
Contents

P re fa c e  x i

C h a p te r  1 In troduction 1
O rders, fam ilies an d  species 3
The h istorical con tex t 5
T he v a lu e  of fossils 16
S um m ary  18

PART 1: EVOLUTION AND DIVERSITY OF BIRDS 21

C h a p te r  2  Bird s p e c ie s  an d  th e ir  re la tionsh ips  23
D elim itation  of species 25
P hylogenetic  classifications 30
G eographical varia tion  in  species 46
S um m ary  54

C h a p te r  3 S p e c ie s  fo rm ation  55
A nagenesis 56
C ladogenesis  an d  a llopatric  specia tion  56
T he re-m eeting  of p rev io u sly  iso lated  p o p u la tio n s  61
S ym patric  specia tion  70
D esignation  of species 72
A d ap tiv e  rad ia tio n  72
Taxon cycles 79
S peciation  tim es 85
C o n c lu d in g  rem ark s 90
S um m ary  90

C h a p te r  4  S p e c ie s  n u m b e r s  93
C om m ents o n  species concep ts 96
Species th ro u g h  tim e 100
S um m ary  105

PART 2: MAJOR DISTRIBUTION PATTERNS 107

C h a p te r  5  C ontinental birds: b io g eo g ra p h ic a l  reg ions  109
Palaearctic R egion 112
In d o m alay an  R egion 128
A frotropical (o r E thiopian) R egion 133



A ustralasian R egion 135
N earctic Region 143
N eotropical Region 145
Oceania 149
A ntarctica 151
Discussion 152
C oncluding  rem arks 161
Sum m ary  161

C hap te r  6  Island birds: g e n e ra l  f e a tu re s  163
Different types of is lands 164
Island b ird s  169
L and-bridge islands 187
Sum m ary 191

C hap te r  7 Island birds: lo sse s  an d  ga in s  193
Recent extinctions 194
Recent in troductions 210
Sum m ary  212

C h ap te r  8 S e a b ird s  2 1 3
The m arine  en v iro n m en t 216
M arine p roduc tiv ity  220
Seabird d is trib u tio n s 223
Lim itation of n estin g  p laces 236
D ifferentiation an d  specia tion  242
C onclud ing  rem arks 246
Sum m ary  249

PART 3: EFFECTS OF PAST CLIMATE CHANGES 251

C h ap te r  9  Glacial c y c le s  in n o r th e rn  reg ions :  extinctions
and  distributional c h a n g e s  2 5 3
Glacial ad v an ce  256
Glacial re trea t 261
Effects on  lan d b ird s  264
Effects on  seab irds 268
Effects on  m ig ra tion  system s 271
C u rren t g rad ien ts  in species n u m b ers  271
Relict p o p u la tio n s 274
Recent range  expansions 274
C u rren t clim ate w arm in g  279
C onclud ing  rem arks 280
Sum m ary  282



C h a p te r  1 0  Glacial cy c le s  in n o r th e rn  reg ions: differentiation 
an d  spec ia tion  2 8 5
D istribu tiona l ev idence fo r p ast clim atic effects 286
G enetic ev idence  for p a s t clim atic effects 309
S um m ary  321

C h a p te r  11 D ry-w et cy c le s  in trop ical reg ions  3 2 3
A frica 326
S outh  A m erica 334
A ustra lia  340
C o m p ariso n s b e tw een  th e  so u th e rn  con tinen ts 343
S o u theast A sia  344
D iscussion 345
C onclud ing  rem ark s 351
S um m ary  352

C h a p te r  12  Disjunct r a n g e s  3 5 5
Species o f ra re  o r  p a tch y  hab ita ts  357
Species o f once-con tinuous b u t  now  d isjunc t hab ita ts  358
Species w ith  d isjunc t d is trib u tio n s in co n tin u o u s h ab ita t 363
C onclud ing  rem ark s 367
S um m ary  369

PART 4: LIMITATION OF SPECIES DISTRIBUTIONS 371

C h a p te r  13  Bird d istribution p a t te rn s  3 7 3
M easurem en t of ranges 374
Sm allness of geograph ica l ranges 377
V ariations of ab u n d an ce  w ith in  the ran g e  380
R ela tionsh ip  b e tw een  a b u n d an ce  a n d  d is trib u tio n  383
C oncen tra tions 386
C onclud ing  rem ark s 387
S um m ary  388

C h a p te r  14  Limitation of g e o g ra p h ica l  r a n g e s  3 8 9
D ep en d en ce  o f  range  on  p o p u la tio n  size  390
Ecological barriers: g enera l su rv ey s 397
Ecological barriers: c lim ate  constra in ts  398
Ecological barriers: h ab ita t constra in ts  407
Ecological barriers: food an d  nest-sites 408
Ecological barriers: p re d a to rs  a n d  p a rasites 410
Ecological barriers: com petition  411
Physical b a rrie rs  418
T ranslocations by  p eo p le  419
C onsequences of ran g e  expansion  a n d  com petition  420
C onclud ing  rem ark s 422
S u m m ary  422



C h ap te r  15 R e c e n t  r a n g e  c h a n g e s  4 2 5
D istribu tional changes associated  w ith  clim ate change 426
D istribu tional changes associa ted  w ith  h u m a n  action  432
O ther considera tions 440
Range expansions th ro u g h  b reed in g  in m ig ra tion  an d  w in te rin g  areas 441
G enetic changes 442
M odelling ra tes of sp read  443
C onclud ing  rem arks 446
S um m ary  447

C h ap te r  16  C rossing  b a r r ie r s  4 4 9
C onstrain ts to  c ross-barrier co lon isa tions 450
Species d ifferences 455
Successful c ross-w ater co lon isa tions 458
Translocations by  p eo p le  463
C oncluding  rem arks 466
Sum m ary  466

PART 5: BIRD MOVEMENTS 469

C h ap te r  17  D ispersa l 4 7 1
N atal d ispersa l 474
Breeding d ispersa l 482
D ispersal w ith in  a b reed in g  season  485
L ong-distance d isp ersers  490
N on-breed ing  d isp e rsa l 495
G enetic research a n d  d ispersa l 500
D iscussion 502
S um m ary  506

C hap te r  18 M igration b io g eo g ra p h y  5 0 9
Evolution o f  m igra tion  510
L atitudinal tren d s  515
M igration  an d  d ie t 520
N et la titud inal shifts 523
R elationship be tw een  b reed ing  an d  w in te rin g  areas 528
A ltitud inal m ig ra tion  537
M ovem ents w ith in  the b reed ing  season  539
M ovem ents w ith in  the non -b reed in g  season  541
N om ad ism  544
S um m ary  545



PART 6: CONCLUSIONS 549

C h a p te r  19 S pec ia t ion  an d  b io g e o g ra p h y  -  a  syn thes is  551

G lo ssa ry  565
R eferences 577
In d ex  631


