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Early	  Perspec0ves	  

Carl	  Linnaeus	  

•  Center	  of	  origin	  theory,	  eleva0onal/la0tudinal	  gradients	  
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Compte	  de	  Buffon	  

•  Dynamic	  earth,	  dynamic	  species,	  vicariance	  

	  



Classical	  Biogeography:	  
Early	  Perspec0ves	  

Alexander	  von	  
Humboldt	  

	  
•  Father	  of	  Phytogeography	  

•  Carlos	  IV	  of	  Spain	  provided	  him	  permission	  to	  travel	  
anywhere	  in	  the	  Spanish	  colonies	  in	  the	  new	  world	  in	  
hopes	  of	  finding	  riches,	  Humboldt	  it	  seems	  never	  looked	  
for	  them	  

•  Best	  known	  for	  explora0ons	  in	  Central	  and	  South	  America	  

•  Invented	  the	  isobar	  and	  isotherm	  
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Alexander	  von	  
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Isobar	  
Changes	  in	  Pressure	  

Isotherm	  
Changes	  in	  Temperature	  

Isobars	  
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Isotherm	  
Mean	  Temperature	  

	  

Plant	  Hardiness	  
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•  Climb	  of	  Mt.	  Chimborazo	  

•  Thought	  to	  be	  the	  highest	  mountain	  in	  the	  world	  at	  the	  
0me	  

•  Climbed	  19,400	  feet	  before	  descending,	  highest	  anyone	  
had	  ever	  climbed	  

•  Did	  this	  to	  study	  the	  different	  floris0c	  belts	  
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•  Climb	  of	  Mt.	  Chimborazo	  
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•  Interes4ng	  Reads	  –	  posted	  on	  the	  website	  
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Alexander	  von	  
Humboldt	  

•  Wri4ngs	  from	  his	  journeys	  mo4vated	  other	  scien4sts	  
Charles	  Darwin	  

Alfred	  Wallace	  

Joseph	  Dalton	  Hooker	  
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Augus0ne	  de	  
Candolle	  

•  Close	  friend	  of	  Humboldt	  

•  ACacked	  center	  of	  origin	  hypothesis	  

•  Originated	  the	  idea	  of	  ‘Nature’s	  War’,	  which	  s4mulated	  
Darwin’s	  natural	  selec4on	  

•  Observed	  physiological	  changes	  in	  plants	  throughout	  the	  
day	  –	  pointed	  to	  the	  existence	  of	  the	  biological	  clock	  
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Edward	  
Forbes	  

•  Studied	  marine	  biota	  of	  the	  Mediterranean	  

•  Changes	  in	  depth	  very	  much	  like	  changes	  in	  la4tude	  

•  Lifeless	  zone	  at	  depth	  
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James	  Dwight	  
Dana	  

•  “The	  cause	  which	  limits	  the	  distribu4on	  of	  species	  
northward	  or	  southward	  from	  the	  equator	  is	  the	  cold	  of	  
winter	  rather	  than	  the	  heat	  of	  summer	  or	  the	  mean	  
temperature	  of	  the	  year.”	  

•  Eventually	  incorporated	  into	  20th	  century	  explana0ons	  of	  
the	  la0tudinal	  diversity	  gradients	  of	  plants	  and	  animals	  
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James	  Dwight	  
Dana	  
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•  Essay	  of	  the	  Geography	  of	  Plants	  

•  Detailed	  analysis	  of	  physical	  environments	  and	  plant	  
distribu0ons	  

•  Discusses	  not	  only	  these	  associa0ons,	  but	  also	  ways	  of	  life,	  
-‐or-‐	  habits	  
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Sparse	  Habits	   Dense	  Habits	  
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Boreal	  Forest	   Tropical	  Forest	  

Plant	  AssociaBons	  
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Boreal	  Forest	   Tropical	  Forest	  

Plant	  AssociaBons	  
High	   Low	  
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Hyperspectral	  Reflectance	   Lidar	  

Hyperspectral	  Remote	  Sensing	  
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Greg	  Asner	  

Visual	  
Species	  DeterminaBon	  from	  

Hyperspectral	  Imagery	  
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•  Clima0c	  control	  of	  plant	  associa0ons	  

•  Land	  mass	  con0nuous	  to	  north	  and	  allows	  for	  cooler	  
climate	  to	  the	  south	  over	  land	  

•  Not	  the	  case	  over	  water	  
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•  First	  physical	  state	  of	  the	  Earth	  

•  Did	  the	  Earth	  have	  an	  immediate	  diversity	  of	  plants?	  

•  Species	  from	  one	  region	  that	  were	  transported	  to	  other	  
regions?	  
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Alexander	  von	  
Humboldt	  

•  Dynamic	  climate	  

•  Petrified	  fruits	  of	  palms,	  tree	  ferns,	  fossils	  of	  tapirs,	  
crocodiles	  unearthed	  in	  Europe?	  

•  Where	  these	  carries	  by	  ocean	  currents,	  or	  if	  these	  same	  
areas	  once	  supported	  these	  plants	  and	  animals?	  
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Alexander	  von	  
Humboldt	  

•  Dynamic	  climate	  

•  Changes	  due	  to	  a	  shi[	  of	  the	  stars	  and	  Earth	  axis	  -‐or-‐	  
movement	  of	  con0nents?	  

•  Actually	  a	  combina0on	  of	  both	  
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Pangea	  
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Axial	  Tilt	  



Classical	  Biogeography:	  
Early	  Recent	  Perspec0ves	  

Milu0n	  
Milanković	  



Classical	  Biogeography:	  
Early	  Recent	  Perspec0ves	  

Milu0n	  
Milanković	  

100K	  yr	  

41K	  yr	  

23K	  yr	  

Daily	  InsolaBon	  

Delta	  18O	  

Temperature	  

Stable	  Isotopes	  
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Jean	  
Jouzel	  

Foram	  Stable	  Isotopes	  
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•  Egyp0an	  Ibis	  
	  
•  Mummified	  remains	  of	  ibis	  show	  that	  it	  has	  changed	  li_le	  
from	  the	  0mes	  of	  Ancient	  Egypt	  

•  Changes	  of	  plants	  and	  animals	  have	  occurred	  over	  0me	  
scales	  far	  longer	  than	  human	  tradi0on	  
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Alexander	  von	  
Humboldt	  

•  Interplay	  of	  climate	  and	  plants	  

•  Plant	  associa0ons	  

•  Dynamic	  climate	  

•  Fixity	  of	  species	  versus	  dispersal	  and	  ‘degenera0on’	  

•  Changes	  of	  plants	  and	  animals	  have	  occurred	  over	  0me	  
scales	  far	  longer	  than	  human	  tradi0on	  

	  

Main	  Points	  



Ques0ons	  on	  the	  reading?	  



Discussion	  Point	  1	  
Alexander	  von	  
Humboldt	  

•  “…never	  collected	  a	  European	  plant	  spontaneously	  
produced	  by	  the	  southern	  American	  soil.”	  

•  “…risk	  falling	  into	  the	  same	  trap	  as	  geologists	  who	  
construct	  the	  en0re	  globe	  according	  to	  the	  model	  of	  hills	  
which	  surround	  them.”	  
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Alexander	  von	  
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•  Are	  we	  at	  risk	  using	  only	  what	  we	  see	  around	  us	  to	  inform	  
how	  the	  world	  works?	  

•  Can	  you	  think	  of	  other	  examples	  from	  classes	  where	  
people	  have	  made	  this	  mistake?	  

•  Other	  examples	  from	  outside	  of	  class,	  recent	  news?	  
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2012	  PresidenBal	  ElecBon	  
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2016	  PresidenBal	  Primary	  



Discussion	  Point	  2	  
Alexander	  von	  
Humboldt	  

•  How	  did	  Humboldt	  relate	  humans	  to	  the	  spread	  of	  plants?	  
	  
	  

	  



Discussion	  Point	  2	  
Alexander	  von	  
Humboldt	  

•  “The	  variety	  of	  produce	  becomes	  all	  more	  interes0ng	  
when	  it	  recalls	  to	  the	  observer’s	  imagina0on	  the	  series	  of	  
events	  which	  spread	  the	  human	  race	  across	  the	  whole	  
surface	  of	  the	  globe,	  and	  of	  which	  it	  appropriated	  all	  the	  
produce.”	  
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•  Using	  plants	  to	  trace	  human	  origins	  
	  
	  
•  Economic	  plants,	  where	  did	  they	  come	  from,	  fruit	  trees,	  
grains	  

•  How	  can	  this	  trace	  the	  movement	  of	  people?	  

	  



Discussion	  Point	  2	  
Alexander	  von	  
Humboldt	  


