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Acknowleding lack of stability in ecology

A theme merging tree and seal work

Diversity and abundances in trees
Regulation of elephant seal populations



Center for Tropical Forest Science: Smithsonian & Harvard
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SIGEO­CTFS: A network of forest censuses following common methods

33 completed plots have data in a common database format on one of 4 servers
 ­­ 3,802,654 trees (ie 3.80x106)
 ­­ 9,073,531 measurements (ie 9.07x106) in 89 plot censuses
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Importance of Steve Hubbell’s the neutral theory

• is not neutrality

• it’s the focus on
· species input as cause of diversity
· extinction
· stochastic populations of individuals
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Tracking populations through time: Forest Trees



Tracking populations through time: Elephant seals
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Tracking populations through time: Many species

• Abundances fluctuate more
than random

• Rare species are at risk



Observing extinction (local extinction!)
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• it must balance
species input

• observed higher
than chance
expectation

• they should be
lower under
stabilizing
dynamics
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Observing species input

Rauvolfia littoralis
in 1990

0 100 200 300 400 500 600 700 800 900 1000

0
10

0
20

0
30

0
40

0
50

0



Observing species input

Rauvolfia littoralis
in 1995

The species had
never been seen
anywhere on BCI
before
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Species turnover is routine

Take-home message:

Species turnover is observed and maintains diversity
Local stabilizing forces do not maintain diversity



Population fluctuation: elephant seals

The branding study at Año Nuevo (Le Boeuf, Reiter, Morris)
• 1985-1987 cohorts
• 372 weaners branded
• Unlike tags, brands are near permanent



Branded elephant seals



Branded elephant seals



Population regulation: elephant seals

Le Boeuf and Reiter 20 years ago found low juvenile survival

• 50% die in first year
• Insufficient to maintain Año Nuevo population



Branded cohort survival
Confirms Le Boeuf assertion that Año Nuevo sustained by immigrants

• High female
survival

• Senescence
evident

• Low juvenile
survival



Conclusions
Research agenda of mine...

• Año Nuevo population of elephant seals not stable
• Mainland populations will not persist (too warm?)
• What about Peninsula Valdes?
• Instability key in understanding fluctuations of tree populations
• Importance of dispersal in maintaining populations in trees and

seals
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