Stable Isotope Analysis

® How to study energy flow?
— Inventory (identify the organisms)

Applications and Tools — Feeding habits of the organisms
— Trophic levels
» Biomass
Chapters 18-23 « Rate of food (energy) intake

» Rate of energy assimilation
 Rate of respiration
» Rate of energy loss

— Construct trophic pyramid
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Stable Isotope
Stable |50t0pe Isotopic Val‘iation The isotopic composition of

Geukensia indicates a plankton-
® To trace energy flow through ecosystems based diet at locations closer to
® |[dentify sources of energy

the open bay and a mainly
Spartina - based diet at more
Stable isotopes of carbon,
nitrogen, and sulfur clearly

inland sites.
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Stable Isotope
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Nitrate Export & Humans

Nitrate exports from river
basins increase with human
population density.
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Altering Aquatic & Terrestrial
Ecosystems

® Human activity affects the nutrient cycles
of ecosystem

® Examples: agriculture and forestry

® Enrichment — e.g. N (air pollution by
burning fossil fuel) and P (detergent &
fertilizer)
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Phosphorus & Land Use

Phosphorus export
200 increases as land
use intensifies.
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Models that predict phosphorus concentrations in lakes allow
planners to assess whether prolposed chanEes in land use or
population density will adversely affect a lake ecosystem.
Hydrologic By quantifying the effects
i budget of various factors, such
Natural Spring land use, on phosphorus
hosphorus -~ phosphorus - jnputs to lakes
Precipitation 2
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Repeat Photography

® Detect long-term change

® Ground photos taken from the exact spot

and angle
® Aerial photos and satellite images
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Population Changes

Repeat photography between 1907

and 1984 documented declines in the
creosote bush population and increases
in the saguaro cactus population.
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Aerial photo example




Restoring a riverine landscape

@ Restoration ecology
® A holistic view approach
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GPS, Remote sensing, and GIS

® Geographical ecology — the study pf
patterns that you can put on a map
® New tools revolutionize this field
- GPS
— Remote sensing
-GIS
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A network of U.S. military

satellites is continuously
“ sending signals towards the
| surface of the earth, which
can be captured with a
geopositioning system
device, or GPS unit, such as
the hand-held model shown
here. The GPS unit scans
the sky and waits to
encounter signals from at
least three different satellites
to triangulate a two-
dimensional location on the
ground (latitude and
longitude).
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Dispersal of elephant seals
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Cooperative research networks

® US Long-Term Ecological
Research (LTER)

® 24 sites

® Each site encompasses
unique ecosystems and
research approaches,
investigators, students and
management systems
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eneendNt€rNational Long-Term Ecological
_E;-um“f;ﬂnmummsnnmu Research (|LTER)

- China The International Long Term Ecological Research Network
- China-Taipei
- Mangolia

- South Korea i
Narth American Regional LTER
Natwork

- Canada

= Mexico

- Unitad States

Central and Eastern European
Regional LTER Network

- Gzech Republic

~ Hunmgary

- Isranl

- Poland
- Romania

- Slovania

- Stovak Ropublic

- Ukraine

African Reglonal LTER Network
- Namibia

- South Africa

- Zambia b Countries Considering LTER Netwarks
Western European Reglonal

LTER Notwork

- France

- Switzerland

= United Kingdom

CentraliSouth Amarican
Regional LTER Network

- Brazil - Uruguay
- Colombia - Venezuela
- Costa Rica
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