
4) Congruence between the histories of lineage  
     and of place  
       



Marine Realms (Spalding 2007) 



Amphitropical distributions of two 
 whale species 



Disjunctions 
Closely related organisms that occur in (widely) 
separated areas, absent in intervening areas  
 
How? 
 
1)  Dispersed long distances over geographic 

barriers? 
2)  Carried to distant sites on crustal plates as 

they drifted apart? 
3)  Surviving remnants of once-widespread 

taxon? 













“amphitropical”	
  distribu2on	
   





Maintenance of distinct biotas 

Given the present land bridges connecting Africa and 
Eurasia, as well as North and South America, and the 
frequent Pleistocene connections between North America 
and Eurasia, why hasn’t biotic interchange been more 
complete? 
 
What processes are responsible for the preservation of 
biogeographic provincialism, especially in organisms that 
are good dispersers? 



1. Barriers between biogeographic regions  



2. Resistance to invasion  



3. Avian migration and provincialism  









Pipits 
(Anthus) 





Anthus intercontinental movements 
Voelker, G. 1999, Evolution 



Turdus thrushes,  
ca. 65 spp.,worldwide  



Voelker, G. 2009.  
Gobal Ecol. & Biogeo. 
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These trans-Atlantic dispersals are a novel result in songbirds…  
but how did they do it? 

….known climatic patterns across the Atlantic 



Biotic interchange 

-  “opposite” of biogeographic 
provincialism; a melding of two 
distinct, previously isolated 
biotas 

-  Such contacts have occurred 
many times historically as 
continents have drifted over the 
earth and new land and water 
connections have been formed 

-  Unfortunately, records of these 
events is poor because of 
limited fossil record 



“Splendid Isolation” 

Great American Interchange 



Great American 
Interchange 



The Great American interchange 
(mammalian families)  



Although the percentages of 
dispersing mammals was similar 
for the two continents, the North 
American mammals fared better 
in South America than their 
South American counterparts 
did in North America. 

In South America, 50% of the 
living land mammal species are 
descended from North American 
immigrants. 

The corresponding figure for 
South American descendants 
among North American 
mammals is less than 10%. 



Other notable factors: 

All 13 species of 
endemic South 
American ungulates 
went extinct, probably 
because they were 
unable to cope with 
North American 
carnivores or with 
competition from North 
American ungulates. 

Many marsupials were 
replaced by placental 
mammal “counterparts” 



What was the reason for the greater 
success of the immigrants from North 
America? 

1.Better migrators  
 
2.Better survivors and speciators  
 
3.Better competitors  
 
 
Physiological constraints (i.e. niche conservatism) ?? 



Vuilleumier, F.  1985. Fossil and recent avifaunas and the interamerican interchange. 
 In  The Great American Biotic Interchange [Stehli and Webb, eds.] 



Exchange in other vertebrates??? 
 
…because birds are better over-water colonists than non-
volant mammals… This means that some level of faunal 
interchange between the two continents probably occurred 
continuously throughout the Cenozoic, rather than being 
concentrated in the last 2.5 million years following the 
completion of the Central American land bridge… 

  In: Biogeography, 3rd ed., 2006.  Lomolino, Riddle, and Brown. 



Distribution: 

Trogon 

= N of Isthmus of Panama 
= S of Isthmus of Panama 

DaCosta, J and Klicka, J.  2008.  Molecular phylogenetics of Trogon: exploring  
 patterns of diversification in a widespread Neotropical avian group.  
 Molecular Ecology 

17 species, 41 lineages 



Distribution: 

Saltator maximus 

= N of Isthmus of Panama 
= S of Isthmus of Panama 

3 main lineages 

 ECU El Oro 
 ECU Loja 

 ECU Manabi 
 HON Copan 

 MX Chiapas 
 MX Oaxaca 
 HON Copan 

 HON Copan 
 MX Oaxaca 
 BEL Toledo 

 PAN Bocas del Toro 
 PAN Bocas del Toro 
 MX  Oaxaca 

 NIC Masaya 
 PAN Chiriqui 
 PAN Colon 
 PAN Veraguas 

 PAN Darien 
 NIC Atlantico del Norte 

 ECU Pastaza 
 PER Madre de Dios 
 PER Cuzco 

 ECU Zamora-Chinchipe 
 GUY Northwest 

 VEN Bolivar 
 VEN Amazonas 

 BOL Santa Cruz 
 BRA Pernambuco 
 BRA Pernambuco 
 BRA Para 
 VEN Amazonas Unpublished data. 



Time (Myr ago) 

Tr
an

s-
is

th
m

us
 d

iv
er

ge
nc

e 
ev

en
ts

 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

In all......we tabulate 135 pairs of sister 
lineages for which one lineage is 
restricted to a South American 
distribution and the other to North 
America .... 
 
 
The taxa included were a 
taxonomically and  ecologically diverse 
lot, with 10 orders, 33 families ….and 
over 100 genera represented... 
                    (62 molecular studies) 
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Isthmus completion unimportant 
isthmus-related diversifications  
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Summary: Birds and the Great American Interchange 

Within the neotropics, relatively equal exchange in both directions  
Highly asymmetrical exchange  between temperate and tropical regions 

 
Crossing events were frequently followed by radiations 

Birds crossing the isthmus were an ecologically diverse group 

The final uplift of the Panamanian landbridge appears to have 
played a prominent role promoting diversification within New  
World birds. 



Exchange in other vertebrates??? 
 
…because birds are better over-water colonists than non-
volant mammals… This means that some level of faunal 
interchange between the two continents probably occurred 
continuously throughout the Cenozoic, than being 
concentrated in the last 2.5 million years following the 
completion of the Central American land bridge… 

  In: Biogeography, 3rd ed., 2006.  Lomolino, Riddle, and Brown. 



Other stuff  from your book that’s not true (pp 411-412) 

“First, there is no clear dichotomy between an Ancient South 
 American fauna, which dates back to the isolation of 
 Gondwanaland, and relatively recent invaders….. 
 
….Thus, at least for …. Birds, it is difficult to distinguish easily 
 between South American “natives” and North American 
 “invaders”” 



Barker, F. K. et al.  2004.  Phylogeny  
and diversification of the largest avian  
radiation.  PNAS. 

= Australasia 

= Africa and Eurasia 

= North and South America 

Passerine (“songbird”) Relationships 
  
5739 species;   
over half of all extant avian species 



? 



Other stuff  from your book that’s not true (pp 411-412) 

“While some groups such as pigeons, owls, woodpeckers, and 
 jays, colonized South America from the North, other groups, 
Such as hummingbirds, tyrant flycatchers, vireos, wood  
warblers, blackbirds, orioles, tanagers, and emberizine buntings 
(grosbeaks and sparrows) moved in the opposite direction” 
 
 
“An interesting feature of the North American avifauna is that  
The Neotropical migrants, which make up the majority of 
breeding passerines in temperate habitats, are virtually all of  
South American ancestry.” 



Emberizidae Parulidae Icteridae Thraupidae Cardinalidae 



Barker, F. K. et al.  2004.  Phylogeny  
and diversification of the largest avian  
radiation.  PNAS. 

= Australasia 

= Africa and Eurasia 

= North and South America 

Passerine (“songbird”) Relationships 

5739 species;   
over half of all extant avian species 



Importance of isthmus 
established, but what was the 
net effect on continental biotas? 
 
i.e.-  How did it affect the 
distribution of New World avian 
diversity? 



Breeding Distributions of New World Bird Families 

•  Ancestral North      Neotropical           Nearctic    
  

•  Trogonidae   25    0 
•  Momotidae    9    0 
•  Vireonidae   38   13 
•  Corvidae   18   17   
•  Polioptilidae   11    4 
•  Troglodytidae   66    9   
•  Thraupidae               402                        0      
•  Parulidae   66                         49    
•  Icteridae   76                         20     
•  Cardinalidae   33                         15        
•  Emberizidae   81                         35      

    

•     

     No. of Species                



Breeding Distributions of New World Bird Families 

•  Ancestral South        Neotropical              Nearctic 

•  Psittacidae   150   0   
•  Trochillidae   331                 18      
•  Ramphastidae      35                  0      
•  Semnornithidae     2                            0      
•  Capitonidae     11                  0      
•  Contigidae    60      0 
•  Bucconidae      32                  0      
•  Galbulidae    17                  0      
•  Furnariidae   235                  0      
•  Thamnophilidae  209                          0      
•  Tityridae    31                  0      
•  Tyrannidae   400                         27      
•  Pipridae    51                           0      

   

    No. of Species         



The Lessepsian exchange: The Suez Canal 





The isthmus of Panama 
connected the North American 
and South American continent, 
about 3.5 mya 

 


