About Lecture

Include notes from all sources
Takelegible and complete notes

It’s fine to paraphrase or abbreviate
Takenotesin a designated notebook

Ask relevant and thoughtful questions

I f you misslecture, get notes from a peer
I nclude examples, diagrams and pictures

Stay with the same pattern or outline asthe lecture notes

You arerequired to take proper notesin class, no exception

Watch out for bold, underlined, colored, or emphasized terms

If | gotoo fast or you need further explanationsduring lecture, let me know
Place handoutsassignments/labs from lecturein the designated binder

Notes arethe primary source for homework, study guides, labs, activities, and exams


http://lmccormick23.files.wordpress.com/2010/05/lecture.gif
http://lmccormick23.files.wordpress.com/2010/05/lecture.gif



Introduction to Biology-HD-SD -ppt.mp4
Introduction to Biology-HD-SD -ppt.mp4

Introduction to Biology
Hierarchy of Life

Atom = particle of living and non-living things
- protons (p+), neutrons (n%), eectrons (e-)

- p+’s and n®’s in center, “nucleus”

- &-’s in levels: orbits/shells (ie max # per level: 2, 8, 18, 32 ...)
- want levelsfilled (1% level 1% ... etc) “and” be neutral
- typically: # of e-’s = # of p+’s |

lon = charged atom (- or +)

- atom losses e- = pos,; ie. Na+

- atom gainse- = neg.; ie Cl-



What Does an Atom Really Look Like ~ 3 mins.mp4
What Does an Atom Really Look Like ~ 3 mins.mp4

He



atomic number = # of p+’s

- defines atom 6
-ie.C=6 (:
Carbon
atomic mass unit (AMU) = # of p+’s “+” # of n¥’s 12.011
_p+=1AMU
-n°=1AMU

& protons

+ 6 neutrons -e- = OOOSSAM U e but’ not |nC|

-1e. C =12; not 12.011 = wt. (tbd)
G‘ electron
@ proton
O neutron

Carbon atom



isotopes = atoms of the same type (# of p+’s); but, diff. AMU’s (n°’s)
- occur in diff. abundances (%); tbd
-1e: (3) H’s = 1p0n (99.9 %), 1p1n (.0112 %), 1p2n (tiny%)
- help define wt
-1e. H’s wt = 1.0078

T » 0 o

1 2 3

1H 1H 1H
protium deuterium tritium
1AMU 2AMUs 3AMUs
+ + +

99.989 % 0.0115 % “tiny” %



C = (3): 6pbn, 6p7n, 6p8n
(:12 (:13 (:14

Carbon 12 Carbon 13 Carbon 14

O =(3): 8p8n, 8p9n, 8pl0On
c)16 ()17 c)18


What Is An Atom .mp4
What Is An Atom .mp4

atomic weight = average AM U of all isotopes + their % of abundance

-1e. B =10.81

-1e. C =12.011
Boron-10 WEight Baron-11
® 5 Protons & 5 Protons
® 5 MNeutrons ® & Neutrons
Abundance: 19.19% Abundance: 80.09%

Atomic weight; 10701919 + MN*0.8009

5 Carbon

Tepmc ey P sy ot




Element = group “club” of similar atoms
-1e H = 3 atoms make up the element “H”

- 92 naturally occurring

Periodic Table of the Elements

m ~ m"’ alkali metals m
| alkaline earth metais He
e PR trensitional metals
bk wee
i ) other metals
wd n
W wrsetoaly ) noometals
-------
O 1 e noble gases
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ElementsImportant to Life:
Carbon, Hydrogen, Oxygen, Phosphorus, Nitrogen, Sulfur,

Calcium and Iron (Fe)

CHOPN’S CaFe

-
Translatt
«CHOPN'S” CaFe




Bonds = creates/contains energy btwn atoms; (3) types.

- lonic = btwn ionsvia e- exchange; strong

- Covalent = btwn atomsvia e-’s sharing; very strong

- Hydrogen = btwn H “+ area” and O, N, F “- areas” due to unequal

sharing of e-’s; not ionic; weak

Partial negative charge

Eleciran is given away o . -
//" Electrons arel d 3
p Q pulled toward ‘ 3
/ o | | oxygen. ’J\\O
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02_14IonicBonds_A.exe
02_14IonicBonds_A.exe
02_12CovalentBonds_A.exe
02_12CovalentBonds_A.exe
Hydrogen Bonds ~3mins.mp4
Hydrogen Bonds ~3mins.mp4

Compound = two “different” atoms; ionic or covalent; linear

-1e. NaCl =sodium chloride

-ie. CO, = carbon dioxide .=°=.

- 1e. Fe,O5 = iron oxide

- ~ il ~
Sodium chloride O O O
Nadl




M olecule = two or more atoms, covalent; angular

See

Disgrams - monomer s = small moleculesthat make up larger ones
on GD or
rext for this - polymer s = large molecules made up of monomers
apter
-1eH, ; (diatomic); also O, or N,,
- ie’s: Sugars “carbs”: C, H, O (ie. Glucose = C;H,0; )
CH20H . o H
[ o GHeH Lipids “fats”: C, H, O n—¢-on
?H ! - HE' . HHF fE _U‘u};“
e coi Proteins: C,H, O, N, S w? S N
H O rll a.[m

NucleicAcids. C,H, O, N, P

H H H " hﬁ{
H H tew 'u~‘,';

e
H H H H O c "
et 117, N M e
N—C—C H © dg T -
H H P |l &,
H N—C—€— = ~
H H HPlT T T F g I fc)



Biomolecules.mp4
Biomolecules.mp4

Water = H,0; “compound-molecule”:

- two diff. atoms = compound

- shares e-’s unequally / angular = molecule

- thus, bipolar ( - and + sides; yet, neutral) = H-bonds

Partial negative charge

Electrons are
pulled toward
| oxygen. AR

. <4

Partial positive charge



03_02WaterStructure_A.exe
03_02WaterStructure_A.exe

- 1If H,O removed - molecules “made” = dehydration synthesis
- “anabolism”

H.O

':-}l'i

Monomers linked by covalent bond

- if H,O added > molecules “break” = hydrolysis
- “catabolism”

Monomers linked by covalent bond




Enzyme = protein
- reduces energy for chemical reactions

- makes “or” breaks molecules in cells; H,O helps

Activation energy of
uncatalyzed reaction

Activation energy of
catalyzed reaction

reactants =\ w

substrate

Energy —

products

Reaction Progress ———»




Substrate(s) = specific molecule(s) that bond to an enzyme

-le key/lock

- ! Substrate
:, ——\ : ‘: - Active site
'A_‘/"W (— -/, ‘_,-
Key [substrate) Lock {enzyme) 0 A
Emme | ' ‘.“:. ‘|
| J

Lock-Key Complex Enzyme-Substrate
Complex

Active Site = bonding “area”

: Enzyme changes shape
Substrate slightly as substrate binds
[ Active site

l Products

Substrate entering Enzyme/substrate Enzyme/products Products leaving
active site of enzyme complex complex active site of enzyme






Organelles = molecules wor king together
- structuresin cellsw/ specific functions

- ie nucleus, ribosomes, mitochondrion, etc...

Yacuole

Golg

Mucleus

Mucleolus Chloroplast

tes helek
G G'“ Fla gellur

Hitchandrian
Centricks

Cell

membranes
Huzku=s

Cilim

Coell wall

Eikazanes

Goliappamtus



CELL = organelesworking together
- defines LI FE (tbd)

- ie’s animal: neuron, epithelium, lymphocyte, osteocyte

- ie’s plant: epithelium and parenchyma




Tissue = cellsworking together

click picture or goto: http://www.primepuzzle.com/images/bubblewrap.swf (don’t let complete)


bubblewrap.exe
bubblewrap.exe
http://www.primepuzzle.com/images/bubblewrap.swf

vascular and ground tissue

- ie’s plant
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- ie’s animal: bone, muscle, nerve, and epithelial




Blood a Tissue ?
Yes

00,95 % oL
0%26° 9%

(SN} 060

(32 90




Organ = tissues working together

- 1e’s animal: heart, liver, brain




System = organs wor king together

- leanimal: circulatory, respiratory, digestive

The Human i
Respiratory Tam et
System e

Nasal passage

Oral cavity




Organism = systems wor king together
- single-celled, ie. protozoa: amoeba / paramecium

- multi-celled, ie. plant, fungi, animal ; dependent = good




Population = organisms of the same species

- lerainbow trout




Community = different populations

- Ie beaver, fish, birds, lily pads, cattails, microbes, etc...




Ecosystem = community + “environment” ; living + non-living
- 1e. fish, snails, cattails, ... and H,0O, gases, light, temp, ...

- ie. pond (or a playground, woods, mud puddle, etc...)




Biome = group of ecosystems

- land: ie. rain forest, desert, tundra, deciduous forest,

coniferousforest, and grassiand

: Desert . Mountain Zones

E Tundra - Chaparral

S Tropical Rainforest . Temperate Evergreen Forest- Temperate Deciduous Forest Polar Ice

Grassland . Taiga

Note: “Chaparral” biomes contain mostly shrubs, dwarf trees, grasses not
found in desert biomes ; “Taiga” would be your coniferous forest biomes



- aquatic: ie lakes, rivers, and reefs, etc...

| Rivers Intertidal zones [ | Oceanic pelagic

. Abyssal zones
(| Estuaries [ Coral reets ] (below oceanic pelagic)



Biosphere = group of biomes

-le Earth




“Hierarchy of Life”



Hierarchy of Life.mp4
Hierarchy of Life.mp4

Biological Classification “Taxonomy”

le. Humans
& Kingdom =Animalia (1 of 5; vital breath)

Phylum = Chordata (vertebrate)

Class = Mammalia (hair, milk, warm)

Order = Primate (ie’s lemur, monkeys, apes) -
Family =Hominid (ie’s great apes (humans, chimps, gorillas))
Genus = Homo (human-like); tbd

Species = sapien (wise)



26_03ClassSchemes_A.exe
26_03ClassSchemes_A.exe

- Spread out so nobody isw/in 10 feet of you; no talking

- Use eyesand earsto observe ; move around / look under things
N\

7

- Draw 8+ examples of lifein your notebook

- Write 1 word that describeswhy your

exampleisalive next to your drawing

- Beprepared to share


Introduction to the Characteristics of Life-SD -ppt.mp4
Introduction to the Characteristics of Life-SD -ppt.mp4

- Let’s say you’re an alien looking for life...
- Write 3-4 reasons why you would think the flameisa life-form...

- Why then..... (tbd)




Characteristicsof Life

 Moves
» Energy (autotrophic or heterotrophic)
« Adapts

» Grows

» Excretes (heat, gases, water)

* Response (stimuli) It’s a ...... MEAGER WORM, “C” it?
° Water Thin/Lean
» Organic (carbon based) |

» Reproduces (ability to)

* Metabolism (chemicals broken down for energy - heat waste)
« CELLS (1s “a” and/or composed of) = #1 %


What Is Life Is Death Real.mp4
What Is Life Is Death Real.mp4




Biological Tools
M icroscopes

Magnification = increasein size

Resolution = increase in detail ; focus




It's a
mammoth. g

Early microscope



Typesand History
Light Types
Simple Scope (uses one lens): ™\ /}:\

- iemagnifying glass J\

Anton van L eeuwenhoek (1632-1723), Dutch
- cloth merchant / lensgrinder

- 1668, invented a “practical” simple scope

- ~270x

- algae, protozoa, blood, etc...

So... what did it look like?



Focus Leeuwenhoek
Microscope
(circa Late 1600s)

Sample
4 Translator

o/



Thought to have made ~500 scopes; ~9 exist today


Antonie van Leeuwenhoek's Story.m4v
Antonie van Leeuwenhoek's Story.m4v

Compound Scope (uses 2 lenses):
Hans and Zach Janssen (son-father); spectacle makers

- 1590, invented a somewhat “impractical” compound scope

- ~3-9x




Francesco Stelluti (1577-1652, Italian)

- 1625, termed the word, “microscope”




Modern Compound Scope

Anatomy:

(~1,600x max)
base
arm e
stage q
light / mirror

body tube (mirrors)
clips/ mechanical stage |
diaphragm (adjustslight) { )
coar se focus knob (larger)
finefocus knob (smaller)
eyepiece (plastic)

ocular lens (10x)

nosepiece (revolves)

objective lens (ie 4x, 10x, 40x)



Let’s Label a Compound Microscope
(see Handout)

e EYEPIECE

OCULAR LENS
BODY TUBE

it '
P AR E T EEATE

[ O ]  _—— NOSEPIECE
ARM — _
OBJECTIVE LENS
3y
Lo A é?

STAGE CLIP
— STAGE

™~  DIAPHRAGM

m—r | IGHT

COARSE FOCUSKNOB -

FINE FOCUS KNOB

E
b i b |

BASE




M e G Maunt locking Screns

/ s Head of mucros cope

Rk B0p Sal oI

Tension adpstiment



KEY:

Tabiel Screen

e Tablet C-Mount

OCULAR LENS _\.

EYEPIECE

f o C-Mount oG Berews

e Haad of MICrosCope

BODY TUBE —
o ARM

NOSEPIECE - MECHANICAL STAGE
B e ”

Rack slop set screw

STAGE -
Tenzon adpstment
Prastenace e \ COARSE FOCUS KNOB
DIAPHRAGM —
Swing-out itk holdar —/
- o
',»"" -
s e Y pioosist contiol
- S

BASE



Total Magnification =

Ocular x Objective ¥ 10x (x) 40x = 400x

le. If using 40x objectivelens ?

Slide Prep: (draw and discuss)  Field of View = Circle w/ Specimen

Cover slip U‘

O
% O “o | \
” 1 10:‘
| / 40x
Slide Specimen in a drop of water or stain
N 9

OslEGE

Polices: —
N

] i

 Two Handswhen Carrying
 Start and End w/ 4x Objective Qo —

o

» Use Fine Focus w/ 10x and 40x Only
» Use Lever for Mechanical Stage
* No Slideson Table/ Close Box When Not Using


Basic Microscope Setup and Use.mp4
Basic Microscope Setup and Use.mp4

Stereoscope (two “ocular” lenses)
- for large specimens

- ~ 60X

-3D




Phase Contrast Scope
- for specimensthat aretoo light
- ~1600x







Electron Microscopes
- 1% in 1931, Berlin (only ~16x) Note: e-s discovered in 1897

- uses “beam” of e-’s
- &-’s use short wavelengths (.02-1nm); 1nm = 1 millionth of a meter

- note: photons use longer wavelengths (~700nm-400nm “color)
- highest resolution; but no color, why? ’

- “typically” non-living specimens
s | ,(l:.'.‘-”f
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http://upload.wikimedia.org/wikipedia/commons/1/1f/Ernst_Ruska_Electron_Microscope_-_Deutsches_Museum_-_Munich-edit.jpg
http://upload.wikimedia.org/wikipedia/commons/1/1f/Ernst_Ruska_Electron_Microscope_-_Deutsches_Museum_-_Munich-edit.jpg
http://upload.wikimedia.org/wikipedia/en/3/3b/Ruska-microscope-sketch.png
http://upload.wikimedia.org/wikipedia/en/3/3b/Ruska-microscope-sketch.png

Types.
TEM: Transmission Electron Microscope

- sends a beam of e-’s “through” a specimen

- iInside cells/ molecules
-2D
- ~50,000,000x



DNA
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SEM: Scanning Electron Microscope

- sends a beam of e-’s “across” a specimen

- outside cells/ organisms
- ~2,000,000x
-3D





Everyday Objects Under An Electron Microscope ~3mins.mp4
Everyday Objects Under An Electron Microscope ~3mins.mp4

Other Tools
Microtome = cutsthin pieces of a specimen

- ledlide preps
Centrifuge = spinsto separate solutions

- leblood
Micromanipulator =tool for cells

- le surgeries: probes, scissors, vacuums, etc...

Computers = models, calculations, storage of data

- le probeware




Hardware = probes (blunt/needle), forceps, scissors, scalpels

- ledissections
Glassware = TT’s, beakers, flasks, Petri dish, graduated cylinder

- lechemical analysis
M odels = preserved specimens, anatomical structures, diagrams

- leeducation
Stains = chemical to identify tissue or cell; may damage cells

- ie “vital stain” = doesn’t Kkill cells; ie. “food coloring”

- iebond = to moleculesin a cell = parts made visible







Scientific M ethod
Francis Bacon (1561-1626) = invented “process”

/‘I” - stressed proper observation & &/ =
# 5 o % ': “‘\:‘\;;;.
-

Problem — question (?) about what one wants answer ed
Background —research / creditable/ referenced
Hypothesis— specific, educated statement that can be tested.
- no fenceriding (ie. may, could, might, etc....)
- not a guess, nor right or wrong, why?
- anw: can never betotally proven; but, that’s ok

- instead: “supported” or “refuted” — for YOU

- more support = more creditable



No Need to Write this Example;
(H): Earthworms only exist in placesthat have very warm winters.
- You dig a 3x3x4 ft holein Florida and Alaska

-result: 1,234 wormsin FL ;: Owormsin AK

- s0, was your (H) “right”? Q’

- anw: no ... instead,

- your (H) was supported ... why? 7’
- anw: becausetheresultswerein your favor; yet, it doesn’t prove

beyond a shadow of a doubt that wormsare or arenot in AK
How do you make the hypothesis more creditable?

- anw: collect more “positive” data! 7

- 1e. dig more holes/ get othersto help

ps. There are earthwormsin Alaska



ie’s: Return to Notetaking...
(P): Doesfertilizer help make a plant grow bigger than nor mal?
Which isa good hypotheses? write “only” the correct one...

(H) Adding (N) to the soil will allow a bean plant to grow 2x as

(H) Adding fertilizer to soil might allow plantsto grow more.t;;.

(H) Will adding fertilizer to the soil make plants grow more? ®

kS
\

(H) Adding (N) to the soil will help thefertilizer somehow.[é.




Procedure (Materials/Steps) — items used / “repeatable” directions

Ingredients . .
= 2% cups rolled oats = Ie. reCIpe
+« 2cups all-purpase flour
+« 1 leaspoon baking powder
+« 1 leaspoon baking soda
+ 1% teaspoon salt
+ i cup unsalted butter at room
temperature

+« i cup granulated sugar Instructions
* 1cup light brown sugar 1. Preheat oven to 375 degrees F. Line baking sheets with parchment paper.
+ Z2eggs

2_Blend the gatis in a food processor to a fine powder.
+« 1 teaspoon vanilla extract

, 3. In a large bowl, whisk together the blended gats with the flour, baking powder,
+ 12 punces semisweet chocolate

baking sada and salt; set oat mixfure aside.

chips
+ 4 punces milk chocolate grated 4. In the bawl of a stand mixer ar electric mixer, cream tagether the butter and both
+ 1% cups chopped walnuis sugars until light and fluffy, 3-4 minutes. Scrape down the sides of the bawl with

a silicone spatula and beat in the eggs one at a fime, beating well after each
addition. Beat in the vanilla extract. Gradually add the flour and oat mixture to
the bufter mixture, beating just until incorporated. With a silicone spatula, fold in
the chocolate chips, grated chocolate and walnuts.

5. Using abaut 2 heaping tablespoons af daugh, roll the dough info balls and place
abaut 2 inches apart on the lined baking sheets. Eake ane sheet at a time until
the edges are set but the center still looks undane, about 10 minutes.

Results— qualitative (words) / quantitative (numbers/ graphs)
- to address all learner types

- allowsfor peer review; they want to find “mistakes”



Conclusion — experiment summary:
- restate Problem (?)
- restate Hypothesis (.)

- state iIf Hypothesiswas supported ...or

state if Hypothesiswas refuted € must give reason(s)

- state Unforeseen event(s)
- state | mprovement(s)

- w/ regardsto procedure
- statea Spring Board (?)

- further investigation

- not to be answered

N\

- aProblem (?) for afuture; yet, smilar lab \



Review of Lifeand the Importance of Good
Observations. Sewer Lice

Common name for member s of
either of two distinct orders of
wingless, parasitic, disease-carrying
insects. Sewer lice of both groupsare
small and beetle-like with very short
legs adapted for clinging to the host.
The sucking lice, of the order
Anoplura, are external parasites of
humans and other mammals, feeding
on blood by means of their piercing-
and-sucking mouthparts. The group
includesthe, bed bugs and sewer lice,
considered varieties of the same
species, Pediculus humanus, and the
crab, or pubic, louse, Phthirus pubis,
named for itscrablike appearance. A
female sucking bugs lays about 300
eggsin her lifetime, cementing them to
body hairsand underclothing.




Experimental Setup
Control (C) = what you keep the “same” for “comparison”
Variable (V) = what’s “changed”
- Independent Variable (1V) = what you “changed”
- Dependent Variable (DV) = what “changed” because of you (or 1V)

Independent ORT;
 ay
Variable $

| (.

Influences

O CHANGE

in the

Everyining isto
)‘ remain the same

)

P
Dependent Q‘

Variable

except the one
thing you change



e

(P) Doesfertilizer effect plant growth?

C = plant to compare experimental plant with

IV = “you” adding fertilizer
DV = significant plant growth

Control Experiment

- B
' Identical pots '

\)

e
‘ Plant growth is

dependent variable

“

..“ X i

Q’% -~ |
Fertilizer is 1
independent variable

'




General Rulesw/ Lab Write-Ups
* No pronouns (ie. “it” ; you, we, our, I, my, €c...)
* No misspellings P
» No incomplete sentences 77

* No feelings/ moods/ attitudes

Peanut Butter Has Peanutty, yet M esSy, Rich
Creaminess (or Crunchiness)

*:?“_ Don’t Find Yourselfin a “Jam” When Trying
¥ to Solve a Problem,

Use the Scientific Method






April 19, 1934, a highly respected Britisn surgeon, Colonel Robert Wilson, took a picture
that appeared to show a serpent rising out of alakein Scotland. Wilson said he noticed
something moving in the water and stopped hiscar to take a photo.
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So, what 1s/'was it?

In 1994, a man named Christian Spurling, before his death at the age of 90,
confessed to hisinvolvement in a plot to create the famous photo, a plot that
involved Colonel Wilson. The object in the water was not a monster. It was a toy
submarine outfitted with a sea-serpent head. Problem wasthat the hoax, L och
Ness M onster, had already convinced peoplethat the serpent really exists despite
no scientific evidence ever surfacing.



L ooking for DNA evidence



Spontaneous Gener ation
- living from non-living “or” abiogenesis
ie’s: “choose 3+”

-fish from river bottoms; creaturesfrom dung
-mice from used underwear/rags, wheat, and dark corner/jar
-geese from dead trees near pondsor lakes
-maggots from rotten meat

-mites from dust

-fungi from dead wood

-mice from corn

-crocodiles from rotting logs L .

-snakes from horse hair ‘\\lf\)‘

-microbes: (ie bacteria, protozoa, worms, fungi ; viruses)

- from the sun shining on water / or from gravy / broth



See Handout / GD SG Experiments
Francesco Redi (maggotsjust come from eggs); 1668

- doctor: against SG

- filled 2 jarsw/ rotten meat; but, sealed onejar

results: unsealed = maggots e
sealed = no maggots & |

problem: S

- no air @
=

- used screen/gauze

i

o, S
results: nomaggots .~ |

Note: - Note:

C =unsealed jar C =unsealed jar
|V = screened jar e |V = sealed jar

DV = no maggots - DV = no maggots %


Spontaneous Generation.mp4
Spontaneous Generation.mp4

John Needham (microbesfrom broth, w/o air); 1748
- C. priest / biologist, for SG
- boiled broth; sealed jar w/ “cork”

results: microbes
problem:

- cork, boiling time, contamination, etc....

- .

broth has
microbes in it



http://en.wikipedia.org/wiki/File:John_Turberville_Needham.jpg
http://en.wikipedia.org/wiki/File:John_Turberville_Needham.jpg

L azzaro Spallanzani (microbes not from broth); 1765

- C. priest / biologist, against SG
- boiled broth; sealed flask by “melting opening”

results: no microbes

problem:

- no air

Gravy Is free of




L ouis Pasteur (microbes not from broth); 1864
- biologists/ chemist ; against SG
- renown for:
- germ theory
- pasteurization
- early vaccines

- boiled broth; did not seal flask, but modified it
- “swan-neck” flask € allowsfor air
result: no microbes

Steam escapes [

from open end Air moves in

i (Aot o4f sk, : Note: Edward Jenner is
/ | considered the founder of
/ ) vaccinology in 1796, after he
Z inoculated a 13 year-old-boy with
sterile vaccinia virus (cowpox), and
— — demonstrated immunity to
Months smallpox. In 1798, the first

smallpox vaccine was devel oped.


http://en.wikipedia.org/wiki/File:Louis_Pasteur_by_Pierre_Lamy_Petit.jpg
http://en.wikipedia.org/wiki/File:Louis_Pasteur_by_Pierre_Lamy_Petit.jpg

How?
- neck “traps” dust w/ microbes

- nodust in broth = no microbes

Please Draw / L abel Picturein Notes:

(7

NO
MICROBES

"

- DUST W/ MICROBES



ﬁs. a5 B,

.
&

Pasteur helped lead the way to better experimentsto refute SG

i zB:

7 149
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Theory = explanation using SM based on:
- established facts

- testable hypotheses
- confirmed results

- NOT aguessor belief

- can be modified ... if evidence suggests

- ie’s: germ, evolution, cell, etc...




No Need to Write: . How a Theory Basically Works .
‘“» Takefor Examplea 6 Sided Cube ‘&%

Given thefollowing fact involving the side of the die that ismissing, can you
develop a hypothesisand then confirm the results?

ra T i "l| ' T
& o
@ ©
Answer: . 4 QJ \ ﬁJ
i L Y r-'_"-,
® &0 |0
O
®@ o/ 0 | 000

But, wasn’t there also a
possibility the missing side

\ could have been, for ie.:
\\ ',l

N
-


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=LOkEzcSgIv7PeM&tbnid=2t76Br4AoM4_FM:&ved=0CAUQjRw&url=http://www.picgifs.com/graphics/dice/&ei=80clUr2CMMKIyAHj8IHYBA&psig=AFQjCNFWfr1FhcanZXUj8x6gTjEtfSOkvg&ust=1378261272861132
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=LOkEzcSgIv7PeM&tbnid=2t76Br4AoM4_FM:&ved=0CAUQjRw&url=http://www.picgifs.com/graphics/dice/&ei=80clUr2CMMKIyAHj8IHYBA&psig=AFQjCNFWfr1FhcanZXUj8x6gTjEtfSOkvg&ust=1378261272861132
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=LOkEzcSgIv7PeM&tbnid=2t76Br4AoM4_FM:&ved=0CAUQjRw&url=http://www.picgifs.com/graphics/dice/&ei=80clUr2CMMKIyAHj8IHYBA&psig=AFQjCNFWfr1FhcanZXUj8x6gTjEtfSOkvg&ust=1378261272861132
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=LOkEzcSgIv7PeM&tbnid=2t76Br4AoM4_FM:&ved=0CAUQjRw&url=http://www.picgifs.com/graphics/dice/&ei=80clUr2CMMKIyAHj8IHYBA&psig=AFQjCNFWfr1FhcanZXUj8x6gTjEtfSOkvg&ust=1378261272861132

Please Write: Theoriesare lmportant

- allows for peer review
- prevents social ignorance
- avoids stagnation of knowledge

- Explains “How” Something Happens

Laws are | mportant

- absolute / unchanging science /_,/——\ /Te;; —
: / Fares / Expla natlons
- mathematically proven / ,
| P //——-—---.\_\\ I( Hypotheses
- Explains “What” Will Happen ( Laws ,’ \ ( e ez \ /



No Need to Write:

I'm not deploying my parachute until scientists get more
certain about this germ theory stuff

If you know that germ theory isreal,
how much more evidenceareYOU goingto need to
convince your self that ger ms cause disease?

Thisiswhere Scientific Method and Theories get involved.

It’s up to YOU to accept or refute the hypothesis
based on your interpretation of the results.

With the under standing that you can change your opinion anytimeif, ie. up to date
facts become evident... that’s what Science is/does, and that’s ok ©



Please Write:

Science is not truth.
Science is finding the
truth. When science

changes jts opinion,

it didn’t lie to you.
/t learped /more,

@ " 9 4 e







Write Only What’s Colored .
Red on the Next 2 SlidesOnly T|me

How Many Yearsis 4.5 Billion?

le. Football Field:
- How many yards/ meters make up afootball field?
- Answer: 100 yards (300 feet) or 94 meters
- How many millimeters (mm’s) make up 1 meter?
- Answer: 1000 mm’s make up 1 meter
- How many mm’s make up 94 meters (football field)?
- Answer: 94,000 mm’s
- Imaginethat mm = 1 year; thus, 94,000 mm = 94,000 years
- How many years = football field?
- Answer: 94,000 years
- How many football fields=4.5b.y.? (Age of Earth)
- Answer: 4,500,000,000 / 94,000 or ....

48,936 football fields 148, 936 football fielqs

- What about 14 b.y.? (Age of Universe) = %

P

Millimeters

1. ¢ 3 4
Centimeters



http://media.photobucket.com/image/earth animation/aivo12/earth.gif?o=13
http://media.photobucket.com/image/earth animation/aivo12/earth.gif?o=13
Earth's History Plays Out On A Football Field.mp4
Earth's History Plays Out On A Football Field.mp4

le. T-Paper
- Imaginethat each sheet is4.5 x 4.5 inches W
- How many years = 1000 sheet roll?
- Answer: 4.5 Billion Years
- Thus, consider the following:
- each square = 4.5 Million Years
(last square = about the time of our bipedal primate ancestors)

a>

4.5 Million Years

- 1/20th (or .05) of an inch of the last sheet = 50,000 Years
(history of our species, Homo sapiens)

- 1/100th (or .01) of an inch of thelast sheet = 10,000 Years
(recorded human history)







Return to Normal Notetaking H istory of Life

~ 14 bya— Universe %
~ 4.5 bya— Earth (Moon ~ 100 mya after Earth)

~ 3.8 bya—-H,O (asteroids/ comets (ice)); > space
~ 3.7 bya — Rise of Prokaryotes (no nucleus; ie Archaeans (extreme env))

‘ - ie~ 3.5 bya Cyanobacteria: photosyn.=»> O, € > energy !

. AR e . i

FeO; (rust) in BY O Rocks
BYO Stromatolites Made of CaCO,
from Cyanobacteria %


How Do We Know the Age of the Universe ~3mins.mp4
How Do We Know the Age of the Universe ~3mins.mp4
25_08EarlyLife_DV.mpg
25_08EarlyLife_DV.mpg

~ 1.7 bya — Rise of Eukaryotes (nucleus; ie protozoa)

~ 1.2 bya — Rise of Multi-Céllular Organisms (oceans)
~1.0 bya— Grand Canyon (erosion by H,O via CO River)
~ 500 mya — Rise of Fish (from soft > armored = bony bodies)

Placoderms



~ 430 mya - Rise of Land Plants (moss/ ferns)
~ 420 mya — Rise of Land Animals (from crustaceans)

~ 370 mya — Rise of Amphibians (from fish)

~ 350 mya — Rise of I nsects (from crustaceans)

~ 300 mya — Rise of Reptiles (from amphibians)
~ 200 mya — Rise of Mammals (from reptiles) |
~ 150 mya — Rise of Birds (from reptiles) . f




~ 66 mya — Dinosaur s ended; but Mammals continue... why?

...and other Classes

(no need to write)
LAl SO il Asteroid ~ 6 miles
il - wide/~1bill Ibs./traveling
~ 20x faster than a bullet

Gulf of Mexico

\g M Chicxulub

e}  orater , hitting the Yucatan
gy Peninsulain Mexico
-’y ... like 1 billion
il \“% 7, 8 nuclear bombs
- going off at once
r S5Major/Mass Extinction in Earth’s

3 History: 447, 378, 252, 199, 252, 66 mya


Asteroid ~10 mins.mp4
Asteroid ~10 mins.mp4

~ 66-56 mya — Rise of Primates. ie’s. prosimians = monkeys = apes
~ 50 mya - African tall grasses; lessforest
~ 25-20 mya — Rise of Hominids: ie’s.

- lesser apes. gibbons

- great apes. orangutans, gorillas, bonobos, chimps, humans

aj .
8reqy ) In dlffer

en
. Cs Ce

L)
Pan - Our closest e “tajlg,\

Iving relatives

Homin ina:m
Hominidae - “Great Apes”

The human lineage and the chimp

Hominoidea - "Apes” : ¢ 2
lineage split about 7 million years ago

Anthropoidea - “Monkeys and Apes”

Frimates



~7-6 mya— Rise of Hominins = our human-like ancestors and us
- bigger brain devel. (> protein diet)

- chimps closer than to gorillas

Note: descendent vsrelated: ie. parentsvs cousins
Note: some have similar time-lines

Rellover 2 species imaga or groug nami % Rara mon
Chcka s;enpn Irmage 1o go to its summary page / You are here.



Earth's Evolution in 10 Minutes.mp4
Earth's Evolution in 10 Minutes.mp4

0, to be clear Homininsdid not live w/
dinosaurs ; there’s ~66 myo gap !!!



Hominin Examples. 6,000" fossils; 27* types, most in Africa

Sahelanthropus*
-~7-6mya

- 1% bipedal ; advantages?




- =
EE= O
20

Chimpanzee

e ———— —

-

Humans

Common
ancestor

i

oldest specimen closesto separating from

chimp lineage about sametime

lI!

i il Al

Human Ar ramidus Chimparzee Goria Oranguian Gibbon

”» -

bpedalsm /. O

terrestnal

quadupedalism
Sahelanthropus ’
~7-6 mya : :

Chimpanzee Modern Human Sahelanthropus




Ardipithecus ramidus, Arti

-~4.4 mya

f le/ f R
- female/ ~4 1t s

- skull more human-like 3




Australopithecus afarensis* , Lucy
-~3.9-3.0mya
- female/ ~ 3-4 ft

- ground and treedwellers

- |

(L

il @

Gl

=
14




Homo Habilis* , Handy Man
-~2.3- 1.4 mya
- ~3-4 ft

- 18t fossll found w/ tools

el e M el



//upload.wikimedia.org/wikipedia/commons/4/45/Homo_habilis-KNM_ER_1813.jpg
//upload.wikimedia.org/wikipedia/commons/4/45/Homo_habilis-KNM_ER_1813.jpg

Paranthropus boisel
-~2.3-1.2mya
- ~4-51t

- largeteeth / jaw




-~2mya- 10tya “Ice Age” (Note: 1 of 4 major ones (~60 total))
- many Hominins might have disappeared, why?
- anw: did not adapt (ie. diet / social skills), except one group:

- Homo sapiens © , thd




Homo erectus ; Upright Man
-~1.8mya- 300tya
- ~5-6ft

- human-like proportions

Homo heidelbergensis*
- ~0600tya - 250 tya
-~5ft

- “descendent” of next Hominins



Homo Neanderthal s*
- ~250tya- 40tya
-~5ft

- elongated skull ; largebrain

- not our descendent

Homo sapiens*

- ~315tya - present

- better diet > brain / social skills

- we “teach” offspring - learn faster
- ~ 2% of our DNA is Neanderthal



YoNeedtoWrite A Mjsconception of Hominin History
“linear”



The Simpsons - Homer Evolution_(360p).flv
The Simpsons - Homer Evolution_(360p).flv

No Need to Write:

Better Conception of Primate History

Millions of years ago

Present-

“branchy/bushy”

Homo
neanderthalensis

Chimpanzee 3 Homo saplens

ﬁ @ Homo erecus

Paran:hropus
Paranthropus boisel

robusws

M- Australopithecus
Y africanus

: Aus:rdopmecus afarensis

Ardepithecus Austalopithecus anamensis

ramidus

. r.,).— ..ah:un ¢...] ,_..x\

r
B R —-w.a—

e


Where Did Humans Come From ~7mins.mp4
Where Did Humans Come From ~7mins.mp4

~ 8.1- 8.5tya “Flood Event”
-icedam in N. America broke
- releasing ~7x’s the amt. of H,O in today’s Great Lakes

- est. that sea levels > ~ 5ft ; surely noticed throughout theworld !

—r et - > -

LAKE
AGASSIZ



- ~ 250 mya “Pangaea” > Present Day
- platetectonics and continental drift effectslife
- biogeography = geographical distribution of plants/animals

- 1e. reason for similar fossilsin diff. placeson Earth




No Need to Write: Better Conception Over all
“branchy/bushy”



COSMOS - Evolution.mp4
COSMOS - Evolution.mp4




Evolution

Dingllagedates



Introduction to Evolution-SD -ppt.mp4
Introduction to Evolution-SD -ppt.mp4

NoNeedtoWrite:  \\/hat Non-Living Things Have Evolved?
(and continueto evolve)




Proto-Sinaitic )
c.1750BCE L/

Phoenician 3 A A
c.1000BCE <\~ _/

c.750BCE I\ <

Archaic Latin 2 a4 N
¢.500BCE "I d /

Modern Latin

seipg A\ D |

Evolution of the Alphabet

“;%%T?¢®®w?f

F??#Y@@W*

By Matt Baker | UsefulCharts.co
Yy Aaw Juve




/ TUNTS RIGHT, DOAR, &
OUR ANCESTORS /
HAD TALS.




Evolution = event w/ heritable variations over time; living only
- descent w/ modification

- “change”

SPIDERS CRABS & MAMMALS
i LOBSTERS

N

INSECTS o W | 7
SEGMENTED | e

y T ‘ h'

; %BRYOZOA
MOLLUSCS

LAMP

JL@ SHELLS

ROUNDWORMS

FLATWORMS
¥ STARFISH

ﬁs & SEA URCHINS
NEMERTINE WORMS




No Need to Write:
“Chinese Whispering Game”
What Evolution is Kinda Like

o=
&,

* Need pencil/pen and notebook

* A “phrase” or “word” will be given to a single person
 After hearing the phrase/word, tell it to 2-3 different people behind you only once

* Then write down the phrase/word and close your notebook

o>

Discussion: @@
- Each “student” = population (ie. organisms)

- Each “telling” = passing of traits w/ possible mutations (ie. genetics)

- Each “notebook” = evidence (ie. fossil)



Requirements
Beneficial Mutation € DNA
Natural Selection € survival
Heredity € generations



What is Evolution .avi
What is Evolution .avi

Depictions
Phylogenetics = shows evolutionary time and relationships; 2 types.

- cladogram = mainly shows common ancestry

&9 3

Lamprey Sunfish Lizard Bear Chimpanzee

G p q -” :
b--“, e

Common mammal ancestor

Common amniote ancestor

Common tetrapod ancestor

Common jawed vertebrate ancestor

Common vertebrate ancestor



- tree = mainly shows common traits—ie’s backbone,

skeleton, hair, limbs, etc...

, ’ ray-finned rodents dinosaurs

sharks fsh amphibians primates & rabbits crocodiles & birds

two post-orbital
fenestrae

amniotic egg
four limbs
bony skeleton

vertebrae






History Behind Evolution

Jean-Baptiste Lamarck (French, 1744-1829); naturalist
- 1809

- use of a structure = caused change = got passed on
- ie’s giraffe or fiddler crab € know the stories

-didn’t get it “quite” right




Charles Darwin (British, 1809-1882) %
- 1825, (at 16) studied medicine; disliked human dissections; quit

- 1828, degreein theology instead; but never a clergyman
- loved studying nature and traveling

- 1831, (at 22) guest on H.M.S. Beagle~5yrs; got sea-sick a lot !

- studied and collected everything; tbd



http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=yeYG07svvSHIOM&tbnid=dbBnRCjPX4RkvM:&ved=0CAgQjRwwAA&url=http://darwin-online.org.uk/EditorialIntroductions/Freeman_OntheOriginofSpecies.html&ei=AgVCUqn9G43LqQGt84DgDw&psig=AFQjCNHeSxMY0h75DAwjO9PXIwvbOfN3Dg&ust=1380144770524280
http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=yeYG07svvSHIOM&tbnid=dbBnRCjPX4RkvM:&ved=0CAgQjRwwAA&url=http://darwin-online.org.uk/EditorialIntroductions/Freeman_OntheOriginofSpecies.html&ei=AgVCUqn9G43LqQGt84DgDw&psig=AFQjCNHeSxMY0h75DAwjO9PXIwvbOfN3Dg&ust=1380144770524280
The Truth About Charles Darwin.mp4
The Truth About Charles Darwin.mp4

- 1835 (9/15-10/17) visited 4 (of 21) Islands of the Galapagos

Note: Galapagosis~850 mls from Ecuador, S.A.


darwin's theories preview ~ 310 mins.mp4
darwin's theories preview ~ 310 mins.mp4

Organisms and Features Found on the Galapagos

‘)
Giant Tortoises However...Few Mammals, Why"

le. shell type:

domed shell = survived on isandsw/ mostly low vegetation »

notched (saddleback) = survived on islands w/ mostly high vegetation




(adult)

tall to escape most predators

Giant Prickly Pear Cactus

trunk

INES ON

looses sp

.trunks

IS




Flightless Cor mor ant:

le. wings = small and unableto fly; but great for stirring under water



//upload.wikimedia.org/wikipedia/commons/9/98/Flightless_cormorant_(Phalacrocorax_harrisi)_-Isabela.jpg
//upload.wikimedia.org/wikipedia/commons/9/98/Flightless_cormorant_(Phalacrocorax_harrisi)_-Isabela.jpg
//upload.wikimedia.org/wikipedia/commons/f/fa/Flightless_cormorant.JPG
//upload.wikimedia.org/wikipedia/commons/f/fa/Flightless_cormorant.JPG
//upload.wikimedia.org/wikipedia/commons/1/12/Flightless_Cormorant_(Phalacrocorax_harrisi)_-swimming.jpg
//upload.wikimedia.org/wikipedia/commons/1/12/Flightless_Cormorant_(Phalacrocorax_harrisi)_-swimming.jpg

Marine lguanas:

le. face = allowed to scrape off aquatic plantsunder water




2
c
@)
h

Land Ver

Note




Finches:

le. beaks = eating certain foods (seeds or insects) on certain islands

Insect eating

Woodpecker type
Insect eating
Ancestor Finch

Seed eating




~ 14 species.

Mangrove “#25”
Finch

Woodpecker
Finch

Vegetarian Medium



Darwin’s Summation
Organisms.
- developed beneficial changes

- adapted to their environment

- ableto passon their traits



//upload.wikimedia.org/wikipedia/commons/f/fa/Flightless_cormorant.JPG
//upload.wikimedia.org/wikipedia/commons/f/fa/Flightless_cormorant.JPG

Alfred Wallace (British, 1823-1913); naturalist
- 1858, came up w/ sametheory; thd, as Darwin € sent him aletter

- forced Darwin to publicize hisidea(s), thd
Natural Selection = species whose characteristicsare suited to their

environment will survive and passon ther traits

,-/
croNs TO
covrznu_r.m.x
e YIII"I’-T or

o A
ol
JAaN

\',\’,\‘,\?R;\L ,

~ 3eies of €558

A -_\1.}..'.(‘"..
RED qussul N
ALFEE stve 2



What is Natural Selection.mp4
What is Natural Selection.mp4

- leWhite and Black Peppered Moths (~200 yr study)

- England’s industrial revolution (1760-1850) = pollution
- 1e. soot on birches. < # of white and > # of black

- later = visa versa



http://www.rm118.com/
http://www.rm118.com/

“Origin of Species” ; 1859-1872 by Darwin (~20 years after voyage)
Summary of Text: (note: acknowledged Wallace)
Species evolve based on:

* Beneficial Characteristics
* Natural Sealection THE ORIGIN OF SPECIES

* Common Deg:er]t BY MEANS OF NATURAL SELECTION,

Also:

- Organisms did “not”
just spontaneously
appear on Earth

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
FOR LIFE.

By CHARLES DARWIN, MA.,

- Earth was “not” just
1000’s of years old

LONDON:
JOHN MURRAY, ALBEMARLE STREET.

- Humans are “not” any different
when it comesto evolving



No Need to Write

Had the Opportunity to Hold and Page Through an Original Copy of the

“Origin of Species” from London England, 1859 at the National Tropical
Botanical Garden in Kauai, Hawaii During a 2 Week Workshop, 2015




¢ , ;
| 5 f MECDINnA
4 | .’"CD;UI’I

Charles Darwin wrote 19 different books during hislifetime. Some of them have been
published in morethan one edition. Some of his most famousworksinclude On the
Origin of Species, The Descent of Man, The Expression of the Emotionsin Man and

Animals, and several booksthe described the HM S Beagle travels.



No Need to Write

The Only Sketch in the “Origin of Species”, 1837
[ Tust. by William West (not C. Darwn)

Tree of Life Sketch, Illust. by C. Darwin
in One of His Notebooks



Mr B’s Galapagos Blog Assignment



http://teachertravelergalapagos.blogspot.com/

No Need to Write

L A . T R B itlioonn aaf Yoarrr Age L B B

AT Pl el s wairy of M o Hing bmmscnes of |05 o oo o A dagran. e ol i fee e doess i) feie gl eokact ane ibowe Deonpis Jimesias  sulem N —_— — - —

see: rml1l8.com


https://www.evogeneao.com/en/explore/tree-of-life-explorer
https://www.evogeneao.com/en/explore/tree-of-life-explorer
http://www.rm118.com/
http://www.rm118.com/

Herbert Spencer (British; philosopher)
- described NS asthe "Survival of the Fittest

T HEING

SORNIVAL THRoUGH EvaLlTion


http://en.wikipedia.org/wiki/File:Spencer1.jpg
http://en.wikipedia.org/wiki/File:Spencer1.jpg

- THE SURVIVAL

OF THE

see rmll8.com


http://www.rm118.com/
http://www.rm118.com/

Gregory Mendel (Austrian, 1822-1884)
- helped to developed current under standing of genetics; peas

.

* Darwin (~745 mls away) was unaware

No Need to Write

of Mendel’s work on genetics despite
Mendel having read Darwin’s book and
Mendel sending Darwin hisresearch.
—toobad ®

* Connection btwn Evolution and

Genetics not until the early 1900°s %


Symphony of Science - The Greatest Show on Earth! A music video about Evolution.avi
Symphony of Science - The Greatest Show on Earth! A music video about Evolution.avi







Evidence for Evolution
NoNeedtoWite  Ljke “ALL” Areas of Science, It’s Similar to Being a
Detective to Solve “How” Evolution Happened and Continues to Do So

Sciehce

Detective’




Kinship Similarities: (6)
1. Convergence = evolving independently but ending w/ similar traits

- demonstrates “common ancestry”

le. Dolphinsvs Sharks— body

| CONVERGENT EVOLUTION |

Dolphin
(Cetacean) (Condnctian)

[

Ichthyosaurus FISH
(Fossil reptlle)

REPTILES




le. Opossums vs New World M onkeys — tail; “prehensile”

New World Monke

Marsupial Opossum




le. Echidna vs Hedgehog — spines




le. Batsvs Birds— wings; “ie. arm/bone anatomy”

Tal Flight

To taka 45 the o, $2rea sy
Ot ren venebmies Sght-
N0d bonas ans irerakemead

B Humerus
M Radius & ulna
M Finger bones
B Thumb




2. Fossils

le. Cyanobacteria; (1% to make O,) ~3.5 byo

850 myo Cyanobacteria



le. Single 2> Multicellular ; ~1 byo

The spherical fossil containstwo different types of cells. round, tightly-
packed cellswith very thin cell walls at the center of the ball, and a
surrounding outer layer of sausage-shaped cellswith thicker walls. This
could bethe oldest known fossil of a multicellular organism



le. Haikouichthys; (oldest Cordate) ~ 530 myo; thumb size

(hi-coo-ich-thes)




le. Birds; ~150 myo (ie. scales = feathers)

240 230 220 210 200 190 180 170 160 150 140 130 120 110 Milfons of years aga

QOrnithischian dinosaurs
e
& I s

Eoraptor

Coelophysoids

Four digits-
v hands

Compsognathids

Hollew bones, -
furcula (wish bone)
Pubic boet, three digits ARGRIons
m hand +

Hollow cylindrical Quirapterosaurs

feathers

Tu'te“ fealhe!s .........................................

Dromeosaurids

Semlunate carpal in hand,
feathers closed with barbules
and hooks, nest-breoding

Archacopteryx

Feathers closed and asymmetrical «oo v

Living birds

Lang arms (ulna longer than fermur) e mnd

Toothless beak, fUsed wWing i e j.
digits, short feathered tail



http://blogs.discovermagazine.com/loom/2010/02/25/webinar-follow-up-dinosaur-polls-and-more/
http://blogs.discovermagazine.com/loom/2010/02/25/webinar-follow-up-dinosaur-polls-and-more/

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

The yellow arrows point to feathers on the head and neck
(right) and tail (above)



Chickens have scales on feet / legs


//upload.wikimedia.org/wikipedia/commons/9/9d/Archaeopteryx_lithographica_(Berlin_specimen).jpg
//upload.wikimedia.org/wikipedia/commons/9/9d/Archaeopteryx_lithographica_(Berlin_specimen).jpg
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Side Note:



le. Gorgons; ~265-252 myo (ie. reptile 2 mammals)




le. Horses ; ~50 mya (ie. 5toed = 3toed = 1 toed; longer legs)

Rel

Eohippus Mesohippus Merychippus
(50 million years ago) (35 million years ago) (10 million years ago)

Swamp/M ar sh Environment

Pliohippus
(5 million years ago) (At Present)

Grass/Plain Environment



Ulna

Radius + Ulna
"Radio-Ulna" ]
Radius
Splint bone "y} Splint bone
(4rth Metacarpal) (2nd Metacarpal)
Cannon bone
(3rd Metacarpal) Carpus
“middle finger" ‘ 9% 2nd Metacarpal
8 4rth Metacarpal IH %‘/
Phalanges L — ‘
L~ Phalanges B Q 3rd Metacarpal
.
LN ¢ 0 (
¢ o



Evolution of the horse.mp4
Evolution of the horse.mp4

~50 myo horse-like skeleton w/ fetus; found in Germany



le. Whales; ~50 myo (ie. terrestrial = aquatic)

- Y / o=
Pakicetus (terrestrial)
- . Y i s, ‘::"‘.‘ l."l"l i "!;.-:"7"‘"“ |
- ’ - I\ - Nostrils
-~ 3.\" o N

Rhodocetus (predominantly aguatic)

A | L
'»‘4;~h‘,n‘,' o~ =
! TN "M—“ —
r ~ |
i "\ M— e

Y

2 ! > — '.": ,:;. 'V'-d\ - ing geofirany
PeIVIS. and Domdon (fu"y aquaﬂc) 47 mya 0;‘: 'r?"y; w Ma:oﬂlr‘-,Dg'o.“ﬁ:.:‘c':.t:mtl
hind limb

-/
. \ v
g J ) L
é | / /‘
1

Pelvis and
hind limb

Balaena (recent whale ancestor)



Evolution - Great Transformations 2of6.mp4
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le. Hominins; ~6-7 myo to present (previously discussed)

7 B Ho
Chimpanzee fg‘v Homo sapiens ... 1o b otensis
> N
‘{&; ) Homo erecs

Paranthropus
boisei Homo habilis

Paranthropus
robusws

Ausvalopithecus
garhi

Australopithecu
africanus

Ausvalopithecus afarensis

Ardeidieie Austalopithecus anamensis
ramidus




Tellingthe Age of Fossils

Radioactive Dating = using isotopes that change

le. half-life=timefor 1/2 (n°s) to change to (p*’s); thus, new isotope

ie’s: Choosethe 1 2 Only
4.5Db.y. for /2 of Uranium 238 - Lead 206

713 m.y. for 1/2 of Uranium 235 -> Lead 207
13.9b.y. for 1/2 of Thorium 232

\‘ satire -*éfﬁ - L v,’-rﬁ
9 L ea.d 209 “':;g H :@:‘ — S
2.4 m.y. for 1/2 of Plutonium 241 \’ﬁ p - '

‘?2 g

> Bismuth 209 -
e Wy -
14.3 days for 1/2 of Phosphorous-32 E .” *5

,_a *
AP
F 4
Thomm 222
Sa&muth 209
- Sulfur-32 7 I
i ™
\ , ‘&”% — .
Preomium 241

etc.....




Ing half-life

t

Ina

Mass Spectrometer = used in determ




ie. Carbon 14 wtrames &

takes carbon-14
into the food

-C,,(6p 8n) + O, > “CO, > plant - food cycle o=
- 5,730 yrsfor /2 of Cy, > Ny, (7p 7n) De\_{
- 50, if 1/2 of Cy, isleft (2> Ny,) =5,730 yrsold sample
- if 1/4 (% of a¥%) of C,, isleft (another 2> N,,) = 11,460 yrs
- if 1/8 (%2 of a ¥4 of C,, isleft (another %2> N,) = 17,190 yrs
... €IC

All three isotopes of carbon
{(common.C:12,4are G- 13zl o

and radioactive C-14)

- A
a7 v areabsmbedby ‘A : = T ;
y N \‘v :‘c‘ e A o

‘eventually decays into

tdeath 5,730 ;ears 11,460 years 17,190 years

v 2,
radioactive nitrogen-14 ‘, \\J "\?} }
carbon-14 (7 protons, 7 neutrons)

(6 protons, 8 neutrons) 100% of C-14 50% of C-14 25% of C-14 12.5% of C-14

& ® 6 ©



3. Anatomy

le. Bones: Similarities

HUMAN
CAT WHALE BAT




le. Vestigial Structures = featuresthat may have had a function:

pythons: spurs Evolutionary gy
CKS

External surface Skeletal structure
. :T.-Lf'l :T—:: ' ‘\'\"\
e i backbone AN
Pa | - {vertebral =t {
=== 1 r ealumn) N -
" «)
— = 1y pehvic girdle i
e R (hing legs
T ¥ l sinch 86 thase)
X |
. | .
' R.educed F i’y i} here many =
hind legs . ey
.‘; . .
07, £ . "'-—o:nolmm attached to
— = (L PeViogie e
o | ¥
—~ 'y

Rock Python

Albino Burmese Python




whales. pelvisgfemur

iﬁ)
”%W,g%%



birds: tooth sockets (no teeth) in a beak

Sapeornis (ancient bird) 125-120 myo



dolphins: early limbs

Weeks 4-9 of embryonic development

Forelimb

Hindlimb



humans. ie’s

nictitating membranes (eye)
hair / nipples on males (chest)
wisdom / canines (teeth)
auricle muscles (ear)
appendix (cecum); kinda
erector pili (goose-bumps/ skin)

coccyx (tail bone)



4. Embryology a e

ie’s: /\ | Rare holes near the

ears are remnant of

- tails = coccyx & gill sits
- gill dits > trachea/jaw/ears | <0/

- arching = spine L 2 s
- limbs > legg/arms R
- symmetry |

- yoke sac

DL

Fish

Salamander

&

Mammal



- zygote = fertilized cdll




mutations/change + time = diversity

organism has DNA

5. Genetics
- ever




NI ST
TEIITII N T NI =

AT T T O WO N -
N <

diff.

I T
T R R =

N TN T
CO T N T ARy ®

~.1%

I TN AT AR
LIRN TR NI CRNE R LR R

Eu..!.l.........ﬂ.:
BRI TR RIS WD W i

RULLTRTNT WL RET AU WL TE L R
O RN T =

le. humansvs chimps =~ 1.2% diff. ; thus, ~98.8% similar

< DNA change > similarities:
le. humans

..._.n-_l.ﬂl...-._......-.lnln_:,.
T eSS
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OO TR =
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94% w/ Dogs

The genetic similarity
between a human and
a mouse is...

85%

The genetic similarity
between a human and
a Cow iS...

80%

> DNA change< similarities. (choose 2+)

The genetic similarity
between a human and
a fruit fly is...

61%

The genetic similarity
between a human and

ia bananaiis...

60%




- used to trace ancestral Hominids from Africa ~100,000 - 60,000 ya
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The Evolution of Skin Color.mp4
The Evolution of Skin Color.mp4
http://atlasofhumanevolution.com/Australopithecus.asp
http://atlasofhumanevolution.com/Australopithecus.asp

No Need to Write

-1e. Mr. Butler: SOUTHWEST ASIAN

NORTHEAST
NORTHERN EUROPEAN MEDITERRANEAN ASIAN

e

NORTHERN EUROPEAN

This component of your ancestry is found at highest frequency in nothern
Eurcpean populations—people from the UK, Denmark, Finland, Russia and
Germany in our reference populations. While not limited to these groups, it is
found at lower frequencies throughout the rest of Europe. This component is
likely the signal of the earliest hunter-gatherer inhabitants of Europe, who were
the last to make the transition to agriculiure as it moved in from the Middle East
during the Meolithic period around 8,000 years ago.

1st reference population: German
2nd reference population: Greek




6. Transitional Life Forms
Wingless = Winged | nsects

le. ant-wasp ~92 myo




Reptiles - Birds; ie. Archaeopteryx, ~ 150 myo ; ~12 found

Wing claw
(reptilian character)

with contour
feathers Long tail with
{avian character) many vertebrae

(reptilian character)




Side Note:

Hoatzin = when a chick, claws on wings (not as an adult)




Fish = Amphibians (Iobe-finned (fins w/ bones) “and/or” lungs)

le. Codlacanth
- lobe-finned

le. lungfish
- lobe-finned
- 1-2 lungs (w/ qgillg




-leTiktaalik, ~370 myo ; 9 ft long

Ti-tall-lic

Labe-finned fish

4! =
; "" =
radius — . \

Q
ol

Tiktaalik, lobe-finned fish early tetrapod



Primates = Hominids = ie. Hominins, ~6-7 mya (previously discussed)

Sahelanthropus %
~6-/mya


Dear Science.mp4
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Others?



What is the Evidence for Evolution.mp4
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Other Related Topics
M acroevolution = change w/in species over along time; previously discussed
Microevolution = «” ¢ ¢ “ short time

le. microbes: bacteria/ viruses

E:an:terlal grnwth at 18-minute intervals
red bacteria indicate mutated forms

9000

Before pesticide After pesticice
application application

le. insects: pesticides

Later generation  First generation
¥



Coevolution = 2+ species affect each other’s evolution

le. pollinatorsand their flowers




Artificial Selection = change caused by humans for “our” benefit

- ie’s breeding (animal/plants) ; GMO’s




Genetic Drift = small pop. israndomly selected from alarger one

- ie. most American Indians have type “0O” blood, why?

Pl
“. oy 2> )
— ® &

Population

decreases “‘. @
Original population Survivors
(parent generation) Next

population




anw: grpsw/ random types, mostly “0O”, crossed from Siberia

—_—

12,600 Continental ice

ears ago




Speciation = forming new species € only reproduces w/ own kind

le. Ring Species = barrier (ie. geo.) separatesa pop. randomly

- divided pop. adaptsto new envir.

- causes incompatibility

Species A Species B

" Geographic

Time .
barrier

"Ancestor



le. Himalayan Greenish Warblers
Now different species of Warblers (Western and Eastern)

Differ subtly in their
plumage patterns, most
notably in their wing bars,
which areused in
communication




le. California Salamanders

Now different species of California Salamanders



Subpopulation Isolation = small pop. separatesfrom alarger one

- < pop. can lead to inbreeding -> disease

le. Founder Effect = humansisolating themselves
- 1e. Amish: Ellis-van Creveld Syndrome
- dwarfism, polydactyl, abnor mal nails, poor

teeth devl. and heart defects




Genetic Equilibrium = pop. does not change because of:

- ho random mating

- N0 mutations
o 1.
- no migrations Lo,
m 4 St
- no natural selection ...and/or - ~g
. W

- no small populations m

Very, Very /\ﬁ/\

Difficult In

Nature

Thus, Evolution
Happens




Evolution isLikea Puzzle
- picture = an evolving species

- pieces = (6) kinship similarities

R T R NG R SR, T




What Will Help Finish this Puzzle?

Time
Data

Tools

Knowledge

Questioning

Evidence

| nvestigating

Experimenting

{
S
=
=
o
o
O


http://3.bp.blogspot.com/-0CnpEubZoxs/VJym7aUgo5I/AAAAAAAADRw/O4mPIDWQlgA/s1600/1-Ancestors.gif
http://3.bp.blogspot.com/-0CnpEubZoxs/VJym7aUgo5I/AAAAAAAADRw/O4mPIDWQlgA/s1600/1-Ancestors.gif

What are Some Common Misconceptions about Evolution?
No Need to Write/ See GD and/or Handout _ _ _
Evolution Does Not Explain Biology [No, Evolution Helpsto Understanding / Study L ife]
One “Believes” Evolution [NO, Better to Say “Accepts/Refutes”; it’s Not Theological]

Process of Evolution Focuses on Non-Living [No, Living] l Qo

Human Evolution is Depicted as a “Pipeline” [No, Phylogenetics] Y

Humans Came from Monkeys/Apes[No, Common Ancestor ~6-7 mya] mng Fight
Theory isJust an Idea [No, Based on Facts, Testable Hypotheses and Confirmed Results]
Most Biologist Do Not Accept Evolution [No, Little Controver sy Among Biologist; Unified]
Complex Systems Will Never be Explained [No, Tools/ Research Have and Will Get Better]
Individual Life Forms Evolve During a Single Lifespan [No, It Takes Generationsto Evolve]

Evolution isAlways Slow [No, ie Microevolution (Microbes/l nsects)]

Evolution Began Only a Few 100 or 1000s of YearsAgo [No, ~ 3.7 bya]

Humans are an Exception to Evolution [No, Animalia Just Like Other Such Organisms]
ThereisNo Evidence of or Support for Evolution [No, ie 1000’s of Kinship Similarities]
Life Forms Spontaneoudly Generated then Evolved [No, S.G. was Refuted YearsAgo]
Gapsin the Fossil Record Disprove Evolution [No, Expected to Happen “Naturally”]

Evolution isNot a Process [No, Evolution Does Happen; How it Happens Makesit a Theory]

Past Cannot be Tested [No, Existing Evidence Helps Tell What Happened; ie a Crime Scene]
“aka Historical Science” Further Examples/ Explanations: evolution.berkeley.edu




No Need to Write

Last sentencein the 13 Ed. of “Origin of the Species”, 1859; p490

“Thereisgrandeur in thisview
of life, with its several powers,
having been originally breathed -
Into a few formsor into one; and
that, whilst this planet has gone
cycling on according to the fixed
law of gravity, from so simplea
beginning endless for ms most
beautiful and most wonder ful
have been, and are being,
evolved.”

™
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Why Study Evolution.mp4
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Never Stop Learning
and
Wanting to Know

Now thisisnot the end. It is not even the beginning of the
end. But it is, perhaps, the end of the beginning.

Winston Churchill



