Biology 10th Grade 






Mr. Galloway

Chapter 1 - The Science of Life
1.1 Practical Themes of Biology


1.2 The World of Biology

1.3 Scientific Methods



1.4 Microscopy & SI Measurement


Textbook: MODERN BIOLOGY, published by Holt, Rinehart, Winston.

Disclaimer:  This textbook, like all human works, is not perfect.  It contains some material that is out of date and some that has been proven wrong.  Also, since it is not a “Christian” text it also contains worldview statements, especially regarding philosophy of life and historical science that are inconsistent with a biblical worldview.  
Most people do not realize that “science” is not as objective as some scientists proclaim it to be.  Some, even some non-Christian scientists, admit the fact that “scientific” claims are often just traditions believed by the current majority.  
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Section 1.1 PRACTICAL THEMES OF BIOLOGY 
Scientists have no agreement on how many species of living things (organisms) inhabit the Earth.  Estimates range from 10 million to 100 million species.  Only about 2 million have been identified and named, and only a few thousand have been studied in any detail.  So the exciting news is that most of the world of biology is an adventure just waiting for exploration. 
The Bible, Bio-Logic, & Hypotheses:
· “Bio” means “life”; “ology” = “the study of”

· “Bio-logical”
· “Logical” comes from the New Testament Greek term logikos, meaning “reasoned from the “logos” (the Word).

· Jesus is “The LOGOS” John 1:1, 14, 18
· “Hypo-thesis”
· “Hypothesis” comes from a compound Greek term meaning “underlying belief”

· “hypo” means “under”

· “thesis” means “proposition” or “presupposition”

General Revelation = (Rom 1:20) Information available through observing the world.
Special Revelation =  (John 17:17) Information available through observing the WORD.
THE BIG QUESTIONS FOR SCIENCE AND SCRIPTURE:
1. When and how did the universe (space, time, matter, and energy) come into being?

- Atheistic Evolutionary Science says Nobody + Nothing = Everything (bang), millions of years ago.
                 However, this is a mathematical absurdity. (0 + 0 = 0), and violates the Laws of Thermodynamics.

- Theistic Evolutionary Science says God initiated the big bang millions of years ago.

- Scriptural Science says that God created (“bara”) all things out of nothing (“ex nihilo” – John 1:1-3).

2. What is the origin of life [(DNA coded information) and (“nephesh” - thinking, feeling soul)]?

- Atheistic Evolutionary Science says non-living chemicals produced life (spontaneous generation).

   However, this violates the Laws of Biogenesis and Information Science).

   Information always comes from an intelligence. 

- Theistic Evolutionary Science says that God made non-living chemicals live.

- Scriptural Science says that God created specific “kinds” of creatures.

   Each “kind” had a vast, yet limited, capacity for genetic variation (wolf kind into foxes, dogs, etc). 
3. What is the origin of NEW DNA (new coded information)?

- Atheistic Evolutionary Science says it is chance, time, mutations, and violently competitive selection.

- Theistic Evolutionary Science says God designed this process of violent competition and death.

- Scriptural Science says that God created a peaceful Garden of Eden without disorder, suffering, or death.
4. What is the origin of disorder, dysfunction, disease, and death in the universe?

- Atheistic Evolutionary Science says this horrible process is just the result of cruel chance.

- Theistic Evolutionary Science says this horrible process is God’s fault, deliberately desired and designed.

- Scriptural Science says that it is the result of sinful rebellion by angels and man.

   This rebellion was a willful act of stepping out from under God’s hand of provision and protection.

    Satan, Adam, and Eve chose to be their own authority, self-deification.
                  The consequence is a partial separation from the full provision and protection of God.

   The consequence of sin is death, that is, separation from God who is the source of order and life.

   (Escalating Entropy, the increase of disorder apart from God)

I.  SECTION 1-1  SIX UNIFYING THEMES OF BIOLOGY 

The Science of Biology is unified by core principles that remain true regardless of the organism or the type of relational interaction studied. The SIX MAJOR THEMES: 

    A. Cells: Structure and Function 

    B. Homeostasis: Stability 

    C. Reproduction: Inheritance 

    D. Change: (Not Macroevolution, but only variations within a kind)

    E. Interdependence: Ecology of Organisms

    F. Energy: Power for Organizing Living Matter
A. Cells: Structure and Function 

1. A CELL=  the basic unit of life = the smallest unit that can be called “living”.
   ALL organisms are made of and develop from cells. 

2. UNICELLULAR ORGANISMS = organisms composed of only ONE CELL
3. MULTICELLULAR = Most of the organisms we see around us are composed of many cells. 

4. ORGANELLES = tiny, specialized structures that carry out the cell's life processes 
5. MEMBRANE = every cell is  held together by this special covering.
6. Genetic Information = such as DNA or RNA that is necessary for making new cell parts, and new cells 

7. ASEXUAL REPRODUCTION = the process where one unicellular organisms produce new copies of itself that is virtually identical to it (Clone). (See below under reproduction)
8. SEXUAL REPRODUCTION = the process where two multicellular organisms produce a new offspring by combining genetic information. (See below under reproduction)

9. DIFFERENTIATION = the process where the cells of multicellular organisms multiply into different kinds of cells (nerve, muscle, bone, etc) for specific roles programmed for them by their Genetic Instructions (DNA).  Every cell has the exact same, complete DNA coding for the whole organism, but each different type of cell only uses specific sections of the DNA to form and function as a particular type of cell (nerve, muscle, bone, etc).
B. Homeostasis: Stability 

1. Living creatures were designed to maintain stable internal conditions (temperature, water content, etc.)
2. This process is accomplished by regulating the flow of energy and matter across the cell membrane.
C. Reproduction: Inheritance 

1. REPRODUCTION = the process where organisms transmit hereditary information to their offspring. 

2. DEOXYRIBONUCLEIC ACID (DNA) = a large molecule that carries the hereditary information.
3. GENE = a short segment of DNA containing instructions for the development of a single trait (characteristic).  The DNA of a cell is like a large library containing all the instructions that the cell will ever need.  The DNA of every BODY cell, even different kinds of BODY cells, is IDENTICAL.  Each type of cell (bone, muscle, nerve, etc) uses specific genes from the complete set to perform unique functions. 

4. In SEXUAL REPRODUCTION, Hereditary information from TWO Organisms of the SAME SPECIES combine.  From the female the DNA is contained in the EGG, and in the male the DNA is contained in the SPERM.  The joining of egg and sperm produces a fertilized egg called a ZYGOTE, which contains hereditary information from both the Female Parent and the Male Parent.  The new organism is composed of cells that contain complete sets of hereditary information from both its parents. 

5. In ASEXUAL REPRODUCTION, one cell splits into TWO cells.  Each of the TWO cells contains an IDENTICAL COPY (Clones) of the hereditary information (DNA) from the original cell. 
D. Change of Population Characteristics: (Genetic Change and Appearance Change)

1. Evolution is a term that simply means “change”.  For example, my views on how to raise children have “evolved” as I have learned more about parenting.

2. Microevolution is a term that refers to a real process (Natural Selection).  Creationists have always recognized this real process and simply called it adaptation and breeding.  It is merely the horizontal changes that occur in a population merely because of the natural or artificial selecting (sorting) of existing genes, or the loss of genes.  This is the process by which a bird population on an island will change beak shape over time if their food source becomes different (like bigger, harder seeds).  Similarly, we breed many dog types from an original wolf kind of canine by artificial selection.  It is important to notice, however, that no matter how many times you select and breed, the offspring will always be DOGS of different size, shape, and color.  But, selection will never produce a new kind of creature, because that would require the increase of new DNA coding.  So selective breeding can only produce variations within a kind, but never new kinds.
3. Macroevolution is a term that refers to a BELIEF that if selective breeding (natural or artificial) occurs for a long enough time, then the population of a particular kind of creature can change into a completely new kind of creature, like a reptile with scales into a bird feathers.  However, this would require a mechanism to create massive amounts of new genetic information coding.  Evolutionists once believed that time, natural selection, and genetic mutations could produce new DNA information and thus new kinds of creatures.  But it is now known that no mutations ever increase information.  Mutations are always a loss of information.  So, macroevolution or macro-change from one kind to a new kind is impossible.
E. Interdependence: Ecology of Creatures 
1. ECOLOGY is the study of the interactions of organisms with one another and with their environment
2. Abiotic  Factors (Nonliving factors in the environment) are necessary for survival of organisms.
    A. Air 
    B. Water 
    C. Energy (THE SUN, Source of ALL Energy) 
    D. Minerals 
3. Biotic Factors (Living factors in the environemt)Indirectly, a leopard could not survive without green grass.  The grass is a producer that is eaten by an antelope (Consumer – Herbivore - plant eater), which is then eaten by the leopard (Consumer – Carnivore).  The energy from the sun is captured by the grass in photosynthesis, stored in its starches and sugars.  The energy in the starches are transferred to the herbivore and then on to the leopard (Carnivor).
3. The part of the Earth that supports life is called the BIOSPHERE. It includes all the LAND, WATER, and AIR, WHERE organisms live. 
4. Behavioral Responses to the Environment:
    A.  Adapting 
    B.   Fleeing 
    C.   Or Dying 
5.  Most organisms can survive a temporary change. Permanent change can lead to extinction, like the dinosaurs after the global flood during the time of Noah and the Ice Age that followed.  More than 1000 species are listed as in danger of becoming extinct.  

What is causing such a major impact on so many life forms? 
  A. Natural Climate Changes (average temperature, rainfall, etc.)
  B. Human Interference 
     1. Surprisingly studies have shown that human “environmental over-management” efforts have often    
         been the cause of destructive changes to ecosystems. 
     2. Also other forms of human influences, such as: pollution of land, air, and water; hunting for sport, food, and commercial products; forest are cleared  (rain forest); rivers, and lakes diverted; wetlands dry up 

6. A SPECIES is defined as a group of organisms so similar to one another that they can only interbreed with one another and produce fertile offspring.  But there are many exceptions to this rule.  Many different species can interbreed, and even animals from different genera can interbreed.
7. ECOSYSTEM is basically an environmental community.  This definition will be further specified later. 

F. Energy: Power for Organizing Living Matter into a Functioning Creature
1. Living things have amazingly complex structures that must be maintained in their orderly state (homeostasis) by a constant supply of energy.
2. ALMOST ALL THE ENERGY FOR LIFE ON EARTH COMES FROM THE SUN. 

3. Through the process of PHOTOSYNTHESIS, plants and some types of unicellular organisms capture the energy from the Sun and change it into a form of energy that can be used by living things. 

4. Organisms that obtain their energy by making their own food, like plants, are called AUTOTROPHS (Producers).  Using the energy from the Sun, autotrophs convert Water and carbon dioxide into energy Rich substances such as Sugars and Starches (PHOTOSYNTHESIS). 

5. Organisms that must take in FOOD to meet their energy needs are called HETEROTROPHS (Consumers).  Heterotrophs include all animals and fungi as well as many unicellular organisms and a few plant species. 

6. Because they CANNOT PRODUCE THEIR OWN FOOD HETEROTROPHS MUST CONSUME AUTOTROPHS or other Heterotrophs, or both for their energy needs. 

Application of Biology for You and Society: 

FOOD:  The use of organisms to produce things that people need is called BIOTECHNOLOGY. 
CLOTHING:  Wool, silk and leather come from animal products.  Polyester and nylon are made from petroleum. SHELTER:  Wood, but cutting down of the forest is endangering other animals,
HEALTH:  Medicine, treatment of water, garbage disposal, food handling. 
FUEL:   Wood comes from plants, coal from the fossilized remains of plants, Petroleum products (oil and gasoline) from decaying remains of tiny organisms that  were buried in massive layers during the global flood (Fossil Fuels).

II. SECTION 1-2 THE WORLD OF BIOLOGY 

  A. SEVEN CHARACTERISTICS OF LIFE 

1. CELLS -  All organisms are COMPOSED of CELLS.  Unicellular or Multicellular 

2. ORGANIZATION -  Living things are HIGHLY ORGANIZED at both the Molecular and Cellular Level. Living things exhibit a high level of organization, with multicellular organisms being subdivided into cells, and cells containing organelles, and organelles composed of complex molecular structures, etc. 

3. ENERGY USE - All organisms use energy for GROWTH AND REPAIR in a process called METABOLISM which is the sum of all the chemical processes that occur in the organism. THE SUN IS THE ORIGINAL SOURCE OF ENERGY FOR ALMOST ALL ORGANISMS. 

4. HOMEOSTASIS - All living things maintain stable internal conditions by responding to the environment’s changes by detection and reaction to stimuli (both internal and external).   

5. GROWTH - All organisms GROW and DEVELOP. Even single-celled organisms grow to a maximum size.  Then they must divide.   Multicellular organisms pass through a more complicated process of cell differentiation. 

    A. GROWTH in multicellular organisms involves DNA information for both cell division, cell enlargement, and then further division.  Growth is an increase in size.   “Growth” in non-living things like salt crystals is merely the chance accumulation of particles.
    B. DEVELOPMENT leads to a mature adult, and involves repeated cell division and cell 
         differentiation.  Development is a change in Shape or Form. 

6. REPRODUCTION - Since all cells come from existing cells, they must have some way of reproducing, whether that involves Asexual (no recombination of genetic material, exact duplication of the parent) or sexual (recombination of genetic material, duplication with variation).  

7. ADAPTATION – Species of organisms adapt to their environment through natural selection (microevolutionary , horizontal change in size, color, minor shapes), which allows the most adapted to survive and reproduce.
  B. Levels of Organization 

Sub-Atomic Level:  Amazingly, ALL matter is composed of the same basic building blocks (protons, neutrons, and electrons).  The number of these particles determines the properties of the matter.
Atomic / Molecular or Chemical Level:  Atoms make up molecules, the most important is DNA.  I like to call DNA (Designed Not Accidental) to remind my children and students that an intelligent designer is always the source of information.  
Cellular Level:  The smallest unit of life capable of carrying out all the functions of living things. 
Tissue Level:  A group of cells that performs a specific function in an organism. 
Organ Level:  Two or more tissues that function together for a specific purpose. 
Organ System Level:  Several organs working together to perform a specific function.
Organism Level: ALL the organ systems of the body functioning together as an individual creature. Family Level: Biblically, this is the most important level for humans who were created to reflect the image and character of our Triune God (Father, Son, Holy Spirit).
Population Level:  A group of organisms of the SAME SPECIES that live together in a particular location. Community Level:  All the populations of DIFFERENT species living in a particular location. 
Ecosystem Level:  All the communities of an area plus the nonliving factors of the environment.  
Biosphere Level:  All the Ecosystems

III. SECTION 1-3, SCIENTIFIC METHOD
A. Philosophy of the Scientific Method

  1. Scientific examination of “general revelation” is limited and only able to reveal that a powerful and intelligent Designer / Creator exist.
  2. The formal, scientific ,method is limited and cannot prove a hypothesis, but only support a hypothesis.
      It can, however, disprove a well formulated hypothesis.
B. Seven Steps for a Scientific Method

1. OBSERVE
2. QUESTION
3. COLLECT 

4. HYPOTHESIZE

5. TEST
6. ANALYZE
7. CONCLUDE

1. OBSERVE 
1. The process of science Begins With making Careful Observations.  Sometime, making Observation requires little more than carefully looking at an objective.  Scientist have many tools to help with observing, the Microscope and Medical Equipment are examples. 

2. QUESTION 
1. ALL SCIENTIFIC INVESTIGATIONS BEGINS WITH ONE OR MORE QUESTIONS. 

2. The questions come from the Observations made. 

3. COLLECT 
1. The LONGEST PHASE of a scientific investigation is Usually Data Collection. 

2. DATA include any and all information that scientist gather to answer their questions. 

3. There are FOUR important aspect to collecting data:  
     OBSERVING, MEASURING, SAMPLING, AND ORGANIZING DATA. 
    a.  OBSERVING - It is the observation of something unusual or unexplained that raises the first question.  Observation typically employs one or more of the FIVE SENSES to perceive objects or events.  Most observation in a scientific investigation are Direct. 

    b.  MEASURING - Many kinds of observations involve QUANTITATIVE DATA (data that can be measured).  Scientist may measure the dimensions of an object, the number of objects in a group, the duration of an event, or other characteristics in precise units. 

    c.  SCIENTIFIC SAMPLING is the technique of using a sample, that is, a small part, to represent an entire population.  To be useful, samples must by LARGE AND RANDOM - they should include as many subject as possible, and scientists must be sure to sample a cross section of the population so that an accurate representation is obtained. 

    d. ORGANIZING DATA - Data are of little use unless they are organized.  Organizing data involves placing observations and measurements in some kind of logical order, in a Graph, Chart, Table, or Map. 

4. HYPOTHESIZE: (The Central Core of the Scientific Method)
1. When scientists have made many observations and collected sufficient data, they PREDICT a possible explanation for what they have seen and recorded.  A hypothesis is a statement that makes a TESTABLE prediction to explain the observations and data collected.
2. It is testable if evidence can be collected that either supports it or disproves it. 

3. A hypothesis may be shown to be wrong, but it can NEVER be proved TRUE beyond all doubt.  It can only be supported by evidence.  Scientist often must refine and revise their original hypothesis - or even discard them - as they uncover new evidence. 

4. The most formal and useful hypothesis is formulated as an “If . . . then” statement.
    “If weed poison is placed on a group of plants, then they will die within a week.”
5. TEST 

1. A hypothesis can be tested many different ways.  Sometimes a survey or a series of measurements is sufficient.  
2. However, the most effective test for most scientific hypotheses is a Controlled Experiment (gathering data, while carefully controlling the conditions).
EXAMPLE: Pasteur’s experiment to disprove spontaneous generation.
By the way, Louis Pasteur is not only one of the most respected scientific minds in history, but also was a strong creationist, who ardently opposed the hypotheses of evolution.  (See the following web link for a biography on Pasteur:  http://www.answersingenesis.org/creation/v14/il/pasteur.asp?vPrint=1 
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3. ALL experiments have variables , which are factors that can change in an experiment.  (Temperature, length of time, size, and chemical composition are possible variables.)
4. A CONTROLLED EXPERIMENT is based on a comparison of a control group with an experimental group.  The control group and the experimental group are designed to BE IDENTICAL EXCEPT for ONE FACTOR. 

5. The one factor being tested is called the INDEPENDENT variable or EXPERIMENTAL variable. ALL OTHER VARIABLES MUST BE CONTROLLED. 

6. During the course of a controlled experiment, a scientist observes or measures another factor in both the control group and the experimental group.  This factor is called the DEPENDENT or RESPONDING variable.  It is dependent because it is driven by or results from the Independent Variable. 

7. After the experiment, the data collected must be organized and analyzed to determine whether data are reliable and weather they support or do not support a hypothesized prediction. 

6. ANALYZE:
7. CONCLUDE and COMMUNICATE:
MODELING, INFERRING, AND FORMING A THEORY 

1. The GOAL of Scientific Investigation is to shed light on something previously Not Understood. 

2. THE FINAL STEP OF MOST INVESTIGATIONS IS TO PRODUCE A MODEL. 

3. Modeling involves constructing a representation of an object, a system, or a process that helps show relationships among data. 

4. A MODEL IS ESSENTIALLY AN EXPLANATION SUPPORTED BY DATA.  It can be Visual, Verbal, or Mathematical. 

5. INFERRING  - An inference is not directly testable. It is a conclusion made on the basis of indirect facts or premises rather than on direct observations.  Example: if you see smoke, you might infer that there is a fire producing it, even though you cannot directly see the fire.  Remember, Hebrews 11:1, “Faith (belief) is [based on] the evidence of things not seen.”  

6. FORMING A THEORY - A theory may be formed after many related hypotheses have been tested and supported with much experimental evidence.  A theory is a broad and comprehensive statement of what is BELIEVED to be true.   In science, a belief is worthy of being called a theory only if it has been tested repeatedly by many scientists and has never yet been proven false (falsified).

7. COMMUNICATE - The final step is to communicate your findings and to share your results with 
others.  Communication allows scientist to test and build on the work of  others.  Two ways to 
communicate your findings are to publish your finding in scientific journals or 
present them at 
scientific meetings. 
** In order to communicate your conclusions with scientists from other countries, a universal standard of measurement has been developed called SI Units.  (see below under section 1-5)
IV. SECTION 1-4, MICROSCOPY AND MEASUREMENT 

OBJECTIVES:  Compare light microscopes with electron microscopes in terms of magnification and resolution.  Explain the advantage of the “Systeme International d'Unities” (SI Units). 

MICROSCOPES 

1. One of the most widely used tools in Biology is the microscope. It is an instrument that produces an enlarged image of an object. 

2. It also enhances the details of an object.
3. An increase in an object's apparent size is MAGNIFICATION. 

4. RESOLUTION refers to how clear the object is seen.
** As the magnification increases, the resolution decreases.
TYPES OF MICROSCOPES
1. To see small organisms and cells, biologist use a COMPOUND LIGHT MICROSCOPE (LM).  With this type of microscope a thin sliced (enough to be transparent) and sometimes stained specimen is mounted on a glass slide to be viewed. 

    A. The slide is placed on the STAGE, a Light source, a Light Bulb or Mirror in the BASE, directs the light upward. 

    B. Light passes through the Specimen and through the OBJECTIVE LENS, which is positioned directly above the specimen. 

    C. Most Light Microscope have a set of Objective Lens located on the NOSEPIECE, that can be Rotated to multiply the magnification effect.  

    D. The most powerful Objective Lens on most scopes produces an image 40 Times (40X) the actual size of the Specimen. 

    E. From the Objective Lens, the magnified image is projected up through the BODY TUBE to the OCULAR LENS in the EYEPIECE, where it is magnified (multiplied) further. 

    F. The Standard Ocular Lens magnifies a Specimen 10 Times (10X). 

    G. To Compute the Power of Magnification of a Microscope, the Power of Magnification of the Strongest Objective Lens (40X) is MULTIPLIED by the Power of Magnification of the Ocular Lens (10X).  40 X 10 = 400X Power of Magnification. 

2. The Resolution power of LMs is limited by the physical characteristics of light.  At powers of magnification beyond about 2000X, the image of the specimen becomes very blurry. 

3. To examine specimens even smaller than Cells, scientist may choose from several types of ELECTRON MICROSCOPES. 

4. In an Electron Microscope, a Beam of Electrons - rather than Light - produces an enlarged image. 

5. Electron Microscopes are MUCH MORE POWERFUL than LMs. 

6. The TRANSMISSION ELECTRON MICROSCOPE (TEM) can magnify objects up to 200,000 Times.  Images are projected onto a Screen or Photographic Plate.  TEMs are used to produce a Greatly Magnified Image of INTERNAL DETAILS of specimens.  TEMs cannot be used to view Living Specimens. 
  
7. The SCANNING ELECTRON MICROSCOPE (SEM) provides Three Dimensional Images.  Specimens are NOT Sliced, the surface is sprayed with a Fine Metal Coating.  A beam of electrons is passed over the surface of the metal coating to emit a shower of electrons.  These electrons are projected onto a Fluorescent Screen or Photographic Plate.  SEMs  are used to produce Greatly Magnified Images of SURFACE DETAILS of specimens.  SEMs can magnify up to 100,000 Times, but cannot be used to view Living Specimens. 

MEASUREMENT 

1. Scientist use a Single, Standard System of Measurement.  The Official Name of the Measurement System is SYSTEME INTERNATIONAL d'UNITES (INTERNATIONAL SYSTEM OF MEASUREMENTS) OR SI. The SI is a Universal, Standardized form of measurement that is use by all Scientist around the world.  It allows us to understand each others work and duplicate each others experiments to check the results. 

2. BASE UNITS:  There are SEVEN Fundamental Base Units in SI: 

    LENGTH - meter,  m 
    MASS - kilogram,  kg 
    TIME - second,  s 
    ELECTRIC CURRENT - ampere,   A 
    TEMPERATURE - kelvin,  K 
    AMOUNT OF SUBSTANCE - mole,  mol 
    LUMINOUS INTENSITY - candela,  cd 

Tables 1-1 and 1-2. 
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3. DERIVED UNITS:  To measure Surface Area or Velocity, among other things, Derived Units are used.  Derived Units are produced by mathematical relationship between TWO Base Units or Between TWO Derived Units.  Table 1-3. 

[image: image4.jpg]51 Derived Units Often Used in Biology

Derived quantity Name Abbreviation

Area square meter m

Volume cubic meter m?

Mass density Kilogram per kg/m?
cubic meter

Specific volume cubic meter per miikg
Kilogram

Celsius temperature _ degree Celsius °C




4. Some Units of measurement that are NOT part of SI are accepted to use with SI Units - TIME, VOLUME, AND MASS.  Table 1-4. 
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“Assumptions can be dangerous, especially in science.  They usually start as the most plausible or comfortable interpretation of the available facts.  But when their truth cannot be immediately tested and their flaws are not obvious, assumptions often graduate to articles of faith, and new observations are forced to fit them.  Eventually, if the volume of troublesome information becomes unsustainable, the orthodoxy must collapse.” [Emphasis added in bold italics]





(John Mattick, PhD, professor of molecular biology at the University of Queensland and director of the Institute for Molecular Bioscience.  “The Hidden Genetic Program of Complex Organisms”, Scientific American, October 2004, p. 61.)
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