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Map Representation; Speci@sstributions:
Geographic and Ecological Foundations

This Time: Map Representation and
Ecological Foundations

A Map Representation
A Populationsand Population Growth
A Multidimensional Niche
A Range and Niche
A Range Boundaries
A Limiting Factors
AasraildNbl yOS¢é
A Biotic interactions
i Predation
T Competition
T Mutualism
i Pathogenicityparasitism
A Summary of paper due FRIDAY, not Thursday

1/22/2009

Last Time

A A little on Microenvironments
A Beginning of Distributions of Species
i Basics of Biogeography: Range Maps
A Firstpaper summary due at end of week.

Geodesypatums Map Projections, and
CoordinateSystems

GeodesyScience of measuring the shape of the Earth

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

Map Projectiong Portrayal of the curved surface of
Earth on a flat map

Coordinate Systeng Numeric representation of
positions on a map projection.

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



Spherical
Coordinate System

Latitude Longitude

alongitudeandlatitude

uDegrees (DMS or DD)

wGraticuleof meridiansand
parallels

uButX ®

Map Projections
A Conformality

i Map scaleat any point on the map is the same in any direction, the projection
isconformal. Meridians (lines of longitude) and parallels (lines of latitude)
intersect at right angles. Shape is preserved locally on conformal maps.

i Scale
A Scale is the relationship between a distance portrayed on a map and the same distance on the
Earth.

A Distance
i A map iquidistantwhen it portrays distances from the center of the
projection to any other place on the map.
A Direction
i A map preservedirection when azimuths (angles from a point on a line to
another point) are portrayed correctly in all directions.
A Area

i When a map portrays areas over the entire map so that all mapped areas hav
the same proportional relationship to the areas on the Earth that they
represent, the map is an equatea map.
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Map RepresentationsSeveral Families of Projectiol

Cylinder Cone Plane
(Cylindrical) (Conic)

(Planar or Azimuthal)

tangent secant tangent
tangentq being in contact at a single point or along a line
secantg cutting, intersecting

(Thered indicates contact between the sphere and the projection surface.)
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The Mercator projection has
straight meridians and parallels
that intersect at right angles.
Scale is true at the equator or at
two standard parallels equidistant
from the equator. The projection
is often used for marine
navigation because all straight
lines on the map are lines of

North America

Albers Equal-Area Conic
Origin: 23N, 96W

Standard Parallels: 20N, 60N

A conic projection that distorts
scale and distance except along
standard parallels. Areas are
proportional and directions are
true in limited areas. Used in the
United States and other large
countries with a larger eastest
than north-south extent.
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Range Maps with Different Projections

Mercator

constant azimuth. Albers Equafrea Conic

A Useful Coordinate System: Universal

Important points regarding ma|
P P g g P Transverse Mercator Coordinate System

projections

oot a projection

1) Distortioncan take different forms on different parts of the map; area and distance car
be compressed or expanded, and angles may be wrong-+ or olnderlying projection: Transverse Mercator

2) A few places like point(s) or some lines on the mgpnay have distortion = 0; length,

wWorld divided into 60 shdegreewide zones
direction, etc., are preserved.

wWide zones good for large study areas

3) Distortion is usually less near the intersection(s) of the globe witli¢velopable

surfaceand increases away from intersections. uBut, coordinates discontinuous across zone boundaries

ofFrom 80S to 84N
oZones numbered-60 (N&S), W to E, starting BBOW

So, choice of projectiodependson purpose, location

and size of area of interest, etc
Do not be fooled by map projections! units are meterg, easy to walk 570 m east and 1242 m south.

wButbeware Ay FIaMR Qa
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Universal Transverse Mercator
I divides the Earth into 60 zones of 6° longitude,
from 80° S to 84° N.
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~ Universal Transverse Mercator (UTM) System
Each zone has its own origin at 500,000 m west of its central meridian and the
Equator (coordinates in km), or 80° S. 15
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Figure 2.11 Universal transverse Mercator zoncs in the 48 contiguous states.
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Primer on Population Ecology as
Important for Biogeography

A Population Growth

A The Niche and Geographic Range

A Distribution and Abundance

A Ranges and Range Boundaries

A Limiting Factor Concepts

A Behavioral, Physiological, Morphological Characters
A Biotic Interactions

i Predation

i Competition
T Mutualism

i Pathogenicity
i Parasitism
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Summary

A Range maps are represented as flat projections from nearly
spherical surfaces.

A All projections distort something: area, distance, or
direction.

A Smaller areas are less affected by different map
projections.

A Choiceof projection depends on purpose, location and size
of area of interest, etc.

A Do not be fooled by map projections

A UTM coordinate system is a very useful method for
recording data anavayfinding but your study area is on
the border between two UTM zones!

Population Growth Unlimited

A

dN=bd+ie
dN/dt =rN
Nt = l\bel’t

...... T

-
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N, = population at time t Rule of 72, 70, or 69

N0: population attime 0 72/r (as a whole number) = doubling time
r = intrinsic rate of natural Example, r = 2% (actually 0.02)r72/2 =
increase (in proportion per 30 Y83’

time step, e.g. 0.02 = 2%)

t=time



