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In this lecture topic to understand where_new species come from we need to understar

microevolution. most of the time the hardy-weinberg principle cant
e What is microevolution?

« Allele frequencies and We wi IIHIogk al where it all comes from. how do we define a species

Weinberg. within a bIO|O ical system:-
e Sources of genetic variation in alleles.
e What is a species?
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e e UXIlEy was the one that combined the concept mendel gave us to be able
20th centuryto understand heredlty

e Synthetic R@&b%ged
evolution huxley too pt| of mathematical predicatibilty and turned it around

e g diplied it o¥IVillb organisms.

endelshowedusthat heritable traits were

based on Mendelian
genetics
Huxley
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Vik Dhillon
to understand where new species come from we need to understand 
microevolution. most of the time the hardy-weinberg principle cant be used. 
we will look at where it all comes from. how do we define a species
within a biological system. 

Vik Dhillon
huxley was the one that combined the concept mendel gave us to be able
to understand heredity. mendel showed us that heritable traits were packaged.
huxley took this concept of mathematical predicatibilty and turned it around
and applied it to living organisms. 


Microevolution

—______the phenotype can als$o change on based upon the arrangemnt

Microevolution Of the genes of the chromosomes. we can get variation

a lot of other ways.
e Evolutionary changes that result from

changes in allele frequencies in a
population, or in chromosome structure
or numbers due to mutation and
recombination.
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Incomplete dominance — snap dragons
P - parental F, — Generation1 F, — Generation2
CRCR Red CRCR=25%
i { CWwCR Pink C%CR=50%
Y 4
CWCW White o
L' 4
CWCW=25%
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Genotype and allele frequencies
Phenotype | Genotype | Number Genotype | Total CR Total CW
frequency | alleles alleles
450/1000 | 2x450 0X450
RCR
? cre 450 1 "_045 | =900 | =0
b CRCw 500 500/1000 1x500 1x500
=0.50 =500 =500
4 cwew 50 50/1000 0x50 2x50
o =0.05 =0 =100
0.45 + 1400 600
Total 1000 0.50 + p=0.7 q=0.3
0.05=1.0
6
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Vik Dhillon
the phenotype can also change on based upon the arrangemnt
of the genes of the chromosomes. we can get variation
a lot of other ways. 


Microevolution

Using the Hardy-Weinberg Pmy lrl could use to see if the allelic frequencies change or not
ina population. Biology historically was basically based on desc

p¥2parg?=1 | ey | Butnogw we have amathematical-way-to-determine-if there is
auele-irequ ncy.

CR frequency ? 3?
p=0.7 .
CRCR = p2 CRCW = pq
CW frequency b
p=0.3 & 3 J
CwCR = pgq cweW = '
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Allele frequencies in populations
(Each of the 20 adults produces 10 gametes)

ach adult supplies the same number of gametes

F eneratlon we have a stable allelic frequency
lve no microevolwtion.— @@

Initial allele
frequencies in gage

« A: 2x36 + 48 = 120/200 = 0.6
+a: 48 +2x16 = 80/200 = 0.4
« Final = Initial frequency

Final allele 3 60

| 3 48 s 48
frequencies %5 45 36 | 2 36 |
o S
A a é 30 s g 30 1
0.6 0.4 5|18 £ 15 ‘
Z o0  — 2 o0 = 1
SAA BAa Caa @AA BAa Ca
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this pr|n0|p|Ie describes when something isnt happening.
Hardy-Weinberg principle’s assitnigisaying(that there-is-ho-microevolution——

) when theref a change in allelic frequency then the
e No natural selection .
o No mutation question becomes what caused the change.
e No genetic drift — population is large
e Gene flow

e Random mating
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Vik Dhillon
this principle describes when something isnt happening. 

Vik Dhillon
you could use to see if the allelic frequencies change or not
in a population. Biology historically was basically based on description.
But now we have a mathematical way to determine if there is 
allele frequency. 

Vik Dhillon
If each adult supplies the same number of gametes
to the next generation we have a stable allelic frequency 
and we have no microevolution. 

Vik Dhillon
it is saying that there is no microevolution.
when theres a change in allelic frequency then the question becomes what caused the change. 


Microevolution

Hardy-Weinberg principles
Effect of selection

Initial allele £ "
frequencies in gametes D45 36 [
X
A a 5 30 *
0.6 0.4 315
£
o 1
« A: 2x36 + 36 = 108/160 = 0.675 2 )
- a: 36 +2x8 = 52/160 = 0.325 e
« Final # Initial frequency 25% of Aa
» and 50% aa die
g 2
s r
Finalallele | § £
frequencies 6 45 3 36 s 38 38
A a g & g >
£ ]
0675 0.325 | 5'° 8 Ef J
0 - Z0
SAA BAa Caa BAA sAa Daa
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Hardy-Weinberg principles
Effect of selection

Distance run Average speed

Revolutions / day
Revolutions / minute

e 1 2 3 4 5 & 7T 8 %N
Generation
A a Figure 16.6
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Hardy-Weinberg principles
Effect of selection - fixation . .
under severe selection alleles or trajts that are not favoured will disappear from the population.

selection the-frequencies$ will shiftrabitbutwewitimevertose themUnder certain

1.0

m 08 . Parcent surviving . . . N

i ircumstances Natural selection:wil| not eliminate a certain allele.
5. —— 100 %00 800

€ oa —— 100 980 960

Ev 100 99.0 980

w 02

— 100 995 99.0
100 99.8 99.6

0.0+ T i ; : 3
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Generation
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Vik Dhillon


Vik Dhillon
under severe selection alleles or traits that are not favoured will disappear from the population. Under mild selection the frequencies will shift a bit but we will never lose them. Under certain circumstances Natural selection will not eliminate a certain allele. 


Microevolution

Hardy-Weinberg principles
Effect of selection — against recessive
Initial allele £
frequencies in gametes D45 38 ‘ -
R
A a 6 30
0.6 0.4 315
Eo —
A: 2x36 + 48 = 120/168 = 0.714 2
a: 48 +0 = 48/168 = 0.286 HRECEIED
Final 5/nitial frequency l Al of aa die
] g
" 3 60 =
Final allele k] g 48
frequencies 6 45 36 \ 2 3 |
S 30 O30
0:14 D:&G £ £ |
= - z g ER R S
DAA BAa Caa DAA BAa Daa
Bl01130 Organismail Biology

Université d’Ottawa / University of Ottawa

13 j
3:28 PM

Hardy-Weinberg principles

Effect of selection — again

si'rec when we|kill the ones that are recessive and homozygous
?Is?e is still never lost from the population, it is still there

in small numbgrs. Youhave-to-start-with-heterozygotesto———

1, o \%\ 5..,| getthe 50% frequency. Natural selection will not on its own
3303 ! 3308 remiove a detrmemental gene, it will push it down but it will stll
§02] “wa, if *| * be there in small numbers. Even though we select against a
B FEgRtE ¢ recessive we wont completely lose it.
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Hardy-Weinberg principles

1.0
0.9
0.8
0.7

0.6

Frequency of viable allele

0.5

jnstead going to 0.9 plateaus at 0.7. we didnt get

urity as the homozygous. the heterozygous advantage.
ith GG Tife sucked with bb life was better with Gb. this

t that heterozgosity can sometimes be advantageuos.

up to the level
Effect of selection — for hdiHeomegotpreat

ﬁ?ve the conce

U]
Generation
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Vik Dhillon
even when we kill the ones that are recessive and homozygous
the allele is still never lost from the population, it is still there
in small numbers. You have to start with heterozygotes to 
get the 50% frequency. Natural selection will not on its own remove a detrmemental gene, it will push it down but it will still be there in small numbers. Even though we select against a recessive we wont completely lose it. 

Vik Dhillon
the good gene instead going to 0.9 plateaus at 0.7. we didnt get 
up to the level purity as the homozygous. the heterozygous advantage. LIfe was great with GG life sucked with bb life was better with Gb. this gave the concept that heterozgosity can sometimes be advantageuos. 

Vik Dhillon



Microevolution

Hardy-Weinberg principles
Mutation — sickle cell
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kle celled sufferers have a mechanism to

ove sickled cells. if you are

rozygote for sickie cetianemia the body”
| recognize that these cellsarenot

reT
he

correct and the liver will get rid of the cells.

Figure 14-21
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will enter sickle celled blood cells

Effect of selection — for heterggygdfie normal cells. the person with sickled cel anemia

chanism-that-witi-getrid-of themataria—
gets rid of the sickled blood cells that

Quantitative variation

Number of individuals
Number of individualy
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most of the traits that we would look at in a population
aren't coniralled by single alleles. we cant go in and
do the hardy-weinberg principle. biologists have
another way to determine variation within a
populationthats-net-based-on-allelievariation. if its
polygenic or polyallelic it is a normal distribution. the
measurement of spread through STDEV is way to

Figure 16.3
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- desgribe gene varfatom.—

Measurement or value of trait
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Vik Dhillon
sickle celled sufferers have a mechanism to 
remove sickled cells. if you are heterozygote for sickle cell anemia the body will recognize that these cells are not correct and the liver will get rid of the cells. 

Vik Dhillon
the malaria will enter sickle celled blood cells 
and the normal cells. the person with sickled cel anemia
have a mechanism that will get rid of the malaria because it gets rid of the sickled blood cells that contained malaria. 

Vik Dhillon
most of the traits that we would look at in a population
aren't controlled by single alleles. we cant go in and do the hardy-weinberg principle. biologists have another way to determine variation within a population thats not based on allelic variation. if its polygenic or polyallelic it is a normal distribution. the measurement of spread through STDEV is way to describe gene variation. 

Vik Dhillon



Microevolution

Selection with multiple loci traits

e Directional selection
e Stabilizing selection
e Disruptive selection

e Fi

Selection with multiple loci traits we can watch for changes within a population.
Directional selection female birds tend to mate with males with longer tails.

[ Before selection After selection the short tailed males never find a mate and never have any

/\ viable offspring.

BI01130 Organismal Biology Figure 16.92a
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Selection with multiple loci traits
Stabilizing selection

Before selection After selection
10 0 ] 10 0

Bl01130 Organismal Biology Figure 15.92111 _
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Vik Dhillon
we can watch for changes within a population.
female birds tend to mate with males with longer tails.
the short tailed males never find a mate and never have any
viable offspring. 


Microevolution

Selection with multiple loci traits
Stabilizing selection goldenrod
galls
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Selection with multiple loci traits
Stabilizing selection
Goldenrod galls

W Killed
M Alive

% flv larvae alive or killed

Gall diameter (mm)

Figure 16.11

Selection with multiple loci traits
Disruptive selection

Before selection After selection

/N 1A
NN
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Microevolution

Selection with multiple loci traits VOL re Star,I- I It[ I I | I .

Disruptive selection . A N . ) N
which gives us new species. Disruptive selection gives

304 -
g | Us Nnew species:
=
e
5 |
-E:“J:
= - =

o

6 7 8 9 10 11

‘ Beak length (mm) 6
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Hardy-Weinberg principle’s assumptions
Genetic drift is pretty much having a population big enough that your

e No natural selection random samplling is gonna-work—Fthelog-averages-andrandomness. if

e No mutation there is a population that is extrememly small we may not get the

e No genetic drift — population pré&décatble ayerage. that will mean there is an allelic frequency change. A
¢ Gene flow gene may totglly diassapear if incorrectly sampled. Hardy- weinberg

* Random mating requires that we have large population.
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Hardy-Weinberg principles
Effect of mutation
Initial allele Ew "
frequencies in gametes %’ 45 6 [
A a G a0 6
0.6 0.4 315
£ =
A: 2x36 + 46 = (118) 118/200 = 0.59 " 3° )
a: 46 + 2x18 = (92) 92/200 = 0.41 . BAA,EAA Las
Final # Initial frequency Ainto a 1/100
2 g
£ 2
Final allele Bl 46 g‘“ 48
frequencies '§ 4 36 | %‘5 38 |
A a |2 & 18 50 16
06 | 04 | 3V N
Z 4 20 bk
BAA sAa Caa BAA sAa Daa
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Vik Dhillon
youre starting to differentiate between two species which gives us new species. Disruptive selection gives us new species.

Vik Dhillon
Genetic drift is pretty much having a population big enough that your random sampling is gonna work. The log averages and randomness. if there is a population that is extrememly small we may not get the predicatble average. that will mean there is an allelic frequency change. A gene may totally diassapear if incorrectly sampled. Hardy- weinberg requires that we have large population. 



Microevolution

Hardy-Weinberg principles o Beneficial

Mutation e Neutral

e Deleterious

—~ WK e

utation in eukaryotes have little to no effect. Every organism
n their life time will have 2 mutations. the DNA system is
ine tuned to have no mutation. there is a lot of correcting
oing on. If there is a mutation they are very often neutral

nd have-ne-effect—Even-if-itis-deleterious-its-only in one of

PP | T he alleles, and there is a back up allele to perform its
SPVEEN LU = unction. Tts very rare.
H‘“‘HK li!u ,l.l,
BIO1130 Organismal Biology Figure 16-20
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if there is a mutation that changes the 3rd triplet it will not
Genetic code change-theproteinand-witthave-aneutrat-effect—
N
Im Met| ACG
BIO1130 Organismal Biology Flgure 14-5
Université d’Ottawa / University of Ottawa 3:2239,;.Mj

Hardy-Weinberg principles
Mutation

e Point mutations (the one big fly had one red eye)
— Silent
— Missense (thr one big fly had one red eye)
— Nonsense (the one big)
— Frame shift (the one rbi gfl yha don ere dey)
e Chromosomal mutations

Bl01130 Organismal Biology
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Vik Dhillon
Mutation in eukaryotes have little to no effect. Every organism
in their life time will have 2 mutations. the DNA system is 
fine tuned to have no mutation. there is a lot of correcting
going on. If there is a mutation they are very often neutral
and have no effect. Even if it is deleterious its only in one of the alleles, and there is a back up allele to perform its function. Its very rare.

Vik Dhillon
if there is a mutation that changes the 3rd triplet it will not
change the protein and will have a neutral effect. 

Vik Dhillon



Microevolution

Figure 11-11

Hardy-Weinberg principles
Mutation

Inversion

.-"U:jg

e Point mutations %
e Chromosomal mutations
— Inversions Translocation
— Translocation
— Deletion
— Duplication
— Crossing over
— Polyploidy
— Genome duplication

é !" g !
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Figure 11-11

Hardy-Weinberg principles
Mutation

Deletion

e Point mutations
e Chromosomal mutations
— Inversions
— Translocation
— Duplication
— Deletion

Duplication

AIBIC-DEFGH
— Crossing over L N

— Polyploidy ABIC<DIECIFIGH
— Genome duplication
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Hardy-Weinberg principles

Chromosomal mutations — crossing over hen thechromosomes allign during meiosis_they break

w

while they are being pulled together, they switch between
homologsthisisverycommon:thisisanotherway we
mjx genes.

BIO1130 Organismal Biology Figure 10-14
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Vik Dhillon
when the chromosomes allign during meiosis, they break
while they are being pulled together, they switch between 
homologs. this is very common. this is another way we mix genes. 


Microevolution

Hardy-Weinberg principles

Chromosomal mutations — plants sglf-fertitize-Tmieosis faitsinmsteadof gametesthatare haploid
polyploidy you get |gametes that are diploid. You get what is called a tetrapod
cell. thig is viable in plants. Polyploid in plants generates new
//%\ organism. Polyploid plants have mutliple gene copies and grow

e
fast d prod bi d
//\1‘\\ S <\ Il\ aster and produce bigger seeds.

20el = /%\\ 4n=12

BIO1130 Organismal Biology Figure 18-24
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_ . 2 iifferent species can fuse their gamete which creates
Hardy-Weinberg principles
Chromosomal mutations — polyploidy a new organism.

l{f\ Meiosis
Species A -(\ -‘(i\

2n=6
Fertilization ,"/(\ — ,{,{/\\ Me:)s; Femllzatl@

N 2n=12 \ Tetrapod
I\ o zygote

Species B
2n=6

Bl01130 Organismal Biology Figure 18-25
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Hardy-Weinberg principle’s assumptions

e No natural selection

o No mutation

e No genetic drift — population is large
e Gene flow

e Random mating

Bl01130 Organismal Biology
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Vik Dhillon
plants self-fertilize. mieosis fails instead of gametes that are haploid you get gametes that are diploid. You get what is called a tetrapod cell. this is viable in plants. Polyploid in plants generates new organism. Polyploid plants have mutliple gene copies and grow faster and produce bigger seeds. 

Vik Dhillon
2 different species can fuse their gamete which creates 
a new organism. 

Vik Dhillon



Microevolution

Hardy-Weinberg principles
Genetic drift

Initial allele

@
S g & 49
frequencies in gametes D45
N 31
A a 5 30 20
0.6 04 | Drift ED i
* A: 2x31 + 49 = 111/200 = 0.555 2° g i

+a: 49+ 2x20 = 89/200 = 0. 445 BAS BfsOM
« Final # Initial frequency

2 8
Finalallele | 2% 49 g““ 49
frequencies s 5 31 E‘s 3
A a é 30 — 20 A 30 20
555 | 445 | 3" E
0 - 30+ -
DAA BAa Caa SAA BAa Caa
Bl01130 Organismail Biology
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Hardy-Weinberg principles

Genetic drift
16 Population size = 4 » 1.0 Population size = 400
il <
< 2 0.8
£ o8 ]| g
] LT m
Z 08 B Aol
2 £os
2 04 g
0.2
02 £
= 04
il 0 20 40 80 100
o 20 40 60 80 100 Generation
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a large population that undergoes a very sudden
reduction in the population. when we took the small
sample we get a different allelic frequency. the population
crashes to a few individuals and we try to repopulate with
these few individuals it means we have lost a whole lot of
genetic-variability—TFhe Buffalo-were-flooded-with-them
with prairies. the buffalo population crashed to 750 bisen.
those 750 have been used as the repopulation stock.
there are alerady heritable gene problems.

Hardy-Weinberg principles
Genetic drift — bottle neck affect

in population)

Bl01130 Organismal Biology
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Vik Dhillon
a large population that undergoes a very sudden
reduction in the population. when we took the small 
sample we get a different allelic frequency. the population 
crashes to a few individuals and we try to repopulate with 
these few individuals it means we have lost a whole lot of 
genetic variability. The Buffalo were flooded with them with prairies. the buffalo population crashed to 750 bisen. those 750 have been used as the repopulation stock. there are alerady heritable gene problems. 

Vik Dhillon



Microevolution

Hardy-Weinberg principles

Bl01130 Organismal Biology

Genetic drift — Founder affect
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Hardy-Weinberg principles
Gene flow - migration

Initial allele
frequencies in gametes
A a
0.6 0.4

« A: 2x36 + 48 = 120/250 = 0.48
«a: 48 + 2x41 = 130/250 = 0.52
« Final # Initial frequency

2
S0
Finalallele | § % ©
frequencies % Col 36
5 30
3
028 o5 5| ‘
! 52 | 3]

BAA BAa Oaa \ 252
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Founder effect is when a population moves into an
area where they never been before and sets up a

brand new population, @@

bxtra genes come flowing in the population. this will change

the gene frequency. Migration between isolated populations

can do this. This ties with bottle neck effect and founder effect

- g This willHincrease thegenomicvariabitity———
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Hardy-Weinberg principlg8}
Gene flow —
migration

4

0 Organismal Biology
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Vik Dhillon
Founder effect is when a population moves into an area where they never been before and sets up a brand new population. 

Vik Dhillon
extra genes come flowing in the population. this will change 
the gene frequency. Migration between isolated populations
can do this. This ties with bottle neck effect and founder effect
This will increase the genomic variability. 


Microevolution

all individual in the population have an ewual chance to mate
Hardy-Weinberg principle’s assumptions witheachothetm——H— —

e No natural selection

e No mutation

e No genetic drift — population is large
e Gene flow

e Random mating

Bl01130 Organismal Biology
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when one generation mates with the proginy of the
next generation. Hemophilia early royalty of Europe.
Chanigni the degree of homozygosity in a population.
It will take-one portion of the group. We decrease the
heterozygosity of the population. If there is a

homozygous conditiom that s detrimentat it witt—
become much more prominent.

Hardy-Weinberg principles
Nonrandom matlng - Inbreedlng

pomserucy Heterozygote
par parent

islnx

E
Ay i Ay

Generation 1

Generation 2

Generation 3

Generation 4

100
Froquency of genctypes Figure 25-10 3.5 ppy

where one of the species has a different appearance
e : . of another. The female is the individual of the pair
Nonrandom mating - Sexual dimorphism
that will have a limited reproductive eggs, she
wants to-make-stre-thatthe-sperm-to-fertilize-the
eggs is the best, the female is being picky, trying to
pick the most healthy male. The male is nof Timited
to how_much sperm is being created and is trying to
distribute as much sperm as possible.

Beetle

Scarlet tanager
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Vik Dhillon
all individual in the population have an ewual chance to mate 
with each other


Vik Dhillon
when one generation mates with the proginy of the next generation. Hemophilia early royalty of Europe. Chanigni the degree of homozygosity in a population. It will take one portion of the group. We decrease the heterozygosity of the population. If there is a homozygous condition that is detrimental it will become much more prominent. 

Vik Dhillon
where one of the species has a different appearance
of another. The female is the individual of the pair that will have a limited reproductive eggs, she wants to make sure that the sperm to fertilize the eggs is the best, the female is being picky, trying to pick the most healthy male. The male is not limited to how much sperm is being created and is trying to distribute as much sperm as possible. 


Microevolution

e Sexual selection

» Combat
» Sperm competition
* Infanticide

Bl01130 Organismal Biology

Hardy-Weinberg principles
Nonrandom mating - sexual selection

— On males — female choice
— On males — competition

Université d’Ottawa / University of Ottawa
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Hardy-Weinberg principles
Sexual selection
female choice

Mean number of mates/male
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Figure 16-13
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Hardy-Weinberg principles
Sexual selection
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Vik Dhillon
the female makes a selection amongst the males
and the males are being competitive amongst the males.



Microevolution

Hardy-Weinberg principles
Sexual selection
Male competition - combat
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Hardy-Weinberg principles they dont just compete in aggressmn
Sexual selection the males-are-competingto-get theirsperm-to-the
st LG A G T L female egg. For dragonflies the male scrapes out
the othermales sperm firstand wait untifrthe
sperm has fertilized the egg.
Copulatory
Bl01130 Organismal Biology
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Hardy-Weinberg principles lion groups are composed of mostly females,
S SRl EEL O when the-mate-isreplaced-by-another-aggressive male
Male competition — infanticide
- the male kills the small lion cubs because of the male
he just beat. Males will kill the oftspring of other
males
Bl01130 Organismal Biology _
Université d’Ottawa / University of Ottawa 3;2581,,,“_
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Vik Dhillon
they dont just compete in aggression 
the males are competing to get their sperm to the 
female egg. For dragonflies the male scrapes out the other males sperm first and wait until the sperm has fertilized the egg. 

Vik Dhillon
lion groups are composed of mostly females,
when the male is replaced by another aggressive male
the male kills the small lion cubs because of the male
he just beat. Males will kill the offspring of other males
so theirs is the only one. 


Microevolution

how do we know when we have a new
species?

how do we identify that we for sure have a new
species?

1.3 million named species.

8.7 organisms on the earth
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a species is a set of interbreeding populations

Species concepts — what is a species? reprodueﬁ.vel.y-isela.ted-fpem_et.kmr-g.pe{ms_—Baeteria,
archaea and prokaryotes do not sexually reproduce

e Biological species therefore you cannot refer to them as species names, thats
o IR FIEE SprEs why you see them named as proteins and biological

* Ecological species features. This concept does not work with fossils.
e Morphospecies

Species are groups of actually or potentially
interbreeding populations, which are reproductively
isolated from other such groups.

Ernst Mayer (1942)
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The phylogenetic concept is trying to get rid of the isolation

Species concepts

Phylogenetic species way. If you-breughtin-speeiesfrom-differentparts-ef- the world
that they would breed, they are just isolated. You could apply this
fhl 0205 & FERto a fossil TATS ime. You are using the synapomorphies to
N to ¢glefine the species.

N
”
-
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Vik Dhillon
how do we know when we have a new species?
how do we identify that we for sure have a new 
species?

Vik Dhillon
1.3 million named species. 
8.7 organisms on the earth. 

Vik Dhillon
a species is a set of interbreeding populations reproductively isolated from other groups. Bacteria, archaea and prokaryotes do not sexually reproduce therefore you cannot refer to them as species names, thats why you see them named as proteins and biological features. This concept does not work with fossils. 

Vik Dhillon
The phylogenetic concept is trying to get rid of the isolation
way. If you brought in species from different parts of the world
that they would breed, they are just isolated. You could apply this
to a fossil this time. You are using the synapomorphies to 
to define the species. 


Microevolution

Species concepts
Morphospecies

Yellow throated warbler

Bl01130 Organismal Biology

Yellow rumped warbler

Figure 18.4

Morphospecies is when two organisms have seperate
distinguished morphotogies. Thisdoes not reaily work
because birds are reptiles for example.
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Species concepts

e Biological species

e Phylogenetic species
e Ecological species*
e Morphospecies

Bl01130 Organismal Biology

Many things that were considered to be species are now
called subspecies. Ex: Canas lupis, there are wolves all over the world

and when
was found 1
considered
but now it is
are subspe
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b
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Species concepts
Ring species —
Elaphe oboleta

Figure 19.12

Texas rat snake

E. o. lindeimeri E. o. spiloides

—_E. o. quadrivittato

Gray rat snake Everglades rat snake

olecular-biolegical-and-anatoemecial-werk-was-done, it

hat the different species could breed. So they are now
to be allCanas Tupis. Canas familiaris means friends dog,

called Canas lupis familiaris it is the friendly wolf. Dogs
ies.

trere are 4 species of rat snakes. A subspeices means that the
r .

Black rat snake
E. o. osoleta

!

Yellow rat snake
=

E. o. rossalleni
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oups is-diverging-and-potentialty-isotated—
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Vik Dhillon
Morphospecies is when two organisms have seperate distinguished morphologies. This does not really work because birds are reptiles for example. 

Vik Dhillon
Many things that were considered to be species are now
called subspecies. Ex: Canas lupis, there are wolves all over the world
and when molecular, biological and anatomocial work was done, it was found that the different species could breed. So they are now considered to be all Canas lupis. Canas familiaris means friends dog, but now it is called Canas lupis familiaris it is the friendly wolf. Dogs are subspecies. 

Vik Dhillon
there are 4 species of rat snakes. A subspeices means that the 
groups is diverging and potentially isolated. 


Microevolution

Species concepts
Ring species —
Ensatina eschscholtzi

Figure 19.13

Yellow-eyed salamander
E. e. xanthoptica

BIO113 QxganismahBialegy

E. e. eschscholtzii

E &«
Painted salamander ‘g'
E. e. picta a b

PP

Oregon salamander
E. e. oregonensis

o

Sierra Nevada salamander
E. e. platensis

B

Yellow-blotched salamander

E. e. croceater

Large-blotched salamander
E. e. klauberi 58

3:28 PM

Biological species
Reproductive isolation

e Prezygotic isolation

— Ecological g H % §

— Temporal g EE L i g
— Behaviour f_’ [

— Mechanical -

— Gametic R

e Postzygotic isolation

Bl01130 Organismal Biology

Université d’Ottawa / University of Ottawa

Biological species
Reproductive isolation

e Prezygotic isolation
— Habitat
— Temporal
— Behaviour
— Mechanical
— Gametic
e Postzygotic isolation
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an initial species has diversified.

Prezygotic isolation is when the sperm never gets the

chance to fertilize. If we have 2 separate species, they

never get the chance to fertilize. Postzygotic isolation

is whenprezygoticisofationfaits thenextnext—

generation of that species is not able to reproduce. In

prezygotic isolation we can isolate organisms

ecologically where 2 organisms are ecologically
sepereated. Temporally can be based on time. One

organistm-may-be-mating-later-or-may-be-inlater

reproductive stage. Behavioural is like song, dance, a

routine.
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Vik Dhillon
an initial species has diversified. 

Vik Dhillon
Prezygotic isolation is when the sperm never gets the 
chance to fertilize. If we have 2 separate species, they never get the chance to fertilize. Postzygotic isolation is when prezygotic isolation fails the next next generation of that species is not able to reproduce. In prezygotic isolation we can isolate organisms ecologically where 2 organisms are ecologically sepereated. Temporally can be based on time. One organism may be mating later, or may be in later reproductive stage. Behavioural is like song, dance, a routine. 


Microevolution

Biological species
Reproductive isolation

e Prezygotic isolation
— Habitat
— Temporal
— Behaviour
— Mechanical
— Gametic

e Postzygotic isolation

Bl01130 Organismal Biology

Figure 19.15

The genitalia of the male and female insects.

When they-mate-they-have-only onewayto—
physically to get the sperm to the egg.

Université d’Ottawa / University of Ottawa
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Biological species
Reproductive isolation

e Prezygotic isolation
— Habitat
— Temporal
— Behaviour
— Mechanical
— Gametic
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e Postzygotic isolation
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Biological species
Reproductive isolation

e Prezygotic isolation
e Postzygotic isolation
— Hybrid inviability
— Hybrid sterility
— Hybrid breakdown

BIO1130 Organismal Biology

marine invertebrates when everyone is spewing sperm

into the-water- The egg-membrane willnotbe
penetrated by the sperm of a different species.

Hybrid inviability, the egg may become fertilized
the inititation of embryo genesis may start but
it will fail. Hybrid sterility cross a donkey and a
horse themute-wittnot-beabtetoreproduce——
any young. Hybrid breakdown the organism is
viable but is not able to survive and does not

have the necessary genes.
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Vik Dhillon
The genitalia of the male and female insects. When they mate they have only one way to physically to get the sperm to the egg.

Vik Dhillon


Vik Dhillon
marine invertebrates when everyone is spewing sperm 
into the water. The egg membrane will not be penetrated by the sperm of a different species. 

Vik Dhillon
Hybrid inviability, the egg may become fertilized
the inititation of embryo genesis may start but it will fail. Hybrid sterility cross a donkey and a horse the mule will not be able to reproduce any young. Hybrid breakdown the organism is viable but is not able to survive and does not have the necessary genes. 

Vik Dhillon



Microevolution

Allopatric Speciation - Vicariance

A referenee-to-the-factthat-there-is-goingto-be-seme

sort of barrier in between. The two species will diverge

and when the Two species are successfully diverged and the
barrier is gone, the species are still sustained. Think about
continental drift. The enviornment gets divided and
organisms-become reproductively isolated.—

Figure 19.16
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e S A BT ThI.S would be for example the founder effect, we have a population
of finches jon the nainfandand they moveouttothe
S——\ (N gallaapago one species that has big beaks goes one way the other
s 'ﬂ: : _;_ N specles with small beaks goes the other way. Is occuring within the
Ny g &m?)rnm nt across a barrier. This case we have dispersal and everyone
% g moves, the last case everyone stayed put.
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If you heat this cricket up to 7-8 degrees it will die.
Grylloblattid — Ice age vicariance y P 9
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Vik Dhillon
A reference to the fact that there is going to be some 
sort of barrier in between. The two species will diverge
and when the two species are successfully diverged and the 
barrier is gone, the species are still sustained. Think about continental drift. The enviornment gets divided and organisms become reproductively isolated. 

Vik Dhillon
This would be for example the founder effect, we have a population 
of finches on the mainland and they move out to the 
gallapagos, one species that has big beaks goes one way the other species with small beaks goes the other way. Is occuring within the enviornment across a barrier. This case we have dispersal and everyone moves, the last case everyone stayed put. 

Vik Dhillon
If you heat this cricket up to 7-8 degrees it will die. 


Microevolution

R el . =z~ .. Speciation isnt occuring seperate enviornments its

speciation o a o oy Nate ‘ ) £ .
T N occuring in the same envrionment. they become reproductively
E * Nonnative Native iso' ted.
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Meiosis fails and the homologs do not seperate.

Polyploidy and speciation
Autopolyploid the produect-of-this-miotic-event-of-theploidy——
plant could not mate with the one that was

//\\ correctly divided. S0 now they are considered
N

. to be 2 seperate species.
/ %\ / //

2n=6 i //\\.}\ 4n=12

Figure 19.22
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This is when 2 species of plants mate. This usually happens

Polyploidy and speciation when ” ” I t | s in the

Allopolyploid .
plants. There should be equal number of chromosomes in

Species A
2n=6
Gametes Diploid gametes _ | the species-Amixof2genomes:
,6( \ n=3 Interspecific 2n=14 n=6 Tetraploid
\ \ Species ﬂ \ zygc;tze
2n=6 a
Meiosis 'l’ — Memmi /
{\ \ Self-
Fertilization / /\\ femhza"o /-\\
- — ¥\ Mitosis A
Meiosis / \ Meiosis /}&\
-
// \"l Gametes iploi
Diploid gametes
\\ n=3 P n S 6
Species B
2n=6
Figure 19.23
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Vik Dhillon
Speciation isnt occuring seperate enviornments its
occuring in the same envrionment. they become reproductively
isolated. 

Vik Dhillon


Vik Dhillon
Meiosis fails and the homologs do not seperate.
the product of this miotic event of the ploidy plant could not mate with the one that was correctly divided. So now they are considered to be 2 seperate species. 

Vik Dhillon


Vik Dhillon
This is when 2 species of plants mate. This usually happens 
when there are the same number of chromosomes in the plants. There should be equal number of chromosomes in the species. A mix of 2 genomes. 

Vik Dhillon
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Polyploidy and speciation

Allopolyploid
» Triticum
Triticum Unknown Triticum  Triticum aestivum
QO O LI [ turgidum  tauschii (bread wheat)
(einkorn) wheat (emmer) )
s
| , ¥
" { b
i ] ' g
i ? % { B
VoY .
f Sterile '4{ H
hybrid

14AA X 14BB 14AB 28AABB x 14DD 42AABBDD

Figure 19.24
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Wheat today is a polyploid from

BIO1130 Organismal Biology

3 different wheat plants.
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Vik Dhillon
Wheat today is a polyploid from 3 different wheat plants. 


