhizae: Fungi that get their carbohydrate energy from the roots of plants while
allowing the plants to dramatically increase their uptake of nutrients and water.

Natural selection: A process in nature where organisms best adapted to their
environment have greater chances for survival.

Negative feedback: Feedback within a complex system that maintains the system’s
status quo.

Nestedness: Complex systems at different spatial scales that are nested one within
another.

Niche: The totality of all an organism’s interactions with other organisms and the
physical environment; its total ecological role.

Nonlinear system: A complex system that feeds back on itself as the parts interact in
different ways at different times.

Old growth forest: A forest that has reached dynamic equilibrium.

Open system: A system in which energy and materials flow in and out.
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Photosynthesis: The cellular process by which light energy is used to combine carbon
dioxide and water, forming carbohydrate energy storage molecules.

Positive feedback: Directional, iterative feedback that may bring about a bifurcation
event.

Proximate knowledge of initial conditions: The idea that absolutely accurate
measurements are not necessary for making accurate predictions.

Punctuated equilibria: The theory that the development of new species accurs quickly,
not gradually, and is followed by long periods of stasis where little further change
occurs.

Reductionism: The scientific approach that complex phenomena can be understood by
examining their parts.

Saprophytes: Decay-producing organisms that get their energy from nonliving organic
material.

Second law of thermodynamics: The law of entropy, which states that when energy is
transformed from one state to another, some of the energy is lost from the system

where the transformation occurs, resulting in entropy.

Self-organization: Increasing complexity in a complex system as it takes in more energy
than it releases.

Species richness: The number of species in an ecosystem.

Static equilibrium: The final entropic state of a closed system that has dissipated its
energy.

Succession: Changes in populations of species in an ecosystem through time, initiated by
some form of disturbance.

Uniformitarianism: Hutton’s theory that all geological features could be explained by
slow, accumulative change.
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Committee Meeting
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What I was struck by today ls, that In a lot of ways, I always think

that we, kind of, live the same lives, we're Just in different places. | heard

~people -- “Yeah, | was on the zonlng,.board. but the neW'administration kicked

me out because | was pro-development Someone else got up and said. "Yeah.

b C ek

e

.........

The difference Is that those that aren t wlthln what we've desrgnatecl
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. to. be the core o and make mlstakes Jike In my own communlty in West

L, s ""'r‘" Jln il g

Orange, where I'm the ‘Mayor-- Our mistakes are translated. maybe, into a loss
of the qualrty of life, maybe more traffic, alr not as clean as it could be.

probably extra taxes because of the school chrldren that come in. And there’s

T N T

permutations of' the debate aver condos - they re not golng to have school
children, we'll make ‘money, whatever It mlght be. But if we make a mistake.

that's where the transgresslon 8oes to, our own lndlvldual quahty ol’ life, ergo

home rule.

If there are mlstakes made by local government relatwe to the core

A R

that s remalnlng. the entlre State of New Jersey will suffer, not to mentlon

i JoAR f.Hll't Y U(,ui $

_Pennsylvania, New York This lmpltcatlon goes beyond even New Jersey And
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thrs‘ls why, in a way, I pray for wisdom for all of us, as we go through this

evaluatlve process, to make certain that we do the right thing. because we can't

afford not to.

JiE ‘.", N B T B P
And wlth that, we look lorward to woxking hard together And
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hank ou all again. .,
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— I m going to turn lt over to Senator Smlth (applause)
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The Assembly Envlronment Commxttee and Chairman McKeon.

Y
have worked long and hatd on' thrs And we 're going to be wor kmg longel and

ooy

harder We've gOt a pretty hecttc schedule ahead of this. But your comments

tonight make all the difference in the world, -
1T there was ‘one’lesson tonight, It ivas the voice in the background

from Tom Crulse, “Show me the money.” (laughter) And Chairman McKeon
and I pledge to you that we wlill show you the money. We're currently working
with the Governor's Ofﬁce Lo pul together the dedlcated and guaranteed source

of funding so that the nghlands whlch Is making a sacrifice for the rest of the

state, is properly compensated We will show ou the money

(s

%‘ftf.'. B o And let s ot lose' track of the fact that this is a bill about water.

It's about a lot of thlngs but It's the water supply for the future of the State of
New Jersey We can't have Are there any builders left in the ro_om?.' There will
be rio residentlal housing If there's not water. There:will be no building, no
t‘actories. no anything If there isn't a good, clean, sufficient water supply.

| 1fyou look at the Task Force's report It indlcated that the cost of
water treatment Is estimated to Increase $30 billion ifwe don t protect this water
supply. What,more do we need to know? How many times do we have to be
hit in the ‘s'lf'd'evof the head with a 2x4? This Is one of our last chances to keep
New Jersey's Future bright. |

L Now, some.comments that you need to know: [f you would like
_toi'strpp'lement our record or 'send In comm'enfts that you'd like us to consider.
please take this address‘Assembly and Senate Environment Commitcees, State
House Annex, P.O. Box | |

UNIDENTIF{ED SPEAKER FROM AUDIENCE Wait a minute.
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