Island Biogeography and Habitat Loss

1. Habitat loss and fragmentation
2. Lessons from islands
. Effects of patch area and shape on species richness
. Macarthur-Wilson equilibrium theory
of island biogeography
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AREA effects: Species — Area Curves
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Data from habitat patches is similar to data from islands
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Figure 6.5 Relation between number of permanent resident boreal bird species, the

number of small, boreal mammal species, and the size of isolated mountain ranges
(=7,500 fr, 2,300 m elev.) in the Great Basin {modified from Brown 1978).
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Patch area AND shape affect species richness through edge effects

As A decreases, edge:interior ratio increases
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Detection or occurrence

. Figure 19.18
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Equilibrium Theory of Island Biogeography

Island size and connectivity determine species richness
MacArthur and Wilson 1963

Theory

Rate

Number of species on island (S)

S is a balance between immigration of new species and extinction of resident species




Equilibrium Theory of Island Biogeography

Theory

Rate

P = Size of source pool

Number of species on island (S)




Equilibrium Theory of Island Biogeography
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Equilibrium Theory of Island Biogeography

Theory E
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# of species present is a balance between immigration of new spp. and extinction of resident
spp.; species composition continually changing, but total number of species constant




Data for birds
in Solomon
Islands
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Fig. 9.7. The actual extinction (solid line) and immagration {dashed
lino} curves for the avifauna on Three Sisters, one of the smaller
Solomon islands: the rates are plotted as relative number of species to
go extinct, or to immigrate, per year as s funoction of the number of
species on the island. = 7



Source pool

The Distance Effect: Theory
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Dispersal

The Distance Effect: Data
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Source pool
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The Area Effect: Theory
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The Area Effect: Data
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Figure 23.7 The effect on the number of arthropod species of artificially reducing the size of
mangrove islands. Islands 1 and 2 were reduced in size alter both the 1969 and 1970

censuses. Island 3 was reduced only after the 1969 census. The control island was not

reduced. and the change in its species richness was attributable o random fuctuations.
(After Simberioff, 1976.)
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Modifying Effects for MW model

Target effect
= immigration
is higher on
large islands

Rescue effect

= extinction is

lower on near
islands
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Simberloff’s mangrove island experiments
“Defaunation”
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Fig. 5-2

The colonization curves of four small mangtove islands in the lower Florida Keys
whose entire faunas, consisting mostly of arthropods, were removed by methyl bromide
fumigation. The species numbers just before defaunation and at intervals following it
are shown. The number of species is an inverse function of the distance from the nearest
source. This effect was evident in the predefaunation census and was preserved when the
faunas regained equilibrium after defaunation. Thus, the near island EZ has the most
specics, the distant island E1 the fewest, and the intermediate islands E3 and ST2
intermediate ninmbers of species. (From Simberloff and Wilson, 1970.)



The colonists of island E9

ORTHOFTERA

DERMAPTERA
COLEOPTERA

THYSANDPTERA

CORRODENTIA

-HEMIFTERA

MEUROFTERA

LEMDOFTERA

DIFTERA
HYMENGPTERA

ARANEAE

Grylidas Cyelopifum sp. .
Cyrioxiphs confusa
Labiduridae Ladidure riparia
Anchiidae Cryprorama mineiim”
Trfcorymus sp.
Anthicidae Sapintus fulvipes
vm Figimas
A
N . . Chrysobotiris tranguebarica
‘Cantharidas Chadfogradhes rmarginats
Crrambycidae Sf)!odfpms b.[u.mu
Crceulanid
Pmd‘mur!a 5P,
Lathridiidae Haloparamecus sp.
Oedemeridas (xacis sp.
Priotmiitas ﬁmﬁ [Tovipe:
i
'%w magnatamorally
Ldae mm’al’hrmr inegqualis
Caeciliidss Caeeilins sp. np.
Lachesitlidae Lacherilla m,
Lepidopsocidas Mmepmyxgwxw! 6
- Latle pm
&3
socidss é.l‘meﬁ nol boarqchomﬂ‘u
Periproces WM:
Psocidae Frocider texanus
Trogimorpha Gen. sp,
antiouori::: mfosu':iem afer
Caxdidas Ofiarus &p.
Miridae. Fraflug eomspureatus
Pentatomidac Qebalis pugnax
Fam, Unk. L 5P
Ohrysopidae Chryempa collaris
Chrysopa axterna
Chrysopa rufilabris
Euclidac Atarodia stossom +
Olethreatid Fedytolopha o, T
Phycitidae Bema ydda
;?CN:;: ghm: abbortit
o Mg 5P,
ralidae Throderig reversafts
g:turlﬂl.dns Automerts
Fam. Unk. Crsn ap,
Hippoboscidee  Ofersia sordide
Fam. Unk. Gen. sp.
Bracomidas _Apmmm Mmhcﬂ
Apenieles marginfventris
EEikarraet efntoiaus
. Eaphplis n, sp. nr. chramesi
L Jphigulax epicus
Chalcidae Gea, sp. 1
’ GG:'Ill . §
. 8
Co Gen sp, 4
Enluphidac Btrderis p,
Eu id . , nosidens
Eupelmidae
rricidae Srackymymx spr
Lamponetus floridarus
Camponoius sp,
Cremarogaster ashmeed
Momomerium floricola
Pareryocerus varigns
Peeundomyrmex 2longanry
rendemyrmex sy s
Tapinoms lttorale
Kenomyrmiex s
Gen, sp.
il Colliephialies ferrugh
- Cesinariz texare
Precomatidae Urolepis nufipes
Sphecidas Trypoxylen caliimenr
Yespidae Folistes 5p.
Araneidae Argiope érgenrara
Eriophors &.
Eurstala sp.
Gastergeangha ellipsoldes
AMetepelra abyrinihea
| Nephltta cu ]
Clubianidaz A,th i +
Dictynidae
Graphasidae -S'ﬂﬁmﬂ . .
Linjrphiidae Meiancea sp.
Lycocidas. Pirars ap. R
Salticidze Hentziz palmarum i
Scytodidae Scytodes sp. .
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Island E9

Pre: 29 species
Post: 24 species

Overlap: 8 species






