Zoogeography

Lesson 2
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Arﬂflaal selection

/

_long periods of time.

Wolves and dogs are
closely related.

share many traits and can
breed with each other.

About 1,000 years
ago, European
nobles started
breeding hunting

dogs like Labrador

| retrievers.

Domestic dogs and
modern-day wolves both
evolved from an ancestor
that has since died out.

to Africa around

6,000 years ago.

/ They evolyed
- into breeds like
the Baseniji.

pported animal breeders in being able to modify the anatomical and behavioural
ch/a’racteristics of dogs and pigeons providing a neat parallel to what he believed had happened in nature over

The first dom estic dogs,

They = like the chow chow,
. lived in Asia around
15.000years ago.

_ Ancient

~ - American dogs

About 10,000 years
ago, dogs moved with
people into North
America. They evolved
A/ into breeds like
|| Alaskan malamutes.
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+ aH these different breeds of dog or pigeon were still able to breed with one another, which did

fnot éupport Darwin’s suggestion that this was the way in which new species could appear.

— Nér could Darwin provide any explanation of precisely how the different characteristics were

" controlled and passed from generation to generation.

+ most people believed that the Earth was only a few thousand years old.

1866 Gregor Mendel

Genes come in pairs and are inherited as distinct units, one from each
parent.

Meiosis

/
T /
RrYy@Rrvy f
SEGREGATION ‘ INDEPENDENT |
ASSORTMENT |
) 'y
/ /
/
v /
Y /
. /
o/ '
QD (&3 ’
't
ry RY rY Ry =4

/

@ l@ w @ ry /! /

rryy RrYy rrYy Rryy ;!

Yase | sy | | Gsd (v Y/

RrYy RRYY RrYY RRYy Ve

oo (e |6 | s | v

rrYy RrYY rrYY RrYy

Y | S |y | S |y

Rryy RRYy RrYy RRyy

‘@‘@@7‘@

-
~”
/ s =
A S P




: e
= \
\ |
(.
v

f /

EveIU’rlon is driven by natural selection
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4 +If the traits of organisms can be shaped through artificial
o selectlon, it's possible that a similar natural process could
drive the selection of species diversity observed on Earth.
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by, J/\’:Nallace the father of biogeography
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He believed that plants and animals adapted and evolved in their

He hypothesised that natural selection contributes to reproductive
isolation of incipent species by creating barriers and speciation.

Incipent species refers to a population that has been geographically
isolated and has already adapted new traits to their new environment.

Wallace proposed the hypothesis that natural selection could drive the
reproductive isolation of two varieties by encouraging the -
development of barriers against hybridisation. Thus it might /c,gnjff}bjﬁfé///
to the development of new species, e




: \Darwmlsm Darwin’s Theory of Natural selection
’ cg t‘,:: [ﬁmtﬁe J oﬁmu.:. of the PROCEEDINGS OE THE LINNE. &
Shone e August 1858.] |
= e HE ORIGIN OF SPECIES
On the Tendency of Species to form Vanetlel 2 i

petuation of Varieties and Species by N at
Selection. By Cmarres Darwin, Esq., F.JQSues
; F.G.S., and ALFrEp WaLLACE, Esq. Comm
Cuarres Lyerr, F.R.S, F.LS., and J. D.

M.D., V.P.R.S,, F.L.S,, &c.
[Read July 1st, 1858.] =
London, J . 
My Dear SIB,\—*—The accompanying papers, whic
honour of communicating to the Linnean Society |

BY MEANS OF NATURAL SELECTION,

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
FOR LIFE.

3y CHARLES DARWIN, M.A.,

. relate to the Same BubjGCt’ Viz' the Laws WhiCh " FELLOW OF THE ROYAL, GEOLOGICAL, LINNAAN, ETC,, S0CTETIES
duction of Varieties, Races, and Species, contain th | ATt ox S oousaox ERSSARCIGH I R H ML B EAGEE S e TR

investigations of two indefatigable naturalists, Mr. ( | b
and Mr. Alfred Wallace. A o



«Those organisms best adapted to their environment have a better v
chance of surviving and reproducing» '

i IS g Pl ..vu‘.p.“. i
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! +L|m|ted environmental resources

+Struggle for existence

+Variation

+Survival of the fittest
+Inheritance of the useful variation

+Formation of the new specie
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‘;, apld multiplication (over production)

F /

Any palr of animals or plants produces far more offspring than
Woufd be needed simply to replace that pair

e g cod fish may produce over a million egg in a year, If all the
- eggs developed into fishes, the whole Atlantic Ocean will be
full of cods in 5 years l

Which populationh will |
likely lead to a struggle _
fOr survivalz / //

+There must be competition for survival

among the offspring WHY?

+Furthermore, these offspring are not
identical to one another rrr




Increase population in animal and plants requires more space
~and food but the universe remain constant

+ Individuals compete for limited resources
+Food,
+Water

+Spaces

+ mates
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3. Struggle for existence (competition)

//fic;émpetition among memebers
_-of a species for food, living
space, and other necessities of
life
+ Intraspecific struggle
- Within species
+ Interspecific struggle
- Different species

+ Environmental struggle

- Change in environmental factors (heat,
cold, flood, etc)




+ Because the invironment changes,
the more variation within a species
the more likely it will survive.

+ Each individuals has a unique
combination of inherited traits

+ An inherited traits that increase an

organism'’s change of survival is
called «<Adaptation».

+fUnderstand|ng how individuals of the same species vary was
kéy to Darwing developing his theory
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Apapane

Amakihi

Nihoa Finch

Akiapola'au




5 Survwal of the fittest |
(na’rural selection)

'HOW THE GIRAFFE GOT ITS LONG NECK

By 16 million years ago, the neck of the common ancestor of the okapi and the giraffe had elongated
compared with its predecessors. More recently, the evolutionary tree split into two branches. The
branch that results in the okapi has animals with necks that get shorter, while the giraffe branch has

+Th e n d ividuals with the best traits/ada ptatl ONS o

VERTEBRA EVOLUTIONARY TREE

“will $urvive and have the opportunity to pass B e
_on its's traits to offspring

. the vertebrae got
b progressively shorter.

Starting 1 million

+Natural selection acts on the phenotype .
(physical appereance), not the genotype
(genetic makeup)

|'*~/\ d

, Giraffe (present)

>

By 7 million years
ago, Samotherium
vertebrae had
elongated in front.

Sivatherium
(2 million years ago)

Samotherium
(7 million years ago)

Canthumeryx
‘ (16 million years ago)

Prodrgrr]orhenum ALL IMAGES ARE COPYRIGHT
(25 million years ago) NIKOS SOLOUNIAS

SOURCES: NIKOS SOLOUNIAS, SHUTTERSTOCK KARLTATE / © LiveScience.com

Miesa
/ 2;4' »IVESClEﬂCe

https://sproutsschools.cq
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é Inherl’rance of the useful variation
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) Themdlwduals selected by nature, pass on their useful variation
:/w, to the next generation.

/

+Thus offspring of fit individual also be fit.

Natural Selection

Overproduction Variation
P-:-pdal'mmpmdumm_ Endividuals show varilion: scme .
many young: marmy must dis vanationgars mone favaraby
shan athirs

I -I Y ;
Matural Selection /
Matural sedoction favors I :
the bess suited at the time il

1
Inheritance . -
Variaions are s
inheritac,. The bast a
suiled varants eave -
mare cfigpring. !
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rmation of new species
/:?Llh eéch generation, new

favgrable variations appear

o “and supplement the
~ favorable.

+After a number of

generation the variations
become so many which

generate a new species




Allopatric speciation

Divergence occurs in geographic isolation

() geourephicel Isolsson




Sympatric speciation

Divergence occurs despite lack of geographic isolation

(b) ecological isolation
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‘Early 19" century
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"~ _~blooded organisms) are largely insulated from the
- surrounding and are found in a great variety of environments
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they do not show a close correlation to local ecology.
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World Maps: Biogeographical Reglons

Qf Animals

BT

FIELD GUIDE TO THE ”l

SONGBIRDS OF SOUTH AMERICA

1858 Zéogeographical regons, according to Sclater and Wallace. From Cox.

Because of the pattern of barriers of ocean, desert and mountain between the
zoogeographical regions, the only area where there is a significant overlap between the -

faunas of adjacent regions is precisely where Wallace was working: in the East Indies chain of/:/’
islands between Asia and Australia




L (b)

The deep water of

the Lombok Strait between
Bali and Lombok formed a
water barrier even when
lower sea levels linked the
now-separated islands and
landmasses on either side.

Oriental fauna
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Sumatra /)O' 9 e

Java
./'.'\
Bali Lombd

Wallace Line
eberLing~ -
LydekkerLine”

present-day mainlands

mainland extensions by
lower sea levels during the ice ages
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Australian fauna -~ ___—-——
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0. Wallace identified or commented
' many aspects of biogeography that
;f;f;{j/ still occupy us today:

+ Extinctions

+ Dispersal

+ Competition

+ Predation

+ Adaptive radiation

+ Biogeography of islands

+ The possibility that the distributions of organisms might indicate past mlgratlons over /
still-existing or even now-vanished land connections # :

////////
A A ; ’
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1ast individual of a species
dies out.

+Functional Extinsions
occur when individuals
remain but the odds of
sustainable reproduction
are low

t is species extinction?
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Temperature +10 -7 +6 +14 -8 40 +1 :gg Ilkelyt
anomaly (°C) | -5: worst,
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https://www.nature: om/artfdes/s41598 022- 23369—5 .



Dispersalism: assumes that where a taxon
or related taxa are found on either side of a

\‘; barrier to their spread, this is because they
F had been able to cross that barrier after it
formed.

(b)

AFRICA

Lystrpsanis.

\ §7) Fossl gvidance ;
. b 0f the Triassic |
r 1 |and raptife |
|
I

SOUTH AMERICA

4L Fossil remains of
Cynognathus, a
Triassic land reptile

= ~ Fossits of the fem
" ) : . Glossopters, found
Figure 1.4 How t_cu!a} s landmasses were onginally hnked together to fn_m'h M F—_ Fo to T i oF th M S s ouhain
a single supercontinent, Pangaea, according to Wegener. (Compare this with 3m lang fi&‘ treshwater retile i neme Al et

Figure 10.1 to see the modern, p!atc tectonic reconstruction of Fan,gaca.!l Mesasauriis. thisy wars once joinacd
4} -
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S \/ #ariénte' any barriers, such as mountains or oceans, that exist today within the pattern of
. IR /gir tr)/bgtlon of the taxa had appeared after that pattern had come into existence, so that these taxa

/ had n/ever needed to cross them.

Dispersal vs Vicariance

Comparison Chart

“
=:>' Species %
B

Dispersal is the movement of Vicariance is the division of a
a few members of a species population into distinct but
from their birth or breeding related species due to the
site to a new geographical development of a
location. geographical barrier.

Species &' Species B

Dispersal occurs on the Vicariance QCccurs in
onset of pre-existing populations due to the
geographical barriers. development of new

Species A i Species A geographical barriers.

The geographic barrier is The geographic barrier
older than the geographic cannot be older than the
disjunction. resulting speciation event.

mﬂuﬁerenm

eIweF:n net

Ancestral population  Geographic Isolation Speciation




