
Video notes Theprocessorscience
Assumptions can not be proven but are important

phenomenaare all caused by natural things
hypothesis supposition about a specific
system supported by initialobservations estimate

EXAM
A prediction

Scientific theory highly validated
explanation Ifor phenomena applies to all systems

Theoriginalmotherprobably laid her egg ina different species nest

Scientific theory highly validatedexplanation for a phenomena
Observation
Question fFaHypothesis
prediction
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Gene flow any genetic change in a population
one population to another

Genetic drift when a population migrates to another locationI sometimes not by choice
The difference between the 2

What happens to bacteria when you wash yourhands

Evolution is any genetic changein a population



Video notes evolutionary mechanismevolution defined
Evolution any genetic change in population
example if brown eyes were 80

Gbopop I species inof population changed to 827
yes population occurred Oney

any genetic change in a population is evolution
evolution occurs in population NOT in individuals
geneticchange shirt in frequencyorgeneNo set minimum time for evolution to occur
The moment something dies evolution occurs

Mechanism of Evolution
64 ways Evolution occurs a

Mutation Gene flow Natural
Selection

Genetic drift
change in DNA migration Randomchangesin
sequence movement of individuals with genefrequency
Ultimate source of individuals to from advantageous traits smallpopulationaffect

variation populationchanges thosewho aremore more than largepopulatio
tsunamis asteriodmutationoccursrandomlygenefrequency in 8 Ffg
impactrandomnaturaerrors in DNA copying population A trait varies

exposureto ultraviolet volunteer'ymovement The trait heritable disasters Ienifyndovid

ight or specificchemicals certain trait produce somemaysurviceandmoreoffspring reproduce Handwashing



pr gHavemolebabies analogy
Genetic Drift founder effect

P Bo
Bottleneck effect

random event indiscriminately
eliminates individuals leaving
behind less diversity

Fitness reproductive
SUCCESS pretendtheseare skittles

in a bottlebeingtransferred
moss

pine

go
Analogor Giffen

anti thestraight

thegreen't'ÉigÉIHoya us

ismorerelated to
theMoss

family and its equallyrelated
Ispecies tomossandPinegremenegyne

Video Notes Evidence for evolution 3
the fossil record Biogeography PhysicalCharacteristicspreserved parts of Groupsof a similar species

Homologous traitsan organism tendto be found in the same



no gansm I nd I b n th sa Il m logous trails
geographic areas have shared evolutionar
All native mammal species origin

in Australia belong to a Analogous traits
group of relatedspecies have similarfunction but
called marsupials evolved independently

DNA sequence insectwing vs birdwing
themoredistantlyorganismsrelate embryologicaldevelopment
the more their DNA differs Oforgansandthebodystructure
DNA alphabet consist of Experiments in animalsfollowssimilar
A adenine Artificial selection patterns
4 thymine Scraps dog livestock

gguanine antibiotic and pesticide
Trees in Antarctica

resistance

show similarity of
antifreeze protiengenes
of Antarctic fish
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Video
Notes Speciatation
What is species reb'd ha'ÉÉYigÉÉÉ species concept



What is species Biologi SI les con ell
no real definition depends on species are interbreedingcontextCan they reproducew eachother or potentially interbreeding
population is a group natural populations which
of organisms of the same cannot produce fertile offspring
species who live in the same with other groups

Reproductive isolationare
other inabilty to reproduce

zygote sperm fertizled About having offspring
egg 5

There is no magic percentage
Taxonomy similarity of DNA that definesthe science of categorizing the boundary between one species
species into progressively smaller to another

groupsA hierarchical system that speciation
categorizesspecies into formation of new species
oroggressievly smaller groups from an ancestor population

prokaryotes lack nucleus
eukaryotes have nucleus Iiioaric speciationA population must bescientistic name separated from other

genus species populations of the same
species
I v f ed



overtime the seperated
same species beginsto stop
being able to reproduce w one
another

types
of community

interactions

9 1 22

Ecology population
Ecology GrowthStudy ofhow systems individual video
interact and howthey pyspglgstipe.pe All populations are abletogrowexponentially itaffect one another in

communities they'vegot unlimited resources Nan enviorment space food etc
ecosystem but limits on resources andinteractions w otherspec

IEcosygfermin
thisgrowth examplesometreeswill die

community All livingthings and
competingforsunlight

nonlivingelements man I Éjzy'iitingall interactingpopulation thesunlig

in an ecosystem morethan I enviorment

species y yoga'erieau



Interactions in communities
each community interactions

Energy is the currency gain or loss of energy in
of activity in living forms bothparties
life requires an input of
energy Heterotrophs 07,0

feed on other organisms to
Autotrophs obtain energy
Organisms that perform At everystep in a food web

MMM

photosyntesis to generate energy is lost as heat waste poop urine
thier own energy and metabolism

10 t Rule
competition
sharing of limited

resource reduces fitness
of both parties

Principle of competitive
Exclusion
Gause's law

predator prey Over long time strong competition
killing andeating for the very same resource will end
another organism in elimination

parasitism mutualism
Harming host but not
necessarily killing positive for

drivesfitness



n ce y living i f
parasite but negative for host

9 6 22

Carbon Cycles Human Activity
What nutrients do all living
things need



Phalanganic trees



I o goin
Stastical models built to

explain speciation splittingof populations

I jYIIderpresents
different

species

Pointwhere an ancestral
population speciates

Incestoral population
for the whole tree family

macro and micro evolution
results of the same process

amobeathga Graff moss pine
MWenefstErst

Homologous trait characteristic
that 2 groups inheritedfrom common ancestor

Analogous trait
Different

anscestory

branching
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feedless

iii
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Thestem
PhanEaganstport

requiresAap

fighthe

plant like Gyles
All plants have waxy cuticlethat covers the outer cells and
limits water loss
works like bilayer membrane



wrist I brayer

ploid s number of chromosome
sets

Gametophyte a plantthat makessexcells
sporophyte aplant that makespores mitosis makingexactcopiesnextgenerationmakesgametophytes

meiosis dividing number of chromosomesporgPEitemetophytelin

reproducing
phytemeans plant b sets in half an In

Sporophytey
pattern

sporophyte
GametophyteIn

Sperm Haploid Diploid2nplantsmake spermandeggbymitosisand aremulticellular Haploid
half in

Éi II gmpiringeen
meiosis

Plants have In chromosome gametophyte
sex cells

midttgame.ph t
in

plant Diversity
sporophytes are small vascularplants



sp p sm vas p
pollen is multicellular sporophyte must be greenportionofplant
male gametophyte

shortlivedsporophytemm is iNo vessels for transport sprouts form dependant
vascular plants

nutrients survive

meMMÉw reproduction relies onswimming lifecycle ofattached tosporophytes to sperm Mossurvive
swimming in the wetness of the sggmetopngjgp.ttGametesproducedby gametophyte ground

Gametesgametes wet mimosa
plants
relies ondiffusiontospreadspermtransport of water
maysee liverworts or hornworms

i
i

nutrients
Support Ygrowupward
Ability togrowhigher
can surviveindepently off each Vascular seed plants SEEDS

independent from water dormantrestingstage
doesntneedwaterto reproduce embryonicsporophyte

trueroots stems and leaves thruground protectedbyseedcoat
Spores travel longdistances via vascular seed plants containsenergy for
Wind can live far from water growthcalled endosperm

Noswimmingspermvascular
pollen male gametophyte

s

spores in



Po g pSP
y gametophyte travels viawindoranimatsf insects

long timesLem'egg specialvesselshelptransport
To water longdistances
pollenproducessperm

plantdiverse52min xylemtransport
i

pholem

plantstructure20min waterupward transportsugars
Reviewormolarmovementamins Gymnosperm fromroot inanydirection
Platxrasportpt323minsi.nakedseeds
Planttransportptz 36mins reproduceusing cones
planthormones 54min conesare reproductiveorgans Angiosperm

femaleconesproducefemale
gametophytes All flowersapruits
male conesproduce male femalegametophytesHells
gametophytes pollen malegametophytes2cells
rely onwindrowtransport 2spermsinvolved in reproduction

doublefertilization
sperm in fertilizeseggtzygotezn

sperm fertilizesaspecialcell nan to
produce endospermBn
mutually bencritial

plant structures video



plan Sir u

Organsystem Mootsarecoveredin leaves are filled wopen
Shootsystem stems leaves hrs becausethey gas filled spaces because
photosynthetic Cantaramore into stomata poresonbottom

system from enviorment of leavessurroundedby
Roots
water and mineraluptake

moresurr asmorewterguard cells

Anchorplants toground tissues fall into categories
storage of photosynthesis Dermal tissuesystem
Products as starch protectiveskin term vasculartissue p g
Nodes are connectionsbetweens vascular tissue Iggy.ua xylem tubulardeady
leavesconnect to stem transports cells that areused

Ground tissuesystem to move water mineral
Apicalmeristem dingiest photosynthesis storage fromroots alsostructural

Timmanegary Support support Dead
any kind of cells pholem living tubers
found at leavesstemnode movesugars flowsevery
Gogrowthand length where
lateral meristem
outsideedgeofstem
goesdown the centerofplant
Allowsplanttogrowwiderathicker

Molecular movements



Molecular movement
passiveTransport diffusion
movementdownconcentrationgradient in membrane bilayer
due to randommolecularmovement

Poitiers sugarsembedded

Doesnt requireinputofenergy Aquaporin
Facilitates water diffusion

simple diffusion Osmosis byproviding pathway
desntrequirehelp diffusion of water across only water

selectivepermeablemembrane
faciliateddiffusion water alwaymoves towards
cantgetthru phospholipidbilayer lower concentration of water
requireschannelorpathway watermovesacrossmembrane

to areas of lower water concentration
isotonic solutions same size
Hypertonicsmorewateroutside shrink Plantwiltsdehydratedplant
Hypotonic smorewaterinsidecswelissplantcell Activetransport

cell wall stiffens requires ATP
doesnot pop movesagainstmembrane

movestowardsarea orhigher
concentration

plant transports when mineral concentration
are greaterinsidecell mustI em d



I
Xylem cylinder bundle of xylemaphloemare

greaterinsidecell must
use activetransportsurroundedbyendodermis in center

when mineralconcentrationrook and stems
xylem plantsmovemineral are greateroutsidecell

from soil toxylem sfaciliated diffusion
we k CamNo pop move into w facilitation

charged mustusechanne
low HighÉj orpump

facilitateddiffusion
water must passthroughDermal
endodermis to gettoxylem Cytoplasm Of

mustpassthroughxylem seal root cells have lower
water
poppygais

UsesATPtopump into xylem concentration in soil
water

water gets into vascular cylinder xylem phnemsosmosis
by
endodermal cells pumpmineralsinto
xylem
Mineral concentrations inxylem exceed
thator rootcells
water moves in byosmosis

plant Transport water movingsugars through
out body



 
 
 

Do ITranspiration
evaporationor H2ofrom Transport in Pholem carbohydrates move
leaves requirescostlypumping from sources to

cohesion sinks sourfffinkg
linked togetherby thesun

9 source wheresugars are
chain water molecules evaporates sinks wheresugarare
tick together by hydrogen f water using
bonds

tagging
tension beingconsumedorstored

Tension
pulling force generated from cohesivephloemby transpiration chain of

water requiremch ATP

0curinginxy requiresliving tissue
can move in anydirection
fluid ispushedthrough
phloem and suckedup in xylemHJ active transport
Sugarused for growth cellstorage

wamtefuesosmosis

plant Hormones a

Responses to Enviorment



responses to Enviorment
bphloem

Phototropism trop movement
Plants move towards

P pawn mmmm panama
É

ÉÉ
h

light auxinsgibberellin
herbacides that interrupt sugarappge

Axin orange killed offplants inItn n

tropism
Tovemeht

xylemPhloem
chitti Em or war dixin

Roundup hormonesbindstoreceptorprotienphototropism movement in Pitts.nomIfertwontrespona
response to light
Gravitropism response to

Gibberelin doesntaffect yourcells

gravityknowsupadown Hormone Effect madewhere
Gibberelin Ears'edsttarkingowiaptiigeaninggates

anddieravingover
Bakanitent Eighties

stimulatesanelongation SeedsWhat are hormones stembetweennodes
producedbyseedstoincreasefruitChemicals secreted to influence piggies.ggmg ggestsnat 1Ymger
stimulateselongationorcascontrolstarget cells bysignaling airectionormatorontnapigminance ApiggloperisatteryAuxin elongates cell

muggy controldirectionofEffffffenan
plantgrowth

Has different affects on cells sigerson gaseous stressresponses

Ethylene hormonespeedsartigitiamp alticifuraywhere they are produced up plant live mangegas topippenmay
cause

Artificial nearby pen
ecautestieavestoran

MajorGroupsOfHormones absceistic stresshormone

acidABA keepsseeds
in'Ettker RootcellsstressSteroids sqymisrayierngweaie.at

Aminoacidderiviatesor protiens
stand's'd

stomatacloses steps.CIngthan

Gases to the xylem
waterwould belost Auxirlscell



Water d 68
Tropism movement toward plantwould not beableto

walltoIsen
up

positive or away from stimulus useH2o to convertcarbondiox Allows water in

negative intoenergy byosmosis

unequalgrowth causes tilt over Also would not be able to
producestarchitstood

growingaway fromgravity
6 why

negative shadedcells cause
root grows towardgravity increasein auxin
thigmotropismgrowthrespondsto touch auxin onshadyside

starchrockssstatoliths
talltoward lowest point moves auxin toward

statolith's

Animal introduction
EXAM Tour of animal Phyla

Sponges andradiallysymmetrical Animal
animals characteristic
Protostomes multicellular

Terminology Heterotrophs
symmetry Helpindcateappearance Moveatsomestagein
Blastula earlyembryonicstages their lifecycles



e y y g h G
zygotePtosis Hallow ball orcells can bevery different

D 88888 Blastopore but overwhelminglyshare
special region on surface DNA Of a commonancestor

Gast Blastula Of embryo that ends up as
on or ends of the intestinal Does it have tissuesi 9

si
menaisionge

s

Germ Layers whatkind of
111 symmetry

Nonbilateralembryo that devely into Bilateral
Ratay

proteome different types of tissues a a sprotostomemostanimals

organs peuterostome hÉi tidarians
s ok thingies.si Ii I IfIButt first

cuticlesGerm layers shedectoderm Nervoussystem r 7
epidermis of skin
mesoderm circulatory i

ngesIy

scular Skeletal system
nnective tissue blood
I Endoderm lining of
digestive respiratory
ystemlautining Cnidarians
SET 4 Protosomes

Simplestbody desighhidari.MS eayrisnPorifera pores all over



I r a p sa n daria
Asymetric anemonesJellyfish anemones corals fjgijgg.ggAlmost all marine

gastrovascular

nervous digestive reproductiveoutboaylayerisonyasingce.fi
s
mmg Tfa rthick

Digestivesystem 1 opening
Gastrovastialack germ layers tissues

organs and mouth wasteÉaÉ'ssameway it cavitycame inNietherprotoordeutro Neither Protoordeut
2germ layersfilter feeders

collar cells protostomes 2 Body forms of Cnidaria
specializedcellspullin
waterintospongea mostanimals polyp or Medusa
capturefoodparticles

Mollusca Platyhelminthes
Protostomesmostshells Fat parasite

Tapearyopyamewfs

withoutagut3Majorclasses flatworms partsofthebodybreakInocirculatorytract offandliveinsiderreproduce
Digestive

gastrovascular'casiigienoanus
capturesfoodWstingin cells

Gastropoda snails cnidocytes
is.it5fqggefisngiigggsn math allowsdiffusion easier m

ggyg 3
jig

iÉ'io.s T.si

accaneadI p p.gg sqiq Ep tL.in iida segmentedworms segmented
open'ciÉiiaÉÉy

siiiiiiineqiip.ee

Arthritis da ectotherm
1887898ie ipjintanetesdg

verymobile Insects crustaceans'ispiders
completedigestivesystem milipedes a centipedebothanus andmouth

relyon
airfusionorgasthrusi Arteries Anyprojection on insectbodyontainedinbloodvesselsbut

directlybathesorgans in closedcirculatorysystemwetworms that is notwings areMODIFIED
Bloodfullycontainedin Yatseatigustaetmory LEGShmtigans vessels segmentedbodiesinto

My Head throrax andabdomenit.it inosegments Ascarislumbricodes exoskeleton of chitin
Mustbemoltedtoallowgrowthinbloodvessels Limits water lossnoFEiiiiy.gg agnIign type jointed nightycustomizable

Reproduceinintestines
openmoreactivelifestyle Énegeissieieton

usedifferentcirculatorysystemtoclosed movearound



closed morearoundoxygen Y Y
stagesof development

Study questions Dlarvacreedingstage
2 PupalrestingstageinetamorphisisAkatransition
3 Adult

ingggg.atrnt1

How Animals control internal HOMEOSTASISNegative feedback conditions
system resistchange to stabilize

Homeostasis maintaining'siatieconditions
internalconditions insidebodyeven while conditions outside are

Phytisidgyishowthingsfunction
Amplifies encourageschange
to rapidlypushawayfromhomeostasis theprocessesManagingexternalinternal
positive feedback

enviorment
co.ggngnnerFeftnitnegconstantsetpoint desiredvalue homeostasis

Temperature EntaetfferbnasthangeSensors measure current value
Of a variable water intake

Control center compare variable 531 91FIEetosetpointsenddirectionto Negative feedback
effectors responses Thermoregulation
Erectors neat chemistryworksatditt
Bodypart used to respond i coldis the absence speedsdependingontemp
seveatglands or heat Metabolismchangesspeed

Thermalenergymoves dependingontemperature
Heterotherms Endotherms watermolecules freeze in cold



lee em d n m e re in a
Bodytempmatches can generateheat mostlymammals

outside aEctotherms Obirds

Heterotherm unable togenerate heat mostanimals
ectotherm cockroach Homeotherms

Canmaintain stablebodyÉ Iggy tempwhenenviormentaltemp
changes independentofenviorment

Ambienttefp

Control heat flowH.MEnhefmrmineHawk
physical

Épigentsipner.ggitqjge.g'É
ÉÉar insulation neat hair

Feathers increaseor reducessurface areamammals

Behavior
sunning shadingactivityduringspecifictimesPositive feedback aday

Clotting urination Childbirth
sexual responses
importantin closedcirculartory left ventricalhighpressure fish heart are better

friction than amphibian
diffusion frog

ChordataCUT FO SHO M E S ourocnordatactunicates
Notocord vertebrate

supportiverod on ourback
cephalochordate

7884415ekishes rang.itnsfmergrmsbrain
animalsEchinoderm ata b'Inhselicysegrenin
postanaltail Dorsal snotocornogillsstarfish sea cucumber sea urchin notochord Yervecord

spinyskin Hydraulicsystemstubereet 1ststructure todevelop inchordate
None live in fresh water embryos
internal skeleton calcium n s't b d in 118



internal skeleton Laclaygynate
notocorapictore sits below adorsalhollow nerve

Stiffens thebody andprovides apeacefor amuscleto attach

Radially symmetry Huffing had_mmmt
Subphylum Vertebrate

Larvae Bilateral protectivecartilage orboneprotectsthebrainaAdults Radial Anotocord as an skeletalelementsprotectsdorsalshallownervecord
Theylosetheirhead embryo Thevertebrae replaces
Water vascularsystemonlyechinoderms MostModernFish notocordinaduits

Hydraulicsystemcomposedor havejaws lampreys
tubes a tube feet

Sperrormsgasexchange Mraeptnebagga
cartilaginous fish sharksraysskates paratizeotherpishe

i
2mammaryglands pygmy guppy

w raspingmouthparts
1 sweat glands Bonyskeleton

Rayeinnedfishes

jp esnaveno
3 Hair
uterus pinsorlimbs regarded

in exchange
swimbladders

managing
deiyiigFI.it

qAmphiigigramas endothermic
swim

bothwaterolandÉimÉi bladder animalsinocean
first't'efrap's'd's
uselungs skins torespire vertebrate ClassReptilian Skeletonis cartilageconfinedtomoistenviorments
skiniverythingaspermeable lizards Adultsretainnotocordeggssurroundedbythinmembrane gg

snakes birds
doublecircuitlungsaskin Came Lobefinnedshelledeggwaterproof thick jointed

bonespijingidweite
die Birdwings aremodifiedlegsAmniotesAkaskyarmyinauned

lizards shakefurtes Reptilian Birds
moreoxygen

Amnioticegg
endothermic lessenergytomovethru airIfertiffaffninsideremale

body feathersmodifiedscales diffusionis faster in air
Thickerskin wingsshallowmodifiedlegs challenges

b
ik

signg evaporation

Hair largebreastbone supportswingsscalesFeatherspreventwaterloss Highlyactive air islesssupportive
Excretorysystemconservewater needbones

DehydrationNeedlimbs stiffen
verydryNeedsmoisturetolower



egg youngmusthprotectedonlandembryonic

Aveolous Gasdiffusion relies
tinyairsacsinuyngs ongradients in gasRespiratory concentration
300Mil movementorgasesintolout

contact redbloodcells orbody cellsrelyondiffusionSystems gelements
OFGAS

Gas exchange Diffusion
diffusion in out

Whydoesoxygen move into
yourblood from air in your lungs

1moisture
gassesdissolveinwater

body fluids A Oz concentration in air isgreater 2 thinsurfacesthan in concentration inblood shortdistances
allowquickdippus

Oxygen transport 3 surricientsurfacearea
Types of respiratorysystem Gas diffusion happens mensuredirnusi

Vertebrae respiratory system between air water a canoxygenneeds

blood at respiratory surface
Porifera Cnidaria
Platyhelminths anemqj.gg

Between blood tissues a blood
Capilitlaries lots of surface area

all rely jn diffusion across lots of diffusion

body surface to movedirectly
to prom body cells fittenidnsorbodywi
No respiratory slowmetabolism Lungs bloodstaysclosetooutsideunable to sustain highlevel internal hags world
Ofactivity opair attached to lotsofsurface area allows

digestive tract bloodtoexchangegases wInsulationlataphrag location limits water waternegative

É vaporpressure
suction fishes a many invertebrates
contractionof
diaphragm Highshaddrea Tracheae jill rst s



gdiaphragm
gasexchange Tracheae airpipes little airstrawscausesvacumwhen ftp.adf.ba

Amphibiansreptiles air tubesbringgases nearenlarged
Ribsalsoassist glikeaballoon
Exhalation positive mammals all cells inbody
blowing Pressure

Aveni connectionbetween 02 doesnttravelthroughblood
occurswhendiaphragm
relaxes

respiratoryacirculatorysystems Terrestialarthropods
ribmuggleplaysminor

Bygaggy
Airmovesintoyouralveolibycontraction gasenters tracheaeopenings

ordiaphragmmuscle calledSpiraclesI SIgngegginggressureReduced Oz More ATP Morefeedingconcentration in Highmetabolic rate
areolis slower diffusion
Of Oz into blood
airmixesiniungs.es Humans have Birds use unidirectional

flow Of air across
Hemoglobin loadsupoxygen tidal breathing lungIron atoms amretrabie Year slows down

Hemoglobin releasesozwnthnerggstieasedippugyynye.gg eqning
Swiss cheeseÉÉ
comesinonesidecomesout

concentration is low otherHemoglobin bindsto Ozwhen02 Doquestionsconcentration isnig air fills airsacs

awhy is carbonmonoxide high02 air pushedoldairout
poisonous

here
fees old air isstored in airsacs

A It binds to hemoglobin
a

much stronger than Birdsdo not
oxygen a suction

oxygenitesI

gycig.gg j backinto Birdsgetfreshair

thisiswhythey
cannyastaginair288Egen



Circulatory systems 
    * What's the purpose of circulatory systems? 
    * Are circulatory systems necessary? 
    * Vertebrate circulation systems are covered in lab and lecture. We discussed differences in structure (2, 
3, and 4 chamber systems), and in class discussion summarized what was in the video. Key things you 
need to understand before understanding this stuff are: (1) what is diffusion?, (2) why does blood slow 
down as it moves through a tube?, (3) how is oxygen related to the amount of activity an animal can do? 
        * Can you draw (flow chart or diagram) blood flow through the heart and body of each system? 
        * What direction does the blood flow in your diagram? 
        * What is different about the circulatory system structure in typical fish, typical reptile/amphibian, and 
mammal/birds? 
        * How is each type of system (2,3,4) better than the others? How is each type of system worse than 
the others? Why? 

why do we ÉÉ irculatorysystems

Circulatory movesaround
1 gas Oza coz Diffusion isNon bird reptiles amphibians nutrients slower inlongdistance
waste
heat
immunecells

Bloodslowsdownboortreason oxygenisneededtopormaspandarpiswnatisneededesdoactivitiesonenessoxygen theressantnelessactivity

bloodcomesinfromtheright
Inampnibiantneyhaveacircuitsibeingtneirwngsanatneotnerbeingtneirskintissue.snrisnestheyoneypossessecircut ventricleandatrium

at2iTacirasgstem
a

Arteries veins
carryaway from carry toward

Cnidariansdontneed heart heart

circulatorysystems highoxygenblood Capillaries
havecells that Arteries thin narrowvessels
canbringoxygen Hoset where gas waste
low metabolismcreatures fam Nutrients exchange

occurs

7



occurs
Red blood cells contains Capillary formdensecapillary
hemoglobin a protien praise beds
can carry 4 oxygen
molecules veins closed Ciro System

blood fullycontained
Rubber band like muscles It escapillary within vessels vertebrate
sphincters change flow closed annelids cephalopod

merits of capillary bed Ekins molluscs
EEIIyt.int Friction ofsmaller restricted

yen
Benefits

siming spinstermuscle 1 Rapidtransportsphingecation

oxygen waste etc
greatervertebrate's 2 pricey

2 Better control of

circulation blood flow to specific
Circuts areas of the body

1 pulmonary blood OpenCirtifystem 3 Specializedbloodcells
movementto from lungs marinating blood and molecules can be
orgills partially contained in retained insidevessels

shorten vessels blood mixes w letplainwhy2 Systemic diffusionece arthroprgiegge y this ishelpful toblood flow to remainder mostmolluscs moves animals
Of thebody
trend in evolution

g ijgg.gg bosearmore separation
long gill the'rest ftp mndknes Fish most

the body circuts direction I circuit I ventricle
Open and I atrium

A ph b ns Ir i les



Amphibians a most reptiles Bloodcomespromright bloodypressurehasdropped

2 circuits Not a I'inthinitinginget
oxygen

Iventricle comingoutthelungsit
3Back.tnTeFEairiom24 MP maximum s gills ÉÉ fiÉÉg've5 irrusionoccurring

fi Fjffs s deoxygingttg.tt
Ineimoag

as

blood in
vertebrates

I alwayscometo
Éggfg

therightsideorÉ ÉÉ s summer

shearessggw
h
Atriumffobbyy afterenteringthethe peart 3chamber pressure

gngygqpgpyartjfjg.iseI bloodflowinventricle
heart

Effear y
1 Bloodcomes muchmorefrom theright problem
atriam LOW systematic muscularthe

gym

MY
t de 5594 Reptiles aAmphibians pressureslows workingpart of theBodytissue'Iniggenergy

ponthavorouse delivery OF heartGeneratesblood
2goesintolungs theirlungs totissues Highpressurepushes

they have
curvits Oxygen is flow togills

arriving slower the further the
Mamma S o 1 lungs tobodytissues

slower lessATP Pipe thegreaterthe
j

qq.gg

gg
mantissas

Iwmetabolic
friction

rate
b fishesmove
slower

b
hearti
chamber

Figg
Hascomplete ventricle relaxes

ammo
15 9sseptum

incompleteseptumFeart É tilingup
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I
Hear f a allowboadreciere

oxygenanyways When atria contractst Nodiffusion forcingblood into syst
Bodytissue occurs ventricles

ventriclecontract pushing
ymg

bloodpushesbloodj jg t intoartery aorta
PaperEsary

im
in

10

Heart pacemaker
generateselectricalsignals

y y
coronary artery

to theheart SA delievers oxygen nutrientssignalstoheartwnertocontract
afterfillingupwbloodfromatrium to cardiac muscle

Cholesterol plaqueandcalciumAtrioventricularnode
bsignal

hereHoldssignalsanddelaysfat diastole
deposits can build up andblock

Thensendsit oninto
ventriclepumpsitout blood flow blocksoxygenfromgettingtoheart

ggggi j i iiiiiiiÉichordataX A M symmetry Bilateral Bi
tissuesftp fsjproto proto proto proto proto Dentro Deutro

Tie x X yes yes Yes No No NoTh

circulatory
NA ion P gifts 2A Yes Hydratic

tubereet

Iigg NaNa closedclosed Na openopen closed

ggg n
918sittinIntentsn'sigh

complete completecompletecomplete
Myung's mouth's montanus tubelike

3 3 3 3 3 3 3



Hormonesinteractbybindingtoreceptorsontargetcells similartokeys

Hypothalamus pituitaryGland

Chart b
Hypothalamusreleaseshormoneingoalofkeepingbodyatsetpointeitheronoroff targetshutsoffhypothalamusandpitglandtomaintainsetpoint

Highestat theendof thesemesterwhenitlowersimmunesystemcausingmanytogetsick
whendiseaseismorecommon
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ENDOCRINE SYSTEM  
 
How do hormones interact with cells? Why do hormones interact with certain cells in our body but not with other cells? 
 
Draw the pituitary gland and the hypothalamus. Label clearly, specifically identifying the posterior and anterior portions of the pituitary. 
 
Releasing hormones are always produced by the ______________. Tropic hormones are produced by the __________________. 
 
Create a table for the posterior and a table for the anterior pituitary showing various hormones each produces. Indicate the releasing hormone that stimulates secretion of 
each tropic hormone produced by the anterior pituitary. 
 
Make a table illustrating the sources, targets, and effects of all hormones discussed today. Ask yourself questions about the table until you clearly grasp the roles of each. 
 
Diagram relationships between the anterior pituitary, hypothalamus, and target organs using an appropriate hormone of your choice. Explain how negative feedback is used 
to control levels of this hormone. 
 
Cortisol is a hormone that is used to control inflammation in patients because it suppresses the immune response. Given that cortisol is a stress hormone, would you expect 
student levels of cortisol to be highest in the middle or a the end of the semester?  
 
Would you expect high levels of cortisol in the GSU student body to occur when disease is more common or less 
 
If you were to increase parathyroid hormone concentrations in a cow by a series of injections over several months, would you expect the cow’s bones to become stronger or 
more fragile? Justify your response, clearly explaining the connection between parathyroid hormone and bones. 
 
• 
  
Consider the impact of thyroxine on metabolism. Would you expect a person with lower thyroxine levels to have higher or lower body temperature? Justify your response. 
 
• 
  
Imagine that your job requires you to work outside for long periods of time. During Winter, would you expect thyroxine levels to increase or decrease? Justify your response, 
paying close attention to thermoregulation. 
 
• 
  
Cancers are often treated with radiation to kill rapidly dividing cells. This can be done by administering to patients a radioactive substance that selectively accumulates in 
tumors. Would it be possible to treat thyroid cancer with this method?  
 
Explain. Hint: what element does the thyroid store that is needed to make active thyroxine? 
 
 
  
Given what we have learned regarding regulation of hormone levels, explain why men’s testicles atrophy if they use testosterone for muscle enhancement. 
 
  
List and describe the functions of the glands associated with the reproductive tract of human males. 
 
• 
  
Which costs more energy for an animal to produce: an egg or a sperm? Give a rationale for your selection. 
 
• 
  
Is it evolutionarily more valuable to produce many small offspring or few, larger offspring? Give an argument that supports your selection 
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MALE SYSTEM  
 questions • 
  
Review the definitions of positive and negative feedback. Try to explain them to someone else. Then 
have that same person explain it back to you. 
 
• 
  
Make a table illustrating the sources, targets, and effects of hormones in reproduction. Ask yourself 
questions about the table until you clearly grasp the roles of each. 
 
• 
  
Use a flow chart to illustrate regulation of human sex hormones. Your diagram should include 
negative feedback. Explain this chart to someone outside the class. Then have that person explain it 
back to you. 
 
• 
  
Given what we have learned regarding regulation of hormone levels, explain why men’s testicles 
atrophy if they use testosterone for muscle enhancement. 
 
• 
  
List and describe the functions of the glands associated with the reproductive tract of human males. 
 
• 
  
Which costs more energy for an animal to produce: an egg or a sperm? Give a rationale for your 
selection. 
 
• 
  
Is it evolutionarily more valuable to produce many small offspring or few, larger offspring? Give an 
argument that supports your selection

FEMALE SYSTEM  
  
Create a diagram of some sort (drawing, flow chart,  etc. 
) that illustrates the ovarian cycle assume a “typical” cycle of 28 days) from egg to breakdown 
of the corpus luteum. Next to each stage in your diagram or drawing, identify the hormones 
produced and their respective levels (High, Low, Absent). 
 
• 
  
Graph levels of the following hormones in the human ovarian cycle: GnRH, progesterone, 
estrogen, LH, and FSH. Your x-axis should be time (days), and your y-axis should be “amount 
of hormone.” 
 
• 
  
In your own words, explain how the ovarian cycle controls what occurs in the uterus. Your 
answer should clearly include information on levels of hormones and effects (such as when 
they are present and when they are not present). 
 
 
hypothalamus produce GnRH? Why or why not? 
 
– 
  
During the weeks when she is taking the pills containing progesterone, would her anterior 
pituitary produce FSH? Why or why not? 
 
– 
  
How does this birth control regime keep her from getting pregnant? (Ignore the effects on 
cervical mucus here. Focus on hormonal regulation and interactions with the ovary.) 
 
– 
  
Why is iron included in the placebo pill 
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Nervous System Neurons basic unit
What is the nervous system Of a nervous system
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NERVOUS SYSTEM QUESTIONS 
 
• What are the general roles of sensory, motor, and interneurons? 
 
 
• Draw and label a neuron. Identify roles of each part of the neuron. 
 
• Review the slide on functions of the different cerebral lobes. Describe the 
symptoms you think a patient would have if they had a stroke in each of 
these areas. 
 
 
• In your own words, tell a friend or family member what the following parts of 
your nervous system do: 
 
– Somatic division of your peripheral nervous system 
 
– Autonomic division of your peripheral nervous system 
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• Explain the difference between a sensory receptor and a hormone receptor. 
 
• If an auditory (hearing) receptor is stimulated, the voltage in the cell goes up. Did 
sodium or potassium move across the membrane? What is your reason for 
choosing that ion? Which direction did it diffuse (into or out of cell)? Explain the 
direction of the diffusion. 
 
 
• For each of the following situations, explain how your nervous system discerns 
stimulus strength in terms of action potentials and the number of neurons that are 
stimulated: 
 
 
– An insect walking lightly over your skin vs. hitting your thumb with a hammer. 
 
 
– Stepping on a tack vs. cutting your finger off with a circular saw 
 
. 
– An example scenario of your own 
• Define chemoreception, mechanoreception, and photoreception and give an 
example from the human sensory system. 
 
 
• Watch the video link provided with the section on hearing to improve your 
understanding of human hearing. 
 
– How do humans discriminate between different pitches of sound? 
 
– Explain, in your own words, why human hearing is considered mechanoreception
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NEURON FUNCTION 
 
• Diffusion is really important in neuron function. In a resting neuron, 
 
– what ion is present at greater concentrations inside the cell? 
 
 
– which ion is present outside the cell at higher concentrations? 
 
 
– which way would sodium move if sodium channels were opened? 
 
 
– which way would potassium move if potassium channels open? 
 
 
• In your own words, what is an action potential? How does an action 
potential move down an axon? 
 
 
• What do postsynaptic and presynaptic mean? 
 
 
• Explain how one neuron uses neurotransmitters to communicate across a 
synapse with another neuron. 
 
 
• If a neurotransmitter opened up potassium channels on a post-synaptic 
membrane, would the membrane potential of the post-synaptic neuron become more positive or more negative - why? 
 
 
– Does this move the membrane potential closer or further from threshold? 

 


