
Main Points
1) Recap from last time

2) Latitudinal gradients continued, briefly

2) Paleoecology
-- a history of mass extinctions
-- glacial maxima and minima, and range shifts of mammals
-- evolution of maximum body size in mammals and dinosaurs
-- example: ecological anachronisms and the ghost of predation past

Terms: ecological anachronism, Wallacea, Cope’s rule
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Lecture 17 recap: we discussed the science of macroecology, and 
two macroecological patterns. One was the abundant center rule, 
which describes patterns of abundance within a geographic range. 
The second was the abundance-distribution relationship.
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Lecture 17 recap: we also 
discussed two other 
hypotheses, Connell’s 
hypothesis and Janzen’s 
hypothesis.



5

Lecture 17 recap: there are strong parallels between latitudinal 
patterns in species richness/species ranges, and language 
numbers/area over which languages are spoken.
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A recently discovered giant platypus from the Cenozoic 
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Idiosyncratic responses of mammals to climate change
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Over 400 Million Years of Extinction and Speciation

Ordovician Event,~450 MYA 86% of species Glacial and interglacial 
lost within 2 MY episodes. Uplift of Appalachia

leading to increase in ATM CO2
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Over 400 Million Years of Extinction and Speciation

Devonian Event, ~360 MYA 75% of species Global cooling tied to 
lost within 2 MY diversification of land plants
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Over 400 Million Years of Extinction and Speciation

Permian Event, ~250 MYA 96% of species Volcanic activity in Siberia led
within 2 MY- to global warming and 
160,000 yr increased ATM CO2

Triassic Event, ~200 MYA 80% of species Increased ATM CO2 and calcifi-
within 8 MY- cation of oceans
600,000 yr

Cretaceous Event, ~65 MYA 76% of species Meteor collision in Yucatan, 
within 2-3 MY tectonic uplifting and erosion 
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Over 400 Million Years of Extinction and Speciation

Mass Extinction = a spike in extinction rates, such that a 
loss of over 75% of species occurs within a 
geologically short period of time    



Cretaceous-Tertiary Transition

• AKA K/T boundary

• So-called “boundary” because of a thin film of sediment 
(presumably from asteroid) in geological record dated to ~65 
MYA 
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Cretaceous-Tertiary Transition

Indricotherium

Pantodonta

17
Smith et al 2010
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Cretaceous-
Tertiary Transition

Maor et al. 2017.

Lineages of diurnal mammals
originated following the 
extinction of dinosaurs

Primates were among the first
diurnal mammals
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One undergraduate’s creative cure for insomnia
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One undergraduate’s 
creative cure for insomnia



• Small mammals (<100 g) can have large or small geographic ranges

21

Deterministic responses of mammals to area
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• Larger species of mammals tend to have larger geographic ranges, 
maybe because of a combination of energetic requirements of large 
mammals and minimum viable population sizes

Deterministic responses of mammals to area
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Deterministic responses of mammals to area

• larger landmasses house larger species of mammals

• suggests food might 

drive relationships

between body size and 

area 

• if so, energetic and trophic 

relations should underlie

patterns currently and in the

fossil record

largest mammal on landmass

smallest mammal on landmass
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Cope’s rule

• Cope’s rule = selection for large body size over evolutionary time

Hesperocyoninae = ~30 sp in Nearctic
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Cope’s rule

Millions of years ago
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Island gigantism, dwarfism, and a ghost of predation past

• Wallacea = series of islands between Oriental and Australasian zoo-

geographic regions where carnivorous mammals are mostly 
absent 
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Island gigantism, dwarfism, and a ghost of predation past
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Island gigantism, dwarfism, and a ghost of predation past
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Ecological Anachronisms

• ecological anachronism = species or attributes of species that evolved 
as part of an interaction with one or more other species that now 
are extinct.
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