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Biogeography

Species Distributions: Geographic and Ecological 
Foundations 

Last Time

Å A Little More Climate
ïOrographicEffects

ÅWindward-Leeward
ÅSlope Aspect

ïDay-night temperature variation
ïExtremes (hurricanes/tornados, temperature/precipitation)

Å Soils
ïDefinition
ïFormation
ïDependence on Climate and Vegetation
ïDistribution
ïSpecial Soils

Å Aquatic Ecosystems
ïLight
ïTemperature; Thermal Stratification

Summary

ÅEnvironment is variable in both space and 
time, and for all variables.

ÅEnvironmental factors create gradients of 
tolerance and optimality for organisms.

ïE.g. light, pH, temperature, salinity, etc.

ïOrganisms must adapt, migrate, or go extinct.

This Week

ÅA little on Microenvironments

ÅBeginning of Distributions of Species

ïBasics of Biogeography: Range Maps

ïProjections and Geographic Coordinate Systems

ÅFirst paper summary due at end of week.
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Main Points
ÅIndividuals of each species have ecological 

requirements and limits that, along with historical 
factors, determine distribution.
ÅPhysical environmental factors create gradients of 

tolerance and optimality for organisms.
ïE.g. light, pH, temperature, salinity, etc.

ÅBiotic environment (other organisms) also create 
gradients of tolerance and optimality.
ïExternal (predation, competition, mutualism)
ïInternal (pathogens, parasites)

ÅInteractions of physical and biotic factors always 
occurs.
ÅVery difficult to demonstrate mechanisms of 

distribution limitation.

Microclimates

Geographic Range: Fundamental Unit of 
Biogeography

Spartinamarsh
Intertidal Zone

Mangrove forest

Hydrophytes - Water Plants    Halophytes - Salt Tolerant Plants

Intertidal 
Communities: 
Mangrove/Salt 

Marshes

Source: Mitsch and Gosselink. 1993. Wetlands. Van 
Nostrand Reinhold, N.Y.

Salt Marshes

Mangroves
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Range Maps

ÅOutline

ÅDot

ÅContour

ÅCombinations

Distributions of Individuals to 
Distributions of Populations

ÅReal units of species distribution are the 
locations of all the individuals of a species.

ÅPopulation: ά! group of organisms of one 
species that interbreed and live in the same 
placeat the same time(e.g. deer populationύΦέ 
Biology-Online.org

Åά{ŀƳŜ tƭŀŎŜέ Ŏŀƴ ōŜ ƳŀǇǇŜŘ ŦƻǊ ŀ ƎƛǾŜƴ 
ά{ŀƳŜ ¢ƛƳŜΦέ

Range Maps: Dot Maps

Fig. 4.3 Dot map of SonoranDesert canyon 
ragweed (Ambrosia ambrosioides). Circles: 
voucher specimens. Crosses: sighting and 
field ID.

http:// www.brocross.com/dfly/species/sangui.htm; The Dragonflies & 
Damselflies of Cheshire by Richard Gabband David Kitching, published by 
National Museums & Galleries on Merseyside, 1992. ISBN 0 906367 54 9

Range Maps: Dot Maps

http://www.flmnh.ufl.edu/catfish/cetopsidae/coecutiens.htm

http://www.brocross.com/dfly/species/sangui.htm
http://www.brocross.com/dfly/species/sangui.htm
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Range Maps: Outline

Range Map Plains Zebra Equusquagga. Historical range: Red. 
Present range: Green. From"Moelman, P.D. 2002. Equids. Zebras, 
Assess and Horses. Status Survey and Conservation Action Plan. 
IUCN/SSC EquidSpecialist Group. IUCN, Gland, SwitzerlandΦά 
(http://www.iucn.org/themes/ssc/pubs/sscaps.htm#Equids2002

http://www.flyingsquirrels.com/Rangemaps/rangemaps.html

Fig. 4.2. Range Map of the endangered sooty 
orange-tip butterfly (Zegriseupheme).

Dot Map vs. Outline Map

http://www.swsbm.com/maps/Ambrosia_ambrosioides.gif

Points are real, but not complete.

Outlines are abstractions, but not exact.

Range Maps: Contour or Surface

Fig. 4.5. Winter range and abundance of blue 
jay (CyanocittacristataύΦ άό!ύ 9ŀŎƘ ŎƻƴǘƻǳǊ 
line (or isocline) indicates a 20th-percentile 
class of relative abundance. (B) A three-
dimensional landscape depicting relative 
ŀōǳƴŘŀƴŎŜΦέ ŦǊƻƳ Lomolinoet al.

Figure. Breeding distribution of the 

Grasshopper Sparrow in the United States 

and southern Canada, based on Breeding 

Bird Survey data, 1985-1991. Scale 

represents average number of individuals 

detected per route per year. Map from Price, 

J., S. Droege, and A. Price. 1995. The 

summer atlas of North American birds. 

Academic Press, London, England. 364 

pages.  

(http://www.npwrc.usgs.gov/resource/literatr/

grasbird/grsp/grsp.htm)

Combinations

Fig. 4.4. Combination range map of the 
southern festoon butterfly (Zerynthia
polyxena). 

http://www.iucn.org/themes/ssc/pubs/sscaps.htm
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Notes About Projections and Coordinate Systems

(The red indicates contact between the sphere and the projection surface.)

tangentςbeing in contact at a single point or along a line

Cylinder

(Cylindrical)

tangent

Plane

(Planar or Azimuthal)

tangent

Cone

(Conic)

secant

secantςcutting, intersecting

18

GeodesyςScience of measuring the shape of the Earth

Datum ςBasis for defining accurate locations on the 
surface in the context of a reference ellipsoid.

Map ProjectionςPortrayal of the curved surface of 
Earth on a flat map

Coordinate SystemςNumeric representation of 
positions on a map projection. 

Focus on widely used coordinate systems: UTM, State 
Plane, Public Land Survey System.

¢ƻŘŀȅΩǎ !ŘŘƛǘƛƻƴŀƭ ǘƻǇƛŎ

Geodesy, Datums, Map Projections, and 
Coordinate Systems
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ωLongitudeand latitude

ωDegrees (DMS or DD)

ωGraticuleof meridiansand 
parallels

ωButΧΦ

Spherical
Coordinate System
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Projection


