Driversity - katitudnal frends

Temperate forests

Tropical forests

# ppedes

Trees (par 10 ha) 15 450-700
Birds 20-30 =300
Ingects many milians
Flgh many 4 timag
SoTiE gntira Liah = 1 irza

' For most groupe of arganisms, the Tropics 16 10-100 Smes more divarse

Diversity

1. Higher iathudes have lower diversity (data fmm M. America)

Driversity Y

2. Higher amudes have lawer divarsiy ‘\

3. lslande have |ower dvereity dlames i

How do we measure diversity?

3 Spackes richness: 1otal number of Bpacias
b. Species EvENNesE: how evenly are the individuals distibuted
among spacias? [takes Into account abundance]
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Scales of diversity?

3. Beta () diverslty: BversHy acrose habitts

(Mountaine, valleys, SWamps ....)
Oiverelty can be high Dec3uee tere are KiE of dferant habkals

b, Alphd (=) dVerERy:
dvErEly within 3
EIngle habitat

diverElty can be high i

mare spedes can
coexet In the sama

haofat

Higher alpha diversity reflects niche paritioning

1. Hamaer nichas
2. (Greater averap

3. Extend the

PESOLTE LS E

niche breadth |

Resowoe (seed stz empenstiune, =ic...

Sp can we axplain Me Ehudnal gradient In diversity using faciors
that would affact niche partiioning?




Equillbrium hypothesls for iEthudingl gradients In diverstty:
{3ssume communitias are at thalr aguillbrium number of spacies)

1. Higher procuctivity will k2ad 1o higher diversity
a) langear axls - More Ep2CiaE Can Co-0CCur IT LEing exyeme

ende of raeource axks

Equilbrium hypothesis tor Etiudingl gradisnts In dhvarsity
(3esUMa communities are at Melr eguilbrium number of spacies)

1. Higher productivity will l2ad 1o higher diversity
3) longar axls - more species can co-ooour I UEing Sxirame
angk of resounca axis
o) epecies can ba morz spaclalized and have narmower niches

Equiltrium hypothesis for Bthudnal gradients In divershy:
{3ssume communitizs are at thalr aguillbrium number of spacies)

1. Higher productivity will 12ad 10 higher diversity
a) langear axks - MOre Spacias £an Co-0Ceur IT Lsing exreme
ence of resource axks
b} species can ba more Epaciaized and havs NAMCWer Nichag

) Ep2chas Can hawe mare niche averlap
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The tropics are mare productive (warm and wet year-round)

Greater plant productivity could lead to greater plant diversiy
will mean grester animal diversity

Equilirium hypathesls for 13thudinal gradients In divarsy:

2 Climate ar resource atability wil lead o higher diversiy

AL high resounce eyek, species A B amd C can cosxist anid O will b=
ewchaied, but &t o resource leveds & B and S wlll go =sfinct. Only & genensllst

(0wl Bemprm suiTiciend Fesources

- &0 wanatizn In rescunces will favor increesed niche breadth

- Epescles it b much ovEriag will be out compelsd dering 0w resounce

peErods
- e tropics are ganarally mars etacie han the 1emperats zona
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Man-equibrium hypothesis far IStiudingl gradients In divarsity-

[mi=umes that cormmu nBes fayve nof hed =noogh @me for diversky 1o
reach maximum leyzis for that Resdted]

Ecologlcal time: communiies may be yaung

£.J. thera has nod 22n anough ime since a recant disturbanca for

Epecies 10 recolkinize e habiat

Fire

Flood
Land=lide=

Azandoned sgriouiumre

Man-equilbrium hypothesis for i3tiudingl gradients In divarsity-

Evolu@anary ime: communities may nat have had sufficient time: or

ppoortunity for Epeciatian (but they could hald mare species)

1. The tropics have remained near the equator for long perods of

Hme whiia the temparate habitat Is newer (lecianically)

2. The temparals zare has has
k=265 time sinca gladalkane

3. Rates of specialion may difer
In differant habitats. Are Mey
faster In the traples? (yes but
undar debals)

4. Rates of axtinction may differ
In differant habitats. Are ey
slower In the rapics? (yes but
undar gebats)

High resourcas

Law resaurces




Human Impact on biodlvarsty

Befare humans amived In Morth America about 12,000 yT6 aga,
what did the f3una look lIke?

Enteledont feeds on Minoceros

Human Imgact an Elodversiy

Befora humane amhved In Narth

Amenca abouf 12,000 yws ago.
winat did the t3una look Ike?

THanus (3m, £00Kg predatary
Bird]

Hurnan impact on bicdiversity
Major extinctions of megafauna occwrrad 12,000 yrE ago

Extinct species Inciude: o, bison {diferem species), mastodon,
mammodh, dire woil, short-faced bear, glant ground skot, saber

toath cat, Tranuws (3m, 400g predatory bird) ...
Marth American surdvors: OMLY mule dear and black baar

All other mega-mammale presant In M. America today colonized
from Ala (moase. bisan, qrizzly bear, ek, wolf ._.)

They had co-avolved with peapie and were batter abi2 to BURVvE

There have been 17 glacialons and one human imvaskan, yet all the
megdafaunal exancione are SHTredaied with 1he human invasion

Tim Rannery “the Elernal Froner

Human impact on biodiversity

Major exincione of megatauna ccoumed on all coninanis with the
arival of humans excapt Alica (whare humans evolved)
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Human impact on biodiversity - current rates of extinction

Cumrend rates of ex@nciion are emOnmoUs, r
rivaling the past & majar events In tamms of .
rate and posslbly magniiude s

e Harrmaa

i Wihy b =wtimaciion o Righ?
- Firrian populkebos geoath
¥ - climate change
" - Fazintiet boss (S0 fAand
= surface p=ed By humans;

Human impact on biodiversity

Exampie of bird counts along the

MisslEEIppl and Atlanfic Syways
owar ihe ksl 40 yearEs
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